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An MIT Education 
for Our Times 

   

     

Eulier in this century people looked to science 
and technology to light the path of progress. 
This is no lorger the case. That early, and 
somewhat naive, optimism has been replaced 
by a skepticism and by an alarming decline in 
scientific literacy in this country. This decline 
reflects, in part, the difficulty of keeping up 
with fields which grow and change with aston-
ishing speed. But there is also, among the 
public, an ignorance, wariness, and discomfort 
about most things scientific and 
technological. . 

It is clear, however, that the future develop-
ment not only of this nation, but of the world, 
is inexorably tied to continued scientific prog-
ress and to the humane and thoughtful appli-
cations of science. Nhat is needed is not a 
retreat from science and technology, but a 
more complete science and technology. 

For over a century, MIT has been a place 
whore exceptional people from all walks of life 
come together to work and to study. As such, 
MIT has a responsibility to itself and to the na-
tion to be open -- and to reach out -- to the 
most talented and promising people, regard-
less of race or sex. . . . For the sake of MIT, 
and for the world we help to build, we would 
do well to share the vision of Margaret Mead, 
articula:ed nearly 50 years ago, but no less 
relevant today: 

If we are to achieve a richer culture, rich in 
contrasting values, we must recognize the 
whole gamut of human potentialities, and so 
weave a less a-bitrary social fabric, one in 
which each diverse human gift will find a fitting 
place. 

From the Inaugural Address of 
Paul E. Gray 
President 

We must strive to develop among ourselves, 
among our students, and in the public at large, 
an understanding of the fact that engineering 
and science are, by their very nature, human-
istic enterprises. 

Scientific inquiry is, at once, a most natural 
and highly refined expression of the human 
mind and spirit. It is derived from native curi-
osity about the nature of our world and about 
the universe, and it results in speculations and 
concepts which help to give meaning and or-
der to that world. Engineering and technology 
are both natural and socially derived enter-
prises. They offer suggestions of agenda — 
on goals and priorities — for scientific inquiry 

Ultimately, I believe, this inquiry and 
these enterprises must rest where they begin, 
with concern for the human condition. 

The attention to the humanistic elements and 
the human consequences of all that we do 
must be broadly shared. For, not only do we 
need a more complete science and technol-
ogy, but we need to understand — and to en-
gage — the larger social, cultural, and 
historical domains of which they arb a part. 
We must continue to be a sanctuary for the 
constructive criticism of the technological en-
terprise and of the larger society. These prin-
ciples must be built into the academic 
programs of our students — both undergrad-
uate and graduate — and they must be re-
flected in the lives and activities of all who 
choose to be a part of this institution 
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This is MIT 

History and Purpose 

On February 20, 1865, four years after 
approval of its founding charter, the 
Massachusetts Institute of Technology opened 
its doo.'s to admit the flrst class of 15 stu-
dents_ The event marked the culminition of an 
effort by William Barton Rogers, MIT's founder 
and first presideiir, to create a new kind of ed-
ucational institution relevant to the times and 
to the nation's need, where students would be 
educated in the application as well as the ac-
quisition of knowledge. A distinguished natural 
scientist, Rogers stressed, too, the importance 
of basic research, and believed that profes-
sional competence was best fostered by a 
coupling of teaching and research and atten-
tion to real-world problems. 

Today, education and related research con-
tinue to be MIT's central purpose, with rele-
vance to the practical world as a guiding 
principle. The Institute is an independent, co-
educational, privately endowed university It is 

broadly organized into five academic Schools 
--- Architecture and Planning, Engineering, 
Humanities and Social Science, Management, 
and Science. Within these Schools there are 
22 academic departments, as well as many in-
terdepartmental boratories, centers, and divi-
sions which extend beyond the traditional 
departmental boundaries. 

MIT's total enrollment is approximr.tely 9,500, 
almost evenly divided between undergraduate 
and graduate students. In 1983-84, MIT stu-
dents came from all 50 states and the District 
of Columbia, Puerto Rico, the Virgin Islands, 
and 96 foreign countries. The proportion of in-
ternational students at the Institute, about 2C 
percent, is one of the hignest in an American 
university. 

The MIT faculty n.imbers approximately 1,000, 
with a totai teaching staff of 1.800. Most fac-
ulty appointments are in one or more of the 
academic departments, but the faculty also 
work in the many interdepartmental laborato-
ries, centers, and divisions. Most faculty mem-
bers at MIT teach both graduate and 
undergraduate students. Undergraduates often 
register for graduate classes; many under-
graduates and all graduate students partici-
pate, often together, in advanced research. 

This intermixing of ages, disciplines, and na-
tionalities, which is characteristic of MIT, 
deeply influences the life and experience of 
every member of the academic community, 
bringing together students and teachers, biolo-
gists and architects, humanists and engineers, 
young and old. The result is an academic en-
vironment unusual for its singleness of focus 
on excellence, and notable for its diversity of 
interest. 

do. y -414 	4 
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The Academic Program 

The purpose of the academic program at MIT 
is to give students a sound command of basic 
principles, a versatility of insight and perspec-
tive 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. 

The two essential parts of all MIT educational 
programa are teaching and research. Both of 
these activities carried on together have 
greater power than either pertormed alone. 
While advancing human knowledge and un-
derstanding, research makes special contribu-
tions to the Institute's educational program. It 
provides experience in both theory and experi-
ment for students and faculty, and assures 
that classroom teaching is up to date. Teach-
ing, at the same time, provides a setting in 
which the relevance, accomplishments, and 
vitality of research are continually clarified and 
assessed. 

Each of the 22 academic departments offers 
one or more degree programs or Courses of 
study. By and large, students pursue a degree 
in one of the departments. Degrees are 
awarded on the basis of satisfactory comple-
tion of requirements in each program. Descrip-
tions of departmental programs for graduate 
and undergraduate students are given in 
Chapter VI of this catalogue. More detailed in-
formation may be obtained by consulting the 
individual departments. The various Schools 
and Departments are listed as follows: 

School of Architecture and Planning 
Architecture 
Urban Studies and Planning 

School of Engineering 
Aeronautics and Astronautics 
Chemical Engineering 
Civil Engineering 
Electrical Engineering arid Computer 

Science 
Materials Science and Engineering 
Mechanical Engineering 
Nuclear Engineering 
Ocean Engineering 

School of Humanities and Social Science 
Economics 
Humanities 
Linguistics and Philosophy 
Political Science 
Psychology 

Sloan School of Management 
Management 

School of Science 
Biology 
Chemistry 
Earth, Atmospheric, and Planetary 

Sciences 
Mathematics 
Nutrition and Food Science 
Physics 

Whitaker College of Health Sciences, 
Technology, and Management 

The academic programs of both undergradu-
ate and graduate students are based upon a 
core of general Institute and departmental re-
quirements. There is enough flexibility, how-
ever, to allow each student, in collaboration 
with a faculty advisor, to develop an individual 
program in response to his or her own Inter-
ests and preparation. For example, there is a 
growing number of students who concentrate 
their studies in areas that cross departmental 
lines. Among these are programs in fields 
such as planetary and space science, commu-
nications, environmental studies, health sci-
ences and technology, visual arts, 
transportation, urban studies, and energy, 
many of which are described in Chapter V. 

Undergraduate Courses at MIT lead to the de-
gree of Bachelor of Science (S B.). Graduate 
degrees awarded include Master of Architec-
ture (M.Arch.), :Aaster of Science (S.M.), Mas-
tar in City Planning (M.C.P.), Engineer (each 
degree designates the field in which it is 
awarded),2  Doctor of Philosophy (Ph.D.), and 
Doctor of Science (Sc.D.) 

For most undergraduates, degree-granting 
programs, including those which provide pe-
riods of on-the-lob experience off campus, re-
quire four years of full-time study for the 
Bachelor of Science. 

MIT is accredited by the New England Associ-
aticn of Schools and Colleges. Information 
about accreditation by specific professional or-
ganizations Is listed within Chapter VI of this 
catalogue. 

1 
At the Institute the capitalized word Course refers to an 
organized curriculum leading to a specified degree The 
lowercased word course or subject, on the other hand, refers 
to the individual classes. Each Course is designated by a 
Roman numeral, individual subjects are given Arabic 
numerals to correspond with the Course numbers. For 
example, Course I and Course I-A are curricula in Civil 
Engineering; the number 1.05 indicates a subject given in 
Civil Engineering The Department of Civil Engineering as a 
whole can also be referred to as Course 1 or Course I. 
2 
Engineer degrees include Chemical Engineer (Chem .E.), Civil 
Engineer (C.F.). Electrical Engineer (E E.), Engineer in 
Aeronautic; and Astronautics (E .A A.), Environmental 
Engineer (Env.E.), Materials Engineer (Mat.E.). Mechanical 
Engineer (Mech.E.), Metallurgical Engineer (Met.E.), Nuclear 
Fngineer (Nucl E.). Ocean Engineer (Ocean E.). 
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Academic Calendar 

The academic calendar provides a frame-
work for educational programs and cultural 
events, and generally influences the pat-
terns of campus life. At MIT the fall term 
starts shortly atter Labor Day and ends be-
fore Christmas, and the spring term starts 
the first fuil week in February and ends in 
mid-May. 

The January Independent Activities Period 
(IAP) provides a new and significant dimen-
sion to educational activities. The time during 
IAP may be devoted to research, study in a 
field of the student's interest, travel, relaxation, 
or investigation of new areas of interest. Dur-
ing this time more than 500 special activities, 
including films, field trips, seminars and lec-
tures, individual projects, and intensive sub-
jects and wo,.kshops, are offered on the 
campus. There are also numerous off-campus 
activities, ncluding field trips and academic 
projects abroad. 

During the regular summer session, MIT offers 
a selection of the subjects available during the 
academic year, as well as a few subjects de-
signed for special interests and needs. 

26 	Deadline for students to turn in 
Freshman Evaluation Forms 

31 	Deadline for instructors to turn in 
Freshman Evaluation Forms 

November 

12 	Veterans Day (Observed) 

21 	Last day to petition for December 
Advanced Standing Exam 

21 	Drop Date Last day to cancel 
subjects from registration. 
Undergraduates must petition to 
Committee on Academic 
Performance; graduates must 
petition to Committee on Graduate 
School Policy for a cancellation 
after this date. $20 processing 
charge for any drop allowed after 
this date. 

22-23 Thanksgiving Vacation 

December 

3-4 	Second-term registration material 
available in Building 10 Lobby 

7 	Last day for changing thesis title. 
$20 fee after this date. 

13 	Last day of classes 

14 	Deadline for students to turn in 
Freshman Evaluation Forms 

18-21 Final exam period 

21 	Registration material for second 
term due in Registrar's Office, 
E19-335. $20 fine for registration 
receivi:J after this date. 

22 	Christmas Vacation begins 
(through January 6) 

1984 

August 

1 
	

Bursar's Financial Worksheet due 
in Bursar's Office, Student 
Accounts, E19-215 

10 	Last day to petition for September 
Advanced Standing Exam and to 
return application card for 
Postponed Finals 

13 	Payment for first term due 

29 	Transfer Student Orientation Week 
begins 

31 	Freshman Orientation Week 
begins 

September 

3 	Labor Day (Holiday) 

4 	Graduate Orientation Week begins 

4-5 	Advanced Standing Exams and 
Postponed Finals 

4-6 	International Open House 

10 	Registration Day 

11 	First day of classes 

14 	Last day to petition for September 
29 Advanced Standing Exam 

28 	Application for advanced degrees 
in February due in Registrar's 
Office, E19-335. $20 fee after this 
date. 

29 	Advanced Standing Exams 

October 

8-9 	Columbus Day Vacation 

12 	Add Date. Last aay to add 
subjects to registration. $20 
processing charge for any add 
allowed after this date. Last day 
for juniors and seniors to change 
an elective to or from P/F grading. 

15 	Automatic withdrawal date for 
students not having completed six 
steps of registration 
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1985 March May 

January 
8 Add Date. Last day to add 

subjects to registration. $20 
processing charge for ar.} add 

3 Doctoral theses due for second 
term 

2 Bursar's Registration Worksheet 
due in Bursar's Office, Student 
Accounts, E19-215 

allowed after this date. Last day 
for juniors and seniors to change 
an elective to or from PF grading. 

3 Summer session registration 
material due, Registrar's Office, 
E19-335 

4 First-term grade reports mailed 11 Automatic withdrawal date for 
students not having completed six 

6-7 First-tami registration maierial 
available in Building 10 Lobby. 

6 Last day of Christmas Vacation steps of registration Reference copies of new subject 
descriptions available in 

7 Deadline for instructors to turn in 
Freshman Evaluation Forms 

22 Deadline for students to turn in 
Freshman Evaluation Forms 

departmental headquarters, 
libraries, and the Information 
Center. 

7 First day of Independent Activities 25-29 Spring Vacation 
Period 10 Theses, other than doctoral, due 

for second term 
11 Doctoral th.Jses due for January April 

16 Last day of classes 
14 Payment for second term due 1 Deadline for instructors to turn in 

Freshman Evaluation Forms 1"; Last day to go on off degree list 
15 Martin Luther King, Jr.'s Birthday 

(Holiday) 12 Last day for changing thesis title. 20-22 Final exam period 
$20 fee after this date. 

18 Theses, other than doctoral, due 23 Registration material for continuing 
for January 15-16 Patriots' Day Vacation students due in Registrar's Office, 

E19-335. $20 fine for any 
18 Last day to go on or off February 

degree list 
19 Summer session registration 

material available in Registrar's 
registration for continuing students 
received after this date. 

Office, E19-335 
18 Last day to petition tot February 27 Memorial Day (Holiday) 

Advanced Standing Exam and to 
return application card for 

26 Drop Date. Last day to cancel 
subjents from registration. 

Postponed Finals Undergraduates must petition to June 
Committee on Academic 

30 Last day of Independent Activities 
Period 

Performance; graduates must 
petition to Committee on Graduate 

3 Commencement exercises 

School Policy for a cancellation 3 Second-term grade reports mailed 
31 Vacation begins (through 

February 3) 
after this date. $20 processing 
charge for any drop allowed after 

to home address 

this date. 10 Summer Session begins (through 
August 21) 

February 26 Last day to petition for May 
Advanced Standing Egam 

3 	Last day of vacation 

4 	Registration Day 

5 	First day of classes 

7 	Grade reports for January period 
mailed 

9 	Advanced Standing Exams and 
Postponed Finals 

18-19 Washington's Birthday Vacation 

22 	Application for advanced degrees 
in June due in Registrar's Office, 
E19-335. $20 fee after this date. 
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Educational Resources 

A special feature of education at MIT is the 
opportunity for students and faculty to partici-
pate together in research activities. The Insti-
tute devotes substantial resources of its own 
to such undertakings and receives substantial 
grants from both industry and government in 
support of such work. 

MIT has unusual facilities for this research, 
some of which are unique among educational 
institutions. There are more than 70 special 
laboratories on the campus. In general, the In-
stitute's policy is to make these facilities avail-
able to students — with the result that nearly 
all of MIT's laboratories are shared by under-
graduates, graduate students, and faculty 
members working together in close collabora-
tion on ongoing projects. 

Many of these research facilities are described 
in this catalogue by the departments which 
operate them. In addition to laboratories orga-
nized within departments, there is a large 
number of interdepartmental laboratories and 
centers, established to facilitate work in fields 
which cross the lines of traditional disciplines. 
Undergraduate and graduate interdepartmen-
tal opportunities and major interdepartmental 
organizations and research facilities are de-
scribed in Chapter V. 

Libraries 

Supporting both the teaching and research ac-
tivities at the Institute are the MIT Libraries, 
with holdings of more than 1.9 million vol-
umes. More than 19,000 current journals and 
periodicals and extensive back files provide 
comprehensive resources in all major fields. 
These are enriched by numerous special col-
lections, including microfiche, slides, record-
ings, photographs, anu maps. Through MIT's 
membership in the Boston Library Consortium, 
graduate students, faculty members, and re-
search staff have access to extensive re-
search collections outside the Institute. 

The Library system, with tioadquarters in the 
Charles Hayden Memorial Library building, in-
cludes libraries for each of the Institute's five 
Schools, with several branches and reeding 
rooms: the Rotch Library of Architecture arid 
Planning (with a separate Skidmore Room for 
visual collections); the Dewey Library (eco-
nomics, industrial management, industrial rela-
tions, and political science); the Barker 
Engineering Library (with a separate Aeronau-
tics and Astronautics Library and Von Hippel 
Reading Room for materials science); the Hu-
manities Library (with a Music Library and a 
Reserve Book Room), the Science Library 
(with the Lindgren Library for the earth and 
planetary sciences and Chemistry Reading 
Room); the Student Center Library; the Insti-
tute Archives and Special Collections; Rare 
Books; and the MIT Museum and Historical 
Collections 

All of the services offered by a fine research 
library are available: reference and informa-
tion, interlibrary loans, bibliographic guidance, 
complete microfilm and photocopying facilities, 
and retrieval from machine-readable data-
bases. The Libraries serve primarily Institute 
students, faculty, staff members. and their 
families. Others wishing to use the facilities 
may apply tc the Assistant Director for Public 
Services, Room 14S-216, for a library privilege 
card. 

Information Processing Services 

Information processing for MIT's teaching and 
research programs utilizes the latest develop-
ments in computer technology, including a 
broad spectrum of processing power from per-
sonal machines to large multi-user access 
systems. IPS provides a full range of support 
sorvices, including public terminals, documen-
tation, education, user-consulting, and an ex-
tensive library of application and systems 
software. In addition, there are many local de-
partmental and laboratory facilities which meet 
more specialized computing requirements, and 
many faculty and staff have access to per-
sonal computers. An increasing number of 
these computers is attached to networks 
which provide convenient communication be-
tween users and the distribution of computing 
resources. 

Project Athena 

Projte1 Athena is a major new initiative to en-
hance undergraduate educatioo at MIT 
through the !Ise of high-performance personal 
computers. To meet this goal, the project will 
install a campus-wide network of approxi-
mately 2,600 work stations into academic fa-
cilities, laboratories, libraries, dormitories, 
fraternities, and other living groups. These 
work stations will be available to all under-
graduates for academic use on essentially an 
unstructured basis. Athena will draw on major 
grants from Digital Equipment Corporation and 
IBM, providing hardware, maintenance, and 
staff support to the project with a total value of 
$50 million. 

In addition to installing this equipment, Athena 
makes grants of cur iculum, development funds 
to explore the potential uses of computation in 
virtually all aspects of the MIT curriculum. 
These projects vary in size and scope; the first 
courses using the results of these develop-
ment efforts will be taughl in tail 1984. 
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MIT Press 

The MIT Press, one of the country's largest 
university presses, publishes books and jout-
nals that enjoy worldwide circulation: profes-
sional, reference, and scholarly books 
graduate and undergraduate taxts; and books 
for general audiences. Books and journals 
published by tne Press have won many 
awards, including the National Boo1/4 Award, 
and a wide variety of citations for graphic and 
scholarly excellence. 

The Council for the Arts at MIT 

Student activities in the arts are supported 
through the Grants Program of MIT's Council 
for the Arts. The Grants Program, adminis-
tered by a committee of alumni and friends of 
the Institute, offers direct financial support to 
individual students, faculty, and staff, and to 
MIT organizations and activities. Its purpose is 
to stimulate and support artistic activity at the 
Institute. Previous experience with the arts is 
not necessary: experimentation, interdiscipli-
nary projects, and broad student participation 
are encouraged. Grant awards range from a 
few hundred to several thousand dollars. 

The Council for the Arts also issues a calen-
dar of arts events taking place at the Institute 
and a newsletter describing particular arts ac-
tivities or individuals active in the MIT arts 
community, and offers technical assistance in 
program planning and funding opportunities for 
artists. 

Founded in 1971, the Council is a self-
supporting organization composed of 100 
alumni and friends of the arts at the Institute 

Lowell Institute School 

The Lowell Institute School was established at 
MIT in 1903 to provide evening instruction in 
technical subjects for residents of the Boston 
area. Today the.  School otters subjects in the 
areas of modern technology which are not 
readily available at other evening institutions, 
at a level geared to the practicing technician 
who has an Associate degree or equivalent 
experience. 

The programs can brooder. an  individual's cur-
rent skill level or prepare a technician for em-
ployment in a new field There is strong 
emphasis on practical aspects, combined with 
sufficient theory to provide an adequate foun-
dation of understanding. 

Subjects offered by the School do not carry 
MIT credit, but certificates are awarded to 
those who complete a satisfactory program. 
Further information may be obtained by con-
tacting Dr. Bruce D. Wedlock, Director, Lowell 
Institute School, Room F 19-738, MIT, Cam-
bridge, Massachusett 02139 
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The Campus 

MIT's 135-acre campus extends for more than 
a mile along the Cambridge cide of the broad 
Charles River Basin facing historic Beacon Hill 
and the central sections of Boston. Most aca-
demic activities are brought together in a 
group of interconnected buildings designed to 
permit maximum flexibility and easy communi-
cation 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 distinctive 
Grover M. Hermann Building, which house ac-
tivities in management, economics, interna-
tional studies, and political science. Adjacent 
to them is Eastgate, a 30-story apartment 
tower for married students. A building at 70 
Memorial Drive was recently renovated, and 
contains classroom and office space for the 
Sloan School and the Program in Science, 
Technology. and Society. The newest facilities 
on campus are the buildings for the Whitaker 
College of Health Sciences, Technology, and 
Management, and the Medical Department 
Health Services Center, completed in early 
1982. The Whitaker College Building houses 
research laboratories, classrooms, a library 
and reading room, and headquarters for the 
College. The Health Services Center provides 
facilities tor medical, dental, surgical and other 
specialties, a pharmacy, and an infirmary. 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 res-
idences, Walker Memorial (which houses a 
dining hail and snack bar, the graduate stu-
dent pub, and student activity offices), Hayden 
Library, the Camile Edouard Dreyfus Chemis-
try 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 Bos-
worth, Class of 1899, and were dedicated 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 (electronics and nuclear 
science), the EG&G Education Center (with 
lecture and laboratory facilities for the Depart-
ment of Electrical Engineering and Computer 
Science), the Center for Materials Science and 
Engineering (the Vannevar Bush Building), the 
Center for Space Research, the Sloan Labora-
tory, the Guggenheim Laboratory, and the 
Center for Advanced Engineering Study. 
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Across Massachusetts Avenue, on West Cam-
pus, is the Student Center (the Julius Adams 
Stratton building), which contains social 
rooms, cafeterias, offices for student activities, 
music rooms, a spacious library, and recrea-
tional 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 1200,, 	a littla theatre, of- 
fices, and rehearsal rooms. The Chapel is 
used regularly for religious services by all 

faiths and is open throughout the day for med-
itation. The Chapel's unusual design includes 
an exterior moat that reflects light in changing 
patterns on the interior walls. Adjacent to the 
Chapel Is the Center for Advanced Visual 
Studies. 

Located throughout the campus is an out-
standing collection of contemporary environ-
mental sculpture including works by Henry 
Moore, Louise Nevelson, Alexander Calder, 
Pablo Picasso, and Tony Smith. This collec-
tion highlights the history, art, and architecture 
of the Institute. 

Along Memorial Drive and facing out on the 
Charles River are additional student resi-
dences, among them the serpentine Baker 
House, which was designed by the Finnish ar-
chitect Alvar Aalto. Westgate, an apartment 
complex 'or married students, and the Tang 
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residence tower for graduate students are lo-
cated at the westernmost end of the campus. 
Also on West Campus are the du Pont Athletic 
Center and playing fielcts for soccer, lacrosse, 
baseball, softball, touch football, rugby, cricket, 
track, ard tennis. The Athletics Center in-
cludes an ice rink and field house, ar i Rock-
well Cage accommodates varsity and 
intramural basketball, volleyball, and badmin-
ton. MIT's Steinbrenner Stadium includes a 
six-lane, 400-meter, all-weather running track, 
the first of its kind in North America. The Stad-
ium also includes facilities for the steeple-
chase and field events, with a game field 
inside the track oval for intercollegiate 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 fea-
ture of M1T's physical environment, and the 
Pierce Boathouse and the Walter C. Wood 
Sailing Pavilion provide means for extensive 
activity in crew and in sailing. 

Student-guided tours of the campus leave 
from the information Center in the lobby of the 
Rogers Building at 10 am and 2 pm Monday 
through Friday. Prospective students and their 
families are welcome at the Admissions Office 
after the tour. 
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The Boston Environment 

MIT is in Cambridge, Massachusetts, on the 
north bank of the Charles RIVW, facing the city 
of Boston. The city of Cambridge, best known 
as the residence of MIT and Harvard, is home 
to many students and young professionals, 
especially near the two campuses. The city 
also has a strong ethnic character with tightly 
knit Portuguese, Italian, and Irish neighbor-
hoods. 

Within a two-mile radius of the Institute are the 
Museums of Science and Fine Arts, the 
Gardner Museum, the New England Con-
servatory of Music, Symphony Hall, the New 
England Aquarium, and the Boston Public Li-
brary. Students can travel easily to the theatre 
district where pre-Broadway plays are often 
previewed and local productions are staged. 

Among the numerous 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, the Loeb Drama Center, 
and the American Repertory Theatre 

MIT is one of more than 50 schools located 
within the Boston area. Others Include Har-
vard University, Radcliffe College, Boston Uni-
versity, Northeastern University, Boston 
College, Brandeis University, Tufts University, 
Simmons College, Wellealey College, and 
many specialized professional art and music 
schools. The concentration of academic, cul-
tural, and intellectual activities In the Boston 
area Is one of the largest in the country and 
there is an extraordinary variety of young peo-
ple, over 250,000, from all over the country 
and the world. 

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 fish-
ing towns along the New England coast, and 
many historical places of interest — Salem, 
Sturbridge, Lexington, Concord, and Plymouth 
in Massachusetts alone. The four distinct sea-
sons of New England combined with the var-
ied landscape offer unlimited possibilities for 
recreation — skiing, mountain climbing, hiking, 
sailing, canoeing, kayaking, swimming, and 
camping. 
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Organization of the 
Institute 

The Institute's board of trustees is known as 
the Corporation, over which the Chairman pre-
sides. Its members Include 100 distinguished 
leaders of science, engineering, industry, and 
education, and (ex officio) the President and 
the Treasurer of the Corporation. Between 
quarterly meetings the Corporation functions 
through its officers and Executive Committee. 

The Corporation appoints Visiting Committees 
for each department and for certain of the 
other major activities of the Institute. These 
Committees, whose members are leaders in 
their respective professions, provide counsel 
to the departments and in turn make recom-
mendations to the Corporation concerning de-
partmental activities. 

The Institute's chief executive officer is the 
President. In addition, senior administrative of-
ficers of the Institute include the Provost, the 
Associate Provosts, and five Vice Presidents. 
The academic program is directed by the 
President, the Provost, the Associate Prov-
osts, and five Deans, each responsible for the 
undergraduate and graduate programs in one 
of the five academic Schools. The Institute's 
22 academic departments are organized into 
the five Schools. 

The President presides over the faculty of the 
Institute, which consists of all professors, cer-
tain professors emeriti, and a number of ad-
ministrative officers (ex officiis). Officers of the 
faculty are the President of the Institute, and 
the Chairman, the Associate Chairman, and 
the Secretary of the faculty. 

The Academic Council is responsible for the 
overall administration of the Institute. This 
group consists of the senior officers, the vice 
presideots, the deans, the chairman of the 
faculty, and the director of libraries. Depart-
ment heads and directors of laboratories and 
centers join them to form the Faculty Council. 

Educational policy for the Institute is deter-
mined by the faculty. The MIT faculty meets 
monthly and conducts much of its business 
through a number of elected standing commit-
tees. The faculty Committee on Educational 
Policy (CEP), which includes student mem-
bers, formulates and articulates overall under-
graduate educational policy, sponsors 
educational experiments, and coordinates 
much of the faculty business. The Chairman of 
the faculty is ex officio Chairman of the CEP. 

The Dean of the Graduate School is con-
cerned with coordinating educational policies 
of the graduate programs, and the Dean for 
Student Affairs is directly concerned with all 
aspects of student life. 

The management of research activities, which 
are financed through contracts with govern-
ment and industry, Is supported by the Office 
of Sponsored Programs. The Industrial Liaison 
Program provides industry and other organiza-
tions access to research resources at MIT and 
a means of exchanging information with their 
MIT counterparts. Through the Program, tech-
nological developments made at MIT are 
transferred to industry for commercial applica-
tion, helping to link work at the Institute to the 
solution of societal problems. 

The MIT Alumni Association has a compre-
hensive program for keeping some 76,000 
men and women, who have studied at MIT, in-
formed of Institute affairs. For example, the Al-
umni Association publishes Technology 
Review, k. nationally circulated journal of con-
temporary affairs in science, architecture, en-
gineering, humanities, management, and other 
fields represented among MIT alumni. There 
are nearly 60 regional MIT clubs tl-  oughout 
the world. The Alumni Fund, tnrough which al-
umni contribute to the financial mainstream of 
the Institute, ranks annually among the coun-
try's most successful. Alumni activities include 
conferences, class reunions, arid seminars in 
Cambridge and major cities throughout the 
United States, as well as a program of com-
munications and directories. 

The Association of MIT Alumnae is an organi-
zation of former MIT women students with a 
continuing interest in women currently study-
ing at the Institute. The group maintains and 
administers its own funds for special financial 
aid to women students. 



_ 



II 
	

Campus Life 



22 

Campus Activities 

There is much more to an MIT education than 
study and research in classrooms and labora-
tories. Many activities and services are avail-
able which complement strictly academic 
pursuits, and provide numerous opportunities 
for students to grow and develop new Inter-
ests. This chapter describes the range of ex-
tracurricular activities on campus; the 
Institute's housing and dining programs; and 
the advisory, counseling, and medical services 
available to students. 

Undergraduate Student Government 

The MIT Undergraduate Association, to which 
all undeigraduates belong, is the major under-
graduate governmental body. It is assisted by 
a variety of committees. The Finance Board 
coordinates budgets and allocates funds to 
student organizations. The Student Center 
Committee helps manage the facility, develops 
programs, and operates a 24-hour coffee-
house. The Student Committee on Educational 
Policy proposes educational reforms and pub-
lishes a course evaluation guide. It also pro-
vides student feedback to the departments 
and the Institute on important educational is-
sues. The Student Information Processing 
Board operates free computer services for stu-
dent use and advises on computer policy at 
the Institute. The Association of Student Activ-
ities coordinates programs and allocates 
space. The Nominations Committee recom-
mends student representatives for more than 
50 faculty and administrative committees. The 
Social Committee produces the major social 
events of the year. 

The International Students' Council represents 
the Interests of international students at the In-
stitute and sponsors a newsletter, assemblies, 
and other events. 

All living groups, both fraternities and Institute 
Houses, elect governing councils, responsible 
for the functioning of their houses. In addition 
to sponsoring social events, these house 
councils handle all judicial matters within the 
respective houses. To deal with problems of 
common concern, the fraternities have joined 
in the Interfraternity Conference (IFC), while 
the Institute Houses have formed the Dormi-
tory Council. The IFC operates a central food 
purchasing agency, coordinates and super-
vises Rush Week, and works to improve rela-
tions between fraternities and Boston's Back 
Bay community by sponsoring an area clean-
up and beautification program. The Dormitory 
Council coordinates common house activities 
such as freshman orientation, major social 
events, and handles inter-house judicial 
problems. 

The elected officers of the Non-Resident Stu-
dent Association run a program of tutorial, ath-
letic, and social events for commuting 
students at the NRSA house on Memorial 
Drive 

Each class at MIT elects a president and 
executive committee to handle various class 
activities. 

Graduate Student Government 

All graduate students are represented by the 
Graduate Student Council, The Council is 
composed of elected representatives of all 
Courses, Ashdown House, Tang Hall, Green 
Hall, Eastgate, Westgate, and international 
students. The organization encourages social, 
academic, athletic, cultural, and other extra-
curricular activities; promotes closer relations 
between graduate students and faculty outside 
formal academic exercises; and voices ideas 
and suggestions of graduate students. The 
Graduate Student Council nominates two stu-
dents to serve on the faculty Committee on 
Graduate School Policy and has representa-
tion on several other standing committees of 
the Institute. 

Athletics 

The athletic program at the Institute encour-
ages all students to participate in some form 
of physical recreation. Instruction is offered in 
a wide variety of activities, many of which may 
be continued in the years following graduation. 

Last year, approximately 800 men and women 
were active in intercollegiate varsity sports 
while 4,900 students, seeking more informal 
activities, joined club and intramural teams. 
The popular intramural program regularly at-
tracts more than two-thirds of the undergradu-
ates and a significant number of graduate 
students. Last year, there were some 1,200 
teams with an estimated 11,900 total partici-
pants. In addition, MIT's sailing program at-
tracts another 1,700 students, faculty, staff, 
and alumni, and extends sailing privileges to 
their families. 

MIT sponsors varsity sports for men in base-
ball, basketball, crew (heavyweight and light-
weight), cross country, fencing, golf, 
gymnastics, indoor and outdoor track, la-
crosse, pistol, rifle, sailing, skiing, soccer, 
squash, swimming, tennis, water polo, and 
wrestling. In addition, there are women's var-
sity teams in basketball, cross country, crew, 
fencing, field hockey, gymnastics, sailing, soft-
ball, swimming, tennis, and volleyball. Compe-
tition includes New England colleges and 
some Ivy League schools. Club varsity sports 
include football and men's ice hockey. 
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There are intramural programs in backgam. 
mon, badminton, basketball, billiards, bowling, 
choss, cross country, cycling, fencing, football, 
frisbee, hockey, sailing, soccer, softball (fast 
and slow pitch), squash, swimming, tennis, 
track (indoor and outdoor), volleyball, water 
polo, weight lifting, and wrestling. 

Club sports include badminton, fencing, figure 
skating, women's ice hockey, rugby (men and 
women), women's water polo, and white-water 
kayaking and canoeing. B-)th undergraduate 
and graduate students participate in intramural 
and club programs. 

MIT's excellent facilities include the Athletics 
Center (with an indoor track and ice hockey 
rink), the du Pont Athletic Center, Alumni 
Swimming Pool, Walter C. Wood Sailing Pavil-
ion. and Pierce Boathouse. The 20-acre 
Briggs playing fields include the du Pont out-
door tennis courts. The J. B. Carr Tennis Cen-
ter includes four indoor courts. Rockwell Cage 
was renovated to accommodate varsity and 
intramural basketball, volleyball, and badmin-
ton. Steinbrenner Stadium features a 400-
meter all-weather track, one of the best in the 
nation 

Lectures, Seminars, and Films 

The Lecture Series Committee, an all-student 
group independently financed by its program 
of classic and current films, brings outstanding 
and controversial speakers to the campus. 
LSC also has cosponsored, with MIT depart-
ments or other campus groups, events of 
cultural, entertainment, or educational signifi-
cance. Nationality groups also present movies, 
as does the Student Center Committee. 

Student Publications 

Student publications at MIT include The Tech, 
a student newspaper published twice weekly; 
Ergo, Technique, the senior yearbook; Rune, 
an annual literary magazine; How to Get 
Around MIT (HoToGAMI7), the MIT commu-
nity guide; and The Graduate, a public3tion of 
the Graduate Student Council. There are less 
formal outlets for journalistic talents in the 
newspapers of the Institute Houses and in de-
partmental and organizational newsletters of 
many kinds. 

Religious Organizations 

There are currently 12 active and long-stand-
ing student religious organizations on campus 
which are based in the Chapel and the Stu-
dent Center. Ministers representing the major 
faiths devote all or a large part of their time to 
on-campus activities, counseling with individ-
ual students, and advising the student reli-
gious organizations. 

In accordance with the Chapel's interdonomi-
national 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 free-
dom for all and to provide opportunity for the 
exercise of all spiritual interests. 
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Special Interest Groupe 
	

Theatre 
	

Music 

There are more than 80 non-athletic activities 
and clubs at MIT, many of them open to both 
faculty and students. Among the most active 
are the Outing Club, the White Water Club 
(canoe and kayak), the Hobby Shop, the P'-
bate Society, the "ham" radio station .,,!:..x, 
WMBR (the FM local broadcasting station). 
and the Student An Association. 

Many students are actively engaged in social 
service work in the Greater Boston area. 
Groups such as the Inter-fraternity Conference 
and Alpha Phi Omega, the national service 
fraternity, sponsor active social service 
programs. 

The MIT Black Student Union (BSU) runs a 
variety of programs in education, culture, and 
black students' issues. The 23 international 
student clubs on campus sponsor many pro-
grams, Including discussion groups and social 
events. MIT has an active organization of 
gays, called Gays at MIT (GAMIT), which or-
ganizes weekly awareness programs and dis-
cussion groups, and sponsors social events 
throughout the year. The Technology Wives 
Organization (TWO) is composed of wives of 
MIT students, both undergraduate and gradu-
ate, and sponsors a variety of monthly pro-
grams as a social and service organization. 

Dancing of all kinds flourishes at MIT. The 
Folk Dance Club, the Tech Squares, the Ball-
room Dancing Club, and various foreign stu-
dent groups provide regular opportunities for 
dancers at all levels of ability. The MIT Dance 
Workshop presents formal programs and su-
pervised instruction as well as sponsors peri-
odic special courses by professional dancers 
from the Boston area. 

Smaller interest groups include bridge, chess, 
model rocket, railroad clubs, and strategic 
games. 

A variety of theatrical performances is pre-
sented on the campus by both student organi-
zations and professional groups. 

Dramashop is a student drama group which 
functions under the supervision of the Director 
of the Drama Program, and includes a set and 
a costume designer and a technical director. 
Each year this group presents at least two 
major productions of full-length plays arid soy 
eral workshop productions of one-act plays di-
rected, designed, and acted by students. 
Further information on the Drama Progran 
may be found under the School of Humanities 
and Social Science. 

The Musical Theatre Guild presents two major 
and two smaller-scale musical productions 
each year. MIT students are given first priority 
in filling all manager, director, designer, or-
chestra, cast, and technical positions. Tech 
Show, an original Vudent-written musical, is 
usually produced in the spring term. 

The MIT Community Players is composed of 
graduate students, as well as undergraduates. 
faculty, staff, and their families. Each year 
they present, under professional direction, 
three full-stage productions — two during the 
academic year and one during the summer 

The MIT Shakespeare Ensemble, composed 
of MIT and Wellesley students and a profes-
sional director, presents two main productions 
each year and maintains an extensive reper-
tory of scenes. The Ensemble tours its fall 
production throughout the Northeast and also 
performs at Boston-area high schools and in-
stitutions. The Ensemble also conducts an ap-
prentice program that offers training in 
Shakespearean acting. 

MIT is a musical community. It has a busy 
season of musical activities and programs per-
formed by many different musical groups, all 
of which are open to both undergraduate and 
graduate students. The Combined Musical 
Clubs include the Symphony Orchestra, Con-
cert Band, Chamber Music Society, Festival 
Jazz Ensemble, Concert Jazz Band, Gospel 
Choir, and Early Music Society There is also 
a barbershop group, the Logarhythms, and a 
coed popular music group, the ChoreHanes. 
The Choral Society, which draws its 150 
members from the entire MIT community, per-
forms both classical and contemporary choral 
works. 

These organizations give public concerts on 
the campus, participate in joint concerts on 
other Northeastern college campuses, and 
take periodic concert tours throughout the 
East and Midwest. 

Chamber music groups, symphonic groups, 
and concert soloists appear at MIT each year 
as part of the Humanites Series. 4dditional 
chamber music concerts given by faculty and 
stuctents are regularly schedulec' throughout 
the year. Other professional musical events 
are sponsored at the Institute by various cam-
pus organizations. 
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Technology Community Association (TCA) 

Managed by undergraduates, TCA conducts a 
diversified program of year-round services to 
the MIT community, including a book ex-
change, duplicating machines and silkso-een-
ing facilities for student use, and an annual 
blood donor drive TCA also channels volun-
teers into urban community service projects. 

Visual Arts Activities 

The Committee on the Visual Arts administers 
a variety of programs. The Hayden Galleries 
show 10 exhibitions each year focusing on 
contemporary art and architecture. The Cath-
erine N. Stratton and List Student Loan collec-
tions provide prints on loan to students foi the 
academic year following an exhibition each 
September in Hayden Galleries. The MIT Per-
manent Collection is sited in offices and public 
spaces throughout the Institute and is particu-
larly noted for outdoor sculpture and contem-
porary works of art on paper. 

Educational activities include an undergradu-
ate seminar, "Issues in Contemporary Art"; 
lectures; symposia; and an extensive publica-
tions program in conjunction with Hayden Gal-
leries exhibitions. 

The Hart Nautical collections, a branch of the 
MIT Museum, maintain a fine collection of 
paintings, prints, photographs, ship plans and 
models, and working drawiogs of yachts and 
small craft by well-known 20th-century 
designers. 

Exhibitions in the Margaret Hutchinson Comp-
ton Gallery illustrate the Institute's programs 
and fields of inquiry. Exhibitions this past year 
included Insights and Explorations — an ex-
hibit combining artistic and scientific methods 
of inquiry; works by American etcher and pho-
tographer Samuel V. Chamberlair '18; and 
Ring the Banjar! The Banjo in America from 
Folklore to Factory. 

Talbot House 

Talbot House, an old New England farmhouse 
in South Pomfret, Vermont, is administeted by 
the Office of the Dean for Student Affairs. It 
was a gift by Laurance Rockefeller to be used 
by the MIT community. 

The atmosphere at Talbot House is relaxed 
and comfortable. Meals are prepared by a 
staff cook and served family style. Members of 
the MIT community take advantage of the 
tranquility at Talbot House to retreat from the 
noise and commotion of the city. The roost 
frequent visitors to the house have been 
members of clubs, living groups, and aca-
demic ruups. Some groups have gone for 
recreation and a study break; others have 
found Talbot House to be an excellent setting 
for tpecial projects, seminars, workshops, or 
research discussions. 

Any group from the MIT community, ranging in 
size from 15 to 27 people, may request the 
use of Talbot House. A num5er of considera-
tions is weighed in determining which groups 
can be accommodated. 
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At the undergraduate levc1, MIT is essentially 
a resiaential university. Of the total undargrad-
uete student body of 4,500, about 2,650 single 
men and women live in the ten Institute 
Houses on the camius, and about 1.350 sin-
gle men anci women ere in other residence 
groups including 71 fraternities, the coopera-
tive MIT Student House, and the Women's In-
dependent Living Group. The opening ol a 
ew undergraduate residence in 1981 now 

allows for the housing of transfer and re-
admitted students. 

The central purpose of the residential system 
is to provide an environment conducive to per-
sonal development as well as academic 
acnievement. The Institute relies greatly on 
the initiative and responsibility of both individ-
ual students and shklent government organi-
zations in the residences. 

Student governing groups establish and ad-
minister House regulations and maintain ac-
ceptable standards of community behavior. 
Residential student governments also organize 
a wealth of social, athletic, and intellectual 
programs for House members. In the Instihite 
House system a tax determined by tne resi-
dents of each House is collected by MIT and 
turned over tc. the House government to help 
support thede activities. Individual fraternity 
chapters have similar charges to support their 
extracurricular nrograms. 

The Institute believes that it is to the great ad-
vantage of all undergraduates who do not live 
at home to reside on campus" — that is, to 
live in an Institute House, one of the 31 frater-
nity residences, the Women's Indopendent 
Living Group, or the MIT Student House 
Freshmen particularly gain from E. isociations 
with upperclass students and participation in 
residence programs. Therefore, all unmarried 
freshmen who cannot commute daily rrom 
their own homes or those of close relatives in 
Ine Greeter Boston area are required to live 
on campus. Exceptions to this on-campus liv-
ing requirement may be made with the ap-
proval of the Associate Dean for Sitrdent 
Affairs. 

Faculty families chosen for their understanding 
of and deep interest in students live in each of 
the Institute Houses. They are not charged 
with formal academic or operational responsi-
bilities; instead, they welcome informal associ-
ations with their fellow residents. In all cf the 
Institute Houses and in some fraternities, 
Graduate Residents also provide personal and 
academic assistance to undergraduates. 

With the exception of McCormick Hall (all fe-
male) and MacGregor House (all male), the 
Institute Houses have coeducational living fa-
cilities. However, most of the coed Houses 
also have "single-sex" living areas within the 
House. While we are unable to guarantee the 
assignment of a freshman to any particular 
House, an effort is made to assign students to 
one of their top choices. Ii is also usually pos-
sible to transfer from one House to another 
atter the first term. 
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Institute Houses 

Everett Moore Baker House 

Bexley Hall 

Burton-Conner 

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

Frank S. MacGregor House 

Stanley McCormick Hall 

New West Campus Houses — Ballard, 
Laurence, Coolidge, Desmond, Fisk, and 
Thorn, which include. 

French House 
German Houi.e 
Russian House 
Spanish House 

Random Hall 

Senior Houses — Ware, Atkinson, Runkle, 
Holman, Nichols and Crafts 

500 Memorial Drive 

Roornr: in the Institute Houses are engaged 
for the full academic year. For the year 1984-
85. the Lverage rents for the Houses range 
from $908 to $1,210 per tem. 

A student cancelling a room assignment after 
the stated deadline of July 13 will be charged 
a cancellation fee. A student withdrawing l'orn 
MIT during a regular term will receive a refund 
based on proration of the term rental over 12 
weeks of occupancy. 

Meal Plans for 1984-85 

The meal plans for all MIT students, graduate 
and undergiaduate, combine the use of points 
for commons meals and cash for a la carte 
meals and snacks. This unique plan, ...rah the 
help of a transaction processor called the Vali-
Dine System, provides the students with a 
wide range of options, flexibility, and financial 
equity. 

All students living in Houses which have din-
ing rooms (Baker House, MacGregor House, 
McCormick Hall, and 500 Memorial Drive) are 
required to take the following meal plan: fresh-
men "360" plan, sophomores "310" plan, ju-
niors "260" plan, and seniors "210" plan. All 
four plans are with Basic or Seconds as a 
minimum. 

The meal plans as listed are basically the 
same but with different levels of credit. The 
plans can be used as points, one point for 
breakfast, two points for lunch, and three 
points for dinner in the "commons" house din-
ing rooms or at a la carte prices in Lobdell 
and 20 Chimneys in the Student Center, 
Morss Hall and Pritchett in Walker Memorial, 
and in the snack bar and dining room at 500 
Memorial Drive. Special arrangements are 
available for weekends and late evening 
hours. There will be a full refund of the un-
used balance on any meal plan to those stu-
dents who cancel their plan or withdraw from 
the Institute. The only oxception will be for 
those students who are required to be on a 
meal plan and do not use their minimum re-
quirement. 

Detailed information about the dining plans, 
their use during IAP, the options available, the 
minimum requirements, refunds, tne guest pol-
icy, and how to use the progi am is available 
to freshmen in the Undergraduate Residence 
book and io others in the Food Service Vali-
Dine Office in Room E18-375. 

Plan Prices per Term 

Basic 
Plan 

S3conds 
Plan 

560 Plan $916 $1,081 
460 Plan 781 915 
410 Plan 714 833 
360 Plan 646 751 
310 Plan 579 6e8 
260 Plan 511 586 
210 Plan 444 503 
160 Plan 376 421 
Charge Plan 200 

Fraternities 

Recognized fraternities at MIT include 27 
chapters of national fraternities and four local-
residential groups with no off-campus affilia-
tion. Four are coed The other 27 house men 
only. All of the fraternities maintain houses in 
Cambridge, Boston, or Brookline. Fraternities 
participate in MIT student government through 
the Interfraternity Conference. 

Each fraternity chapter is self-governing, man-
ages all of its operations and maintenance, 
and develops its academic, social, member-
ship, recreational, and external policies and 
programs. The fraternities provide a unique 
experience in leadership, community planning, 
and group interactions. 

Approximately 95 percent of the fraternity 
freshmen are pledged during "Residence:Ori-
entation Week," which is held in September 
just prior to Registration. Normally, about 375 
freshmen accept invitations to join fraternities. 
A few upperclassmen, including transfer stu-
dents, also pledge fraternities at the beginning 
of each term. 
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Graduate Single Student 
Housing 

The Women's Independent 
Living Group 

The WILG is a non-dormitory living group for 
women in a newly renovated house a short 
distance from campus. The living group offers 
a sense of community and allows for indepen-
dence and self-governance similar to the fra-
ternities. WILG is also a member of the 
Interfraternity Conference. 

Cooperative Living 

The MIT Student House is an independent, 
coeducational, cooperative living group for 
financially needy students. It is owned by a 
corporation of House alumni. The 30 under-
graduate members maintain the residence and 
do all the work except for major repairs. Stu-
dents cooperate in the management of the 
House and the academic, recreational, and 
social aspects of student life. Savings per 
member are at least $800 a year. Student 
House is also a member of the Interfraternity 
Conference. 

Non-Resident Student Association 

Those unmarried undergraduates who com-
mute daily from their own homes or off-
campus quarters and who are not affiliated 
with one of the Institute Houses, fraternity 
chapters, or the MIT Student House are con-
sidered members of the Non-Resident Student 
Association (NRSA). A small fee is charged 
members to help support the social and cul-
tural programs of this student organization. 
The fee is currently $10 but may be increased 
by the NRSA. The focus for NRSA activities is 
a house on the campu3 which provides social 
and study facilities for commuting students, 
limited overnight accommodations, and a 
graduate resident tutor. The student governing 
group has responsibilities similar to those of 
student governing bodies in the residences. 

Ott Campus Student Housing 

Students who do not live on campus will find 
help in locating accommodations in the Off 
Campus Housing Service, Room E18-301, 
MIT. Listings of available rentals in the 
Greater Boston area are maintained. The staff 
attempts, on an individual basis, to help stu-
dents locate the type of accommodations that 
will best suit individual preferences and fi-
nances. All correspondence should be ad-
dressed to Off Campus Housing Service, 
Building E 18-301, 77 Massachusetts Avenue, 
Cambridge, Massachusetts 02139. 

Additional Information 

Additional information on undergraduate hous-
ing and application procedures is contained in 
the publication Undergraduate Residence at 
MIT. Each first-year student is automatically 
sent a copy of this brochure about three 
months before registration day of the term for 
which he or she has been admitt..-id to MIT. 
Others may request copies from the Office of 
the Dean for Student Affairs, Room 7-133, 
MIT, Cambridge, Massachusetts 02139, (617) 
253-4051. Information about fraternities also 
may be obtained by writing to Interfraternity 
Conference, Room W20-413, MIT, Cambridge, 
Massachusetts 02139. Information on the MIT 
Student House may be obtained by writing to 
the President, MIT Student House, 111 Bay 
State Road, Boston, Massachusetts 02215. 

Approximately 30 percent of the single gradu-
ate students reside on the campus in Avery 
Allen Ashdown House, Ping Yuan Tang Resi-
dence Hall, and Ida Flansburgh Green Hall. 

Ashdown House 

Ashdown House, located on the corner of 
Massachusetts Avenue and Memorial Drive di-
rectly across from the main buildings of MIT, 
houses 391 single graduate men and women 
in single, double, and triple rooms 

A member of the faculty, who is familiar with 
the aims and problems of graduate students, 
resides with his 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 rented for a full 
academic year. rents range from $1,890 to 
$2,242 per person for the academic year, de-
pending on the type of room 
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Married Student Housing 

Green Hall 

Opened this past spring, Green Hall accom-
modates 46 single graduate women in 32 sin-
gle and eight double rooms. The completely 
refurbished dormitory is centrally located on 
Memorial Drive within five minutes walking 
distance of athletic, Student Center, and main 
campus buildings. 

Rooms are furnished with a bed, desk, chair, 
lamp, and dresser, and average $1,985 per 
person for the academic year. Rooms in 
Green Hall are rented for the full academic 
year beginning September 1 and include all 
utilities except private telephone. 

An MIT faculty member resides in the Hall and 
assists student leaders in planning social and 
orientation activities. Community cooking facili-
ties are available on each floor, or residents 
may purchase meals on a charge plan or a la 
carte in nearby McCormick Hall. 

Tang Hall 

Tang Hall, located on the far western end of 
the campus, houses 404 single graduate men 
and women in one-, three-, and four-bedroom 
apartments. The apartments, unfurnished ex-
cept for wall-to-wall carpeting, drapes, and 
kitchen appliances, are rented on a 12-month 
license to each occupant, beginning Septem-
ber 1. Rents range from $203 to $245 per oc-
cupant per month and include all utilities 
except telephone. Community facilities are 
available in this building, two tennis courts are 
located next to it, and limited parking is avail-
able nearby at a nominal annual fee. 

More complete information on all graduate 
residences may be found in A Practical Plan-
ning Guide for New Graduate Students, which 
is automatically mailed to all entering graduate 
students. 

Residence in married studen, .lousing is lim-
ited to regular undergraduate and graduate 
married students registered and attending MIT 
whose spouses are present in the residence. 
Students must be registered for each semes-
ter in which they reside in on-campus student 
housing (except for the summer). Assignments 
are made on a one-year license-agreement 
basis beginning on September 1 of each year. 
Apartment rents range from $344 to $562 per 
month and include all utilities except tele-
phone. 

Married student housing is managed by the 
MIT Housing Office, Room E18-301, MIT. 
Since accommodations in Eastgate and West-
gate are limited, married students seeking 
apartments also are advised to contact the Off 
Campus Housing Service. 

Westgate 

This five-building complex, located at the west 
end of the MIT campus, provides 209 apart-
ments for married 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 59 two-bedroom 
apartments. 

Eastgate 

Located adjacent to Kendall Square at the 
east end of the MIT campus, Eastgate is a 30-
story apartment tower with 197 fami!y units for 
married students. 

In the tower building there are 94 one-
bedroom apartments, 84 larger one-bedroom 
apartments, and 19 two-bedroom apartments. 
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Student Services 

Advising and Counseling Medical 

The Institute offers a variety of advising and 
counseling resources. By intention, they are 
not centralized in a "counseling center." A stu-
dent is free to choose the resource which ap-
pears to be most helpful. Counseling, as the 
word is used here, refers to casual conversa-
tions and to scheduled appointments; it ranges 
from the providing of information to skilled 
psychotherapy. 

The Freshman Handbook and How to Get 
Around MIT list in detail the counseling re-
sources at MIT Only a short summary is 
given here. Each student has a faculty ad-
visor. The Office of the Dean for Student Af-
fairs/Student Assistance Services offers 
counseling services to all students, whether 
the situation is acaJemic or personal or both. 
The office has special responsibilities for inter-
national students, women, minorities, and 
handicapped students. Faculty and graduate 
residents and tutors are available in the Insti-
tute Houses, and some fraternities have grad-
uate residents. Frequently a student is able to 
get the help he or she wants from a fellow 
student or from an instructor who is not offi-
cially a faculty advisor. Coaches and activity 
advisors can be helpful as well. 

Several offices specialize in particular areas. 
They include the Student Financial Aid Office, 
which includes student employment, the Reli-
gious Counselors, and the Career Services 
and Preprofessional Advising. The Campus 
Police are frequently of help to students. For 
students considering particular fields, there is 
a Premedical Advisory Council, a Prelaw Advi- 
sory Council, and a Foreign Study Ad 	r.  

The services provided by the Medical Depart-
ment are described next. The psychiatrists, 
psychologists, and social workers from the 
Medical Department are considered by many 
students to be among the Institute's most 
skilled counselors. 

The MIT Student Health Program consists of 
medical services available on campus and of 
hospital and accident insurance in which all 
regular students are enrolled unless they sub-
mit a written request to waive coverage. 

All regular and special students are entitled to 
comprehensive health care services given by 
the Medical Department at the Health Services 
Center (Building E23) generally without further 
charge. As exceptions to this, charges are 
made for pre-entry physicals, obstetrical care, 
routine eye examinations, contact lens service, 
hearing aid evaluations, ear piercing, dental 
care, missed appointments, contraceptive de-
vices, prescription drugs, and those surgical 
procedures and outside diagnostic tests which 
should be covered by the student's hospital 
and accident insurance policy. Student 
spouses may use the Department on a fee-
for-service basis or receive the same benefits 
as a student by paying the $324 Health Ser-
vice fee for coverage from September 1, 1984 
through August 31, 1985. 

The MIT Medical Department is a multi-
specialty group practice which employs 23 full-
time and 40 part-tin physicians as well as 
other professional support personnel. The De-
partment's medical staff provides primary care 
in the areas of internal medicine, surgery, and 
pediatrics. Specialists are also available in 
gynecology, orthopedics, ophthalmology, urol-
ogy, allergy, neurology, nutrition, endocrinol-
ogy, dermatology, otolaryngology, 
gastroenterology, pathology, radiology, psy-
chiatry, and social work services. The Depart-
ment provides a pharmacy and a full-time 
oriometry service including contact lens ser-
vices. Laboratory, X-ray, and other diagnostic 
testing facilities are also available, as is a 
health education and patient advocacy ser-
vice. A major goal of the Department is to pro-
vide high-quality, accessible medical care; 
students are encouraged to identify a primary 
physician who coordinates their health care. 

A dental service, which offers dental treatment 
for students and their spouses, is available on 
a fee-for-service basis, as is a pediatric ser-
vice. 

Initial consultations with a member of the psy-
chiatric service are available to all students 
and their spouses without charge. Prolonged 
psychiatric treatment cannot be provided by 
the Institute psychiatric staff; students requir-
ing such treatment will be referred to private 
psychiatrists or psychiatric clinics in the area. 

Prior to matriculation, every student, under-
graduate or graduate, is required to submit an 
MIT entrance medical form. The form, which is 
completed by the student and his or her per-
sonal physician, is returned to the chief of 
Student Health Programs. This form consists 
of historical information, immunization record, 
physical examination, and specified laboratory 
studies. In addition, freedom from active tuber-
culosis as evidenced by an intradermal skin 
test or chest X-ray is mandated by public 
health requirements and cannot be waived. If 
a student has not returned the pre-entry phys-
ical form by the time he or she enters MIT, the 
student will be required to have it completed 
by the Medical Department. There will be a 
charge for this service. 

An 18-bed Inpatient Service is operated by the 
Medical Department for students with acute ill-
ness or contagious diseases who cannot be 
cared for in their dormitories or other living 
groups but for whom hospitalization in a gen-
eral hospital is inappropriate. Children are not 
admitted to the Inpatient Service, but if neces-
sary, are referred to a nearby hospital offering 
pediatric care. Patients requiring major surgery 
or treatment for serious illness are sent to one 
of the Boston or Cambridge hospitals where 
their care is usually supervised by one of the 
Medical Department physicians or surgeons. 

All visits to the Medical Department are by ap-
pointment except in emergencies. The regular 
hours of the Departmant are from 8:30 am to 
5 pm, Monday through Friday except for holi-
days. At all other times emergency medical 
care is available through the MIT Off-Hours 
Service. Advice may be obtained day or night 
by calling 253-1311. If a student is too ill to 
come to the Health Services Carter without 
assistance, the Medical Department should be 
notified and will recommend suitable help. 
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Office of Career Services 
	

Child Care Services 
and Preprofessional Advising 

Except under unusual circumstances and with 
the approval of the Medical Director, health 
care services covered by the MIT Medical De-
partment do not include the cost of medical 
care given off campus or hospitalization ex-
cept in the MIT Inpatient Service. The cost of 
hospitalization and outside medical care for 
serious illness or injury is extremely high; in 
Boston-area hospitals it exceeds $550 per 
day. For this reason, it is extremely important 
that students maintain adequate health insur-
ance for themselves and family members. All 
regular students will be enrolled automatically 
in the MIT hospital insurance program and 
billed for each semester. US citizens covered 
under their own or their family's policy must 
request waiver of the MIT coverage by corn-
pleting the form enclosed with the Financial 
Registration material. All non-US citizens must 
demonstrate that they have coverage equiva-
lent to the MIT insurance by submitting a copy 
of their insurance policy to the MIT Medical 
Department Student Insurance Office together 
with the completed waiver request. 

Special students taking two or more courses 
are eligible to purchase the MIT hospital and 
accident insurance, but are not enrolled auto-
matically. 

Annual Rates (September 1, 1984-
August 31, 1985) 

Student 
Spouse 

Child(ren) 

MIT 
Medical 

Department 

included in tuition 
$324 

or fee for service 
fee for service 

Hospital & 
Accident 

Insurance 

$240 
$648 

$210 

The Office of Career Services and Preprofes-
sional Advising serves students seeking 
information and advice on employment, oppor-
tunities for further study, and careers. 

The Career Services staff are happy to talk 
with students on an individual basis about 
their plans. The Office also arranges seminars 
at which alumni and others discuss the re-
wards and frustrations of their own career 
fields. The Office maintains a comprehensive 
library containing information on careers, spe-
cific employers in industry and government, 
courses of graduate study, fellowships, and 
opportunities for work and study abroad. In 
addition, information on premedical and prelaw 
studies, as well as other details about profes-
sional postgraduate education, is available. 

More than 400 companies, government agen-
cies, and graduate schools make recruiting 
visits to the Office each year. These visits are 
publicized in descriptive notices which are 
posted throughout the Institute. All bona fide 
employers are given access to the facilities of 
the Office on equal terms. Their coming to the 
campus gives students a valuable opportunity 
to discuss employment prospects with different 
organizations. 

The Office, through its Alumni Placement sec-
tion, is in continual correspondence with em-
ployers seeking experienced personnel. 
Notices of vacancies are received from all 
parts of the nation and abroad. The Office 
also assists alumni interested in a change of 
job or of career. 

The Child Care Office helps families with 
young children locate suitable child care ar-
rangements. There are three programs operat-
ing on the MIT campus which can 
accommodate children from infancy to age 
five. All of the programs reflect the great diver-
sity of cultures that one finds at the Institute. 

Family Day Care is organized by the Child 
Care Office and is an arrangement in the 
home of a day care provider who has been li-
censed by the Commonwealth of Massachu-
setts. Each family day care home operates 
independently offering its own attitudes and 
activities. The Child Care Office puts providers 
and users in touch with each other. Actual ar-
rangements are made by the families involved. 
Fees range from $2.50 to $3.00 per hour. 
Family day care homes are located in East-
gate and Westgate, as well as in other parts 
of Cambridge and surrounding communities. 

Technology Children's Center, Inc. (TCC) is a 
private, nonprofit corporation which operates 
two programs on campus for children who are 
at least two years and nine months old: 

The Half-day Program follows the academic 
calendar and offers a morning program from 
8:30 am to 1 pm. Children may be enrolled for 
two, three, or five mornings a week, with 
classrooms located in Eastgate and in West-
gate. Fees for the 1984-85 school year are 
$1,957 for five mornings; $1,174 for three 
mornings; and $733 for two mornings. There 
is also a six-week summer program. 

The Day Care program offers full-time, year-
round care from 8 am to 5:30 pm, Monday 
through Friday. The center is located at East-
gate. The comprehensive fee for 1984-85 is 
$4,863. 

The Child Care Office maintains information 
about child care in other parts of Cambridge 
and surrounding communities. Every effort is 
made to find the arrangement that is most 
suitable for an individual family. Further infor-
mation may be obtained from the Child Care 
Office, Room 4-144, MIT, Cambridge, Massa-
chusetts 02139, (617) 253-1592, or TCC, 60 
Wadsworth St., Cambridge, Massachusetts 
02142, 253-5907. 
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Rules and Regulations 

Conduct, Discipline, and 
Grievance Procedures 

MIT assumes that all students come to the In-
stitute for a serious purpose and expects them 
to be responsible individuals who demand of 
themselves high standards of honesty and 
personal conduct. Disappointments in this ex-
pectation have been rare. 

Fundamental to the principle of independent 
learning and professional growth is the re-
quirement of honesty and integrity in the con-
duct of one's academic and nonacademic life. 
Maintenance of a healthy living and learning 
environment requires that all members of the 
community exercise due respect for the basic 
rights of one another. Cheating, plagiarism, 
and other forms of intellectual dishonesty are 
considered serious offenses against the aca-
demic community. In addition, harassment on 
the basis of sex, race, color, religion, national 
origin, or sexual orientation is specifically in 
conflict with Institute policy 

Violations by students of MIT regulations such 
as those governing living groups, parking, and 
the Improper use of MIT's name, keys, tele-
phones, comnuters, and so forth, render the 
offender subject to institutional penalties. 

Off-campus misconduct will not be the basis 
for disciplinary action unless it is deemed by 
the Institute a clear and present danger to the 
functions of the Institute. The Institute deter-
mines its jurisdiction under this policy for each 
case. Student status in no sense renders a 
student immune from the jurisdiction of civil 
courts and other civil authorities according to 
the law of the land. However, MIT does han-
dle many infractions of the civil or communal 
code internally — according to Institute poli-
cies and procedures. This is done with the un-
derstanding by the outside community that 
MIT will deal seriously with such offenses. (Al-
most every large institution in society has its 
own processes which are deferred to by the 
civil authorities so long as the internal pro-
cesses are adequate and functioning.) Serious 
infractions of city, state, or Federal laws, how-
ever, are referred to the civil authorities. 

If an Infraction causes a student to be involved 
both In Institute judicial proceedings and court 
proceedings, and if an Institute decision might 
prejudice the court case, the Institute will usu-
ally hold its decision in abeyance until after 
the court proceedings have reached a conclu-
sive point. 

MIT traditionally has placed considerable re-
sponsibility on student governing groups to 
deal with problems in the student community. 
Nearly all Institute Houses and independent 
re, idences have judicial procedures, organiza-
tions, and,or designated persons who deal 
with disputes and violations of rules and regu-
lations occurring in their living groups. 

Many problems, difficulties, and disputes 
which involve possible infractions are referred 
to the Office of the Dean for Student Affairs 
for advice and guidance. For many minor in-
fractions, where the facts of the case are not 
in dispute and there is no reason to carry the 
case further, the Dean may put a student on 
informal probation by placing a disciplinary no-
tation on the student's record in that Office. 

Most cases of academic offenses are properly 
handled directly between the faculty member 
and the student involved. In some cases it 
may be appropriate to have the department 
head assist in the resolution of the matter. In 
these or any other situation where a student 
feels wrongly accused and unjustly penalized, 
the student may request the Dean for Student 
Affairs Office to enable the case to be brought 
to the Committee on Discipline (COD) for a 
hearing. 

The COD is composed of seven faculty mem-
bers, five students, and the Dean for Student 
Affairs. During actual Committee hearings, the 
Dean for Student Affairs (or designee) serves 
in an ex-officio nonvoting capacity. This Com-
mittee handles allegations of academic offen-
ses, violations of Institute regulations and 
standards, and those infractions of city, state, 
and Federal laws which are referred to it. 

The procedures of the Committee on Disci-
pline are given in the "Statement of Discipli-
nary Committee Procedures" which is 
available from the Office of the Dean for Stu-
dent Affairs. Anyone in the MIT community 
may bring charges (including individual stu-
dents, faculty members, and those who have 
particular or general administrative responsibil-
ity at the Institute). To bring charges against a 
student, a written complaint must be submitted 
to the Office of the Dean for Student Affairs or 
to the chairperson of the Committee on Disci-
pline. There are procedures by which the 
rights of a student are ensured, including as-
sistance in preparing a defense. Statements at 
the Committee hearings are made by the per-
son who brought the original charge, by the 
student who is charged, by an advisor from 
the MIT community chosen by the student, 
and by witnesses. The sanctions available to 
the Committee include a reprimand, informal 
probation, and formal probation with or without 
monitoring. In an extreme case, the Commit-
tee may recommend to the President that the 
qtudent be suspended or expelled. Formal 
probation may be noted on the student's tran-
script; suspension and expulsion will always 
be so noted. Such notation may be removed 
upon written application to the Committee un-
der conditions given in the statement referred 
to above. 

Students who believe that they have been 
treated improperly for any reason are encour-
aged to seek resolution of their grievances. 
Grievances vis-a-vis other students should be 
pursued as outlined in the paragraphs above. 
For grievances relating to their academic or 
work situations, students should seek resolu-
tion directly with their professors, instructors, 
academic advisors, and immediate work su- 
pervisors 	as appropriate to the nature of 
the perceived unjust treatment. If a problem 
canrot be resolved at this level, students 
should either seek assistance from their de-
partment heads or deans or avail themselves 
of the assistance of the Office of the Dean for 
Student Affairs or the Office of the Dean of the 
Graduate School. Students may also choose 
to bring the problem to the attention of the two 
Special Assistants to the President. 

It is Institute policy that individuals will not be 
reprimanded or discriminated against for initi-
ating an inquiry or complaint and that the 
rights of the individual against whom a com-
plaint is made are protected. 
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Privacy of Student Records 

Institute Policy on Harassment 

Harassment of any kind is unacceptable at 
MIT and Is In conflict with the policies and In-
terests of the Institute. Moreover, many forms 
of harassment have been recognized by the 
US Equal Opportunity Commission and the 
courts RS violations of the civil rights laws. 

Harassment is defined as verbal or physical 
conduct which has the intent or effect of un-
reasonably interfering with an individual's or 
group's educational and/Or work performance 
at MIT. or creating an intimidating, hostile, or 
offensive educational and work environment 
on or off campus. Harassment on the basis of 
race, color, sex, religion, national origin, or 
sexual orientation includes harassment of an 
individual in terms of a stereotyped group 
characteristic, or because of that person's 
identification with a particular group. With ref-
erence to sexual harassment, the definition 
also includes unwelcomed sexual advances 
and requests for sexual favors which might be 
perceived as explicitly or implicitly affecting 
educational or employment decisions concern-
ing an individual. 

Any member of the MIT community who be-
lieves that he or she has been harassed is en-
couraged to raise the issue, or lodge a 
complaint, in accordance with the astablished 
grievance procedures outlined above. Addi-
tional information on procedures for following 
up on harrassment concerns is available from 
the Office of the Dean for Student Affairs. 

A • Guide to Alternative Starting Points and 
Sequences for Addressing Harassment Con-
cerns" is available from the Office of the Dean 
for Student Affairs. 

Additional information on conduct and disci-
pline may be found in the position paper by 
the Committee on Discipline entitled "Infrac-
tions of the MIT Code and Violations of Law," 
which is available from the Office of the Dean 
for Student Affairs. 

The Family Educational Rights and Privacy 
Act of 1974 (sometimes called "the Buckley 
Amendment") gives students certain rights, 
consistent with the privacy of others, to review 
records, files, and data held about them on an 
official basis by the Institute, and also gives 
students a right to challenge the content of 
those records, flies, and data which they be-
lieve are Inaccurate, misleading, or otherwise 
in violation of their privacy and other rights. 
This Act also imposes certain controls on 
access to information about students. 

Under the Act, "education records" means 
those records which are directly related to a 
student and are maintained by MIT. Education 
records at MIT include those that are kept by 
the offices of the Registrar, Admissions, Dean 
for Student Affairs, Dean of the Graduate 
School, Bursar, Student Financial Aid, UROP, 
academic departments and advisors, standing 
committees of the faculty, Alumni Association, 
and the Archives. Certain records are not in-
cluded as education records under the Act. 
They include: personal files held by Institute 
faculty and staff that are not accessible or re-
vealed to others, certain records of the Cam-
pus Police, and medical records maintained by 
the Medical Department. 

Review of Records and Challenges to 
Record Content 

Subject to the exceptions stated below, all ed-
ucation records of the Institute that are identi-
fied with an individual student or former 
student will be available for review at the re-
quest of that individual. A student may make a 
request directly to the custodian of the record 
or to the Office of the Dean for Student Af-
fairs. A student shall not be permitted to re-
view those specific portions of his or her 
education record that refer to other identified 
students. Individuals may challenge the con-
tent of their education record with the custo-
dian or through the Office of the Dean for 
Student Affairs. If a dispute remains pertaining 
to the accuracy or completeness of the record, 
the student shall be afforded a hearing. 

Information about students assembled prior to 
January 1, 1975, under promises of confiden-
tiality, explicit or Implicit, will not be made 
available for review by the concerned students 
without the written consent of the author, A 
letter of recommendation that was placed In a 
student's education record after January 1, 
1975, will not be made available to the student 
for review, If the student has previously 
waived his or her right to review that specific 
letter. 

Under the Family Educational Rights and Pri-
vacy Act of 1974, an MIT student who has ap-
plied for admission, but has not yet attended, 
another component unit of MIT (e.g., a gradu-
ate school or department) does not have the 
right to review his or her education record 
within that component unit unless and until the 
student begins to attend that unit. However, 
individual departments may choose to disclose 
such information to such a student. 

Although medical records maintained by the 
Medical Department are not considered edu-
cation records under the Family Educational 
Rights and Privacy Act of 1974, they are regu-
lated by Massachusetts law relating to the 
rights of patients and residents of health facili-
ties. Under this law, students have the right to 
confidentiality of their medical records as well 
as the right to inspect and to obtain a copy of 
these records, 
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Disclosure of information about Students 

Disclosure of information in education records 
to persons within or outside the Institute, ex-
cept as indicated below, requires the student's 
written consent. The written consent must be 
signed and dated and must include a specifi-
cation of the records to be disclosed, the pur-
pose of the disclosure, and the party to whom 
the disclosure may be made. Upon request, 
the student shall be provided with a copy of a 
record that is disclosed pursuant to this con-
sent. A record of each request and of each 
disclosure must be made part of the education 
records to which a student has access. Insti-
tute officials may have access, without the 
student's prior consent, and without a record 
being made, to specific student records in 
which they have a legitimate educational inter-
est. For this purpose, Institute officials include 
both academic and administrative personnel. 
Only those Institute officials acting in a capac-
ity intended to further the educational interests 
of the student and possessing a clear need to 
obtain information about the student may have 
access to that information. For example: fac-
ulty advisors may have access to relevant ed-
ucation records of their advisees. In addition, 
custodians of students' educational records 
shall exercise responsibility to treat personal 
information with appropriate care and discre-
tion and not exchange such information un-
necessarily, and to ensure that the transfer of 
information between persons not in the same 
office or working group serves a legitimate In-
stitute purpose. (Where such transfer is un-
usual, prior notice should be given to the 
individual and where practicable, permission 
should be obtained.) 

Under the Family Educational Rights and Pri-
vacy Act, education records may be disclosed 
without a student's prior consent to officials of 
another educational institution in which the 
student seeks or intends to enroll, or in which 
the student is enrolled concurrently. In such 
cases, the student must be notified of the dis-
closure, provided with a copy of the disclosed 
records if he or she requests, and granted an 
opportunity for a hearing to challenge the con-
tents of the disclosed records. All education 
records that are released to persons or orga-
nizations outside of MIT must be released on 
the condition that they will be used only for 
their stated purpose and that no other party 
will have access to them without the student's 
written consent. The disclosed material should 
contain a statement to the effect that accep-
tance of these materials constitutes an agree-
ment to abide by this condition. 

Certain personally identifiable information from 
a student's education record, designated by 
the Institute as directory information, may be 
released without the student's prior consent 
and without a record being made. This infor-
mation includes: name, term and permanent 
addresses, term phone number, department, 
class, degrees received, dates of attendance, 
and, for an intercollegiate athletic team mem-
ber, weight and height. A student has the right 
to withhold the designation of any or all of 
these categories of information on himself or 
herself as directory information. To exercise 
this right, a student should submit by the end 
of the second week of the fall term a request 
form available from the Registrar. Intercolle-
giate athletic team members who wish to with-
hold the designation of weight and height as 
directory information should contact the Sports 
Information Director in the Athletic Depart-
ment. The Student Directory, although it con-
tains most of the information listed above, is 
intended primarily for use by members of the 
MIT community. Information in the Directory 
may be made available to persons outside of 
MIT only in response to inquiries about speci-
fied individuals. Providing the Directory or sim-
ilar listings to persons outside MIT or using 
the Directory for non-Institute purposes is pro-
hibited. Massachusetts law permits local mu-
nicipalities to obtain census information, 
similar to directory information, pertaining to 
students living in MIT residences. In the case 
of court orders or subpoenas for information, 
the affected individual should be notified im-
mediately and the release of such information 
should then be made only by an officer of the 
Institute who has been specifically authorized 
to do so. 

Administration of institute Policy 

Questions concerning this policy may be di-
rected to the Dean for Student Affai;s; Chair-
man of the Committee on Privacy: or the Vice 
President in the Office of the President, who is 
the senior officer responsible for overseeing 
Institute operations with respect to the protec-
tion of individual privacy. Students who believe 
that their rights under the Act have been 
abridged by the Institute may file complaints 
with the FERPA Office, Department of Educa-
tion, Washington, DC 20201. 

Letters of Recommendation 

A student's request for a letter of recommen-
dation to be written by Institute faculty or staff 
constitutes a consent to disclosure and 
should, therefore, be made in writing. 

A student or former student may voluntarily 
waive his or her right to review or receive cop-
ies of letters of recommendation or other doc-
uments sent to MIT or written by a member of 
the MIT faculty or staff in connection with ad-
mission to educational institutions, employ-
ment, or consideration for an honor or 
recognition. Such a waiver must be in writing 
and must include adequate identification of the 
concerned individual, the author of the letter, 
and the purpose for which the letter is in-
tended. Such waivers must not be required as 
a condition for admission to, receipt of finan-
cial aid from, or receipt of any other services 
or benefits from any agency or institution. Fac-
ulty and staff should take care not to encour-
age waivers unnecessarily. 

Personal Files of Faculty and Staff 

The personal files of members of the faculty 
and staff which concern students, including 
private correspondence and notes which refer 
to students, are not regarded as education 
records and are not per se subject to review 
by students. However, if the personal files are 
made available to others within the Institute or 
to parties outside MIT, then they are part of a 
student's education records, and the student 
has a right to review those personal files, 
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Motor Vehicles 

An motor vehicles operated by students must 
be registered each year with the MIT Campus 
Police. Failure to register will result in a $25 
fine. This registration is required whether or 
not a parking sticker is obtained. Students 
also should note that state law requires that 
out-of-state cars operated by students be reg-
istered with the Campus Police. 

Parking facilities at MIT are limited. In general, 
the Institute cannot provide parking for resi-
dent students. With the approval of the Dean 
for Student Affairs, a limited number of spaces 
Is available for assignment to students with 
physical handicaps requiring use of an auto-
mobile and to a few other undergraduates. 
Parking is prohibited and towing in effect on 
Memi)ri:*1 Drive in front of MIT between the 
hours of 7 and 10 am. 

Students who plan to bring motor vehicles to 
Cambridge should take careful note of the In-
formation regarding pertinent Massachusetts 
laws which is mailed with registration material. 
In addition, since the rate of car thefts in this 
state is one of the highest in the nation, seri-
ous consideration should be given to equip-
ping automobiles with anti-theft devices. 







38 

Academic Programs 

The Freshman Year 

The undergraduate programs at MIT are de-
signed to help students develop the under-
standing, maturity, and capabilities needed to 
meet the challenges of modern society. An 
MIT education has its roots in science and en-
gineering, with a view to joining the power of 
these disciplines with a concern for human 
values and social goals. As undergraduates, 
students are encouraged to develop a basic 
knowledge and a continuing interest in a given 
field, and to become creative intellectual ex-
plorers who know how to keep learning on 
their own. 

One of the most exciting features of under-
graduate education at MIT is the opportunity 
for students to join with faculty in ongoing re-
search projects. Such experiences, through 
the Undergraduate Research Opportunities 
Program, encourage intellectual commitments 
and self-direction, and often provide a focus 
for students undergraduate studies. There is 
also an Independent Activities Period each 
January during which students can spend time 
in workshops. independent research projects, 
intensive seminars, field trips, lecture and film 
series, and other activities which do not easily 
fit into the traditional academic calendar. 

MIT students base their studies on a core of 
subjects in science, mathematics, and the hu-
manities (the General Institute Requirements), 
and then go on to major in one of the engi-
neering fields, in the physical or life sciences, 
in management, in architecture or urban stud-
ies and planning, or in an area in the humani-
ties or social sciences In the first year. most 
students take a program of subjects from a 
variety of options in mathematics, physics, 
chemistry or biology, and humanities. During 
the second year, students generally continue 
their studies with subjects meeting the various 
Institute requirements and with the beginning 
subjects in the departmental programs. In the 
third and fourth years, students 

The various undergraduate Courses are described in Chapter 
VI At the Instrtute the capitalized word Course refers to an 
organized Curriculum leading to a specified degree The 
lowercased word course or autsfect, on the other hand reters 
to the individual classes Each Course is designated by a 
Roman numeral. individual subjects are given Arabic 
numerals to correspond with the Course numbers For 
example. Course I and Course I-A are curncula in Civil 
Engineenng, 1 05 indicates a subject given in Civil 
Engineering The Department of Civil Engineering as a whole 
is also referred to as Course 1 or Course I 

concentrate on the departmental program 
which they selected as their major Course of 
study.' In addition to departmental programs, 
it also is possible to study and even major in 
one of a growing number of interdepartmental 
fields, ,s,.cn as environmental or energy stud-
ies, biomedical engineering, communications 
science, humanities and engineering, and hu-
manities and science. 

In addition to the departmental or major pro-
gram. there is time for students to take elec-
tive subjects each year. These elective 
opportunities allow students to follow special 
interests or to enrich their educational back-
ground. A student may also use elective time 
to prepare for advanced study in a profes-
sional field such as medicine or law: for grad-
uate study in an area in which MIT gives no 
undergraduate degree; or for advanced study 
in an interdepartmental field. 

For most students, the program for the Bache-
lor of Science normally requires four years of 
full-time study. To complete work for a bache-
lor's degree in any Course, 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 ma-
jor Course of study are discussed later in this 
chapter. 

During the first year at MIT. most stJdents 
take a program which includes subjects in 
mathematics, physics, chemistry or biology, 
and humanities. In order to enable first-year 
students to study in ways that best suit their 
preparation and learning styles, there is a vari-
ety of ways to complete the core subjects, as 
well as prepare for further undergraduate 
study. Students may choose from a range of 
specified subjects or may enroll in one of the 
distinctive freshman programs called Con-
course, the Integrated Studies Program. anu 
the Experimental Study Group, which are de-
scribed later in this chapter. 

In order to fulfill the Institute degree require-
ments (listed later in this chapter), those fresh-
men following the more traditional subject-by-
subject format may choose one of four se-
quences in mathematics, one of four subjects 
in the chemistry 'biology area, one of two se-
quences in physics, and from a designated list 
of subjects in the humanities, arts, and social 
sciences. Students have five options from 
which to choose to satisfy the first phase of 
the Writing Requirement. 

A typical program for the first year includes 
two terms of physics, two terms of calculus, 
two terms of humanities, one term of chemis-
try or biology, plus one or more elective sub-
jects, perhaps including an undergraduate 
seminar. All subjects taken by freshmen are 
graded on a pass/fail basis. Some freshmen 
also elect to become involved in the Under-
graduate Research Opportunities Program 
(described later in this chapter). Entering stu-
dents with degree credit for one or more of the 
first-year subjects may substitute more ad-
vanced subjects or may use the time made 
available for electives or Science Distribution 
subjects. The procedures by which degree 
credit at entrance is earned are described un-
der Admissions in this chapter. 

Most students build their freshman programs 
from among the basic subjects mentioned 
above. The Concourse Program, the Inte-
grated Studies Program, and the Experimental 
Study Group, which offer alternatives to the 
more traditional lecture,recitation, subject-by-
subject format, have their own faculty, meeting 
place, and methods of operation. In these pro-
grams, students make progress comparable to 
that of other freshmen, but the manner in 
which individual Institute degree requirements 
are met varies both between the programs 
and among students within each program. In 
all three programs there is a high level of stu-
dent-faculty interaction. 
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Luncourse Program 

A student who chooses the Concourse Pro-
gram becomes a member of a group of about 
50 freshmen working with a team of five to 
seven faculty members in a year-long program 
of study that deals with interactions of ideas 
and methods from engineering, science, and 
humanities. Concourse has operated as an al-
ternative program for freshmen since 1971, 
and has been made a regular part of the MIT 
curriculum. A main goal of the Program is to 
explore both the unity and conflict of humanis-
tic and technical viewpoints and ideas. The 
general approach is not only to achieve com-
petence in the separate disciplines but to ex-
amine the mutual relevance of freshman 
calculus, physics, chemistry, biology, and hu-
manities in the context of topics such as infor-
mation theory, computation, physiological 
psychology, perception, the structure of his-
tory, the uses and construction of models, and 
the mind-body problem. 

The Concourse faculty members, representing 
different professional disciplines, collaborate 
closely in the planning and teaching of the 
curriculum, which fully treats the subject mat-
ter of Institute Requirements while branching 
out into related topics. Regularly scheduled 
class sessions are supplemented by various 
kinds of less formal activity. Special provisions 
for advanced study are made for students who 
enter with degree credit in one or more of the 
first-year fields. A student may carry at least 
one subject per term outside the Concourse 
Program. Subject matter of the Concourse 
Program is arranged so that the student re-
ceives credit for all of the first-year General 
Institute Requirements upon successful com-
pletion of the program. The structure of Con-
course promotes close and sustained contact 
between students and faculty, and provides a 
coherent and balanced approach to the diver-
sity of disciplines and research activities at the 
Institute. 

Concourse operates under the aegis of the 
Department of Electrical Engineering and 
Computer Science. The program supervisors 
for 1984-85 are Professors Jerome Y. Lettvin 
and David Adler. A detailed description of the 
program may be found in the Freshman Hand-
book or may be obtained by writing to Con-
course. Room 20C-224, MIT, Cambridge, 
Massachusetts 02139 

Integrated Studies Program 

The Integrated Studies Program is a new 
freshman program open to about 50 students 
and conducted by a group of faculty from the 
Schools of Science and Engineering and from 
the Program in Science, Technology, and 
Society. 

Its goals are two-fold: to provide for a group of 
freshmen an educational setting which empha-
sizes the connections of the scientific disci-
plines with their cultural contexts and their 
applications to human needs, and to do it in 
surroundings which allow the participating stu-
dents and faculty to develop the sense of a 
shared intellectual experience. 

In particular, the program will include the Ina-
lethal in physics, chemistry, calculus, and the 
humanities generally expected in the freshman 
year. The academic disciplines are taught rig-
orously to bring out their internal logic and 
their coherence. Integration is achieved by 
careful scheduling so that related concepts in 
different disciplines are presented at the same 
time. It is achieved as well through seminars 
and through synthesis-oriented term papers 
and design assignments. For example, stu-
dents would study calculus and Newtonian 
mechanics along with the history of 17th-cen-
tury science and with the design of early ma-
chines, and later they would explore how the 
engineering profession deveiuped. 

Special provisions for individual advanced 
study are made for students who enter with 
degree credit in one or more of the first-year 
subjects. Students may also carry at least one 
subject per term outside the Program. 

Subject matter of the Integrated Studies Pro-
gram is arranged so that the student receives 
credit for all of the first-year General 
Requirements upon successful complei ia .f 

the Program. The mix of several opportunities 
— formal course work, seminars, discussions, 
the availability of a common room reserved 
exclusively for the Program, and the easy ac-
cess to faculty and student tutors — provides 
a setting in which students can discover both 
the coherence and the diversity of the disci-
plines they study, and can find a congenial at-
mosphere of mutual support 

A detailed description of the Program may be 
found in the Freshman Handbook or by writing 
to the Integrated Studies Program, MIT, Room 
E51-110, Cambridge, MA 02139. 

ESG (Experimental Study Group) 

ESG is a small academic community at MIT 
which offers a comprehensive alternative pro-
gram in the core subjects for freshmen and 
sophomores. Students enrolling in ESG can 
study mathematics, physics, chemistry, hu-
manities, and social science subjects (and 
other subjects, including computer science, 
depending on staff availability) through a com-
bination of tutorials, seminars, study groups, 
and independent study projects. In contrast to 
the set structure of the regular curriculum, 
ESG's flexibility allows students to go at their 
own pace whenever possible, to choose their 
own topics of concentration within the course 
material, and to organize their schedules as 
they wish. Although ESG can be a full-time 
activity for freshmen, students usually take 
one or two courses in the regular curriculum 
which are not offered in ESG. Every freshman 
is guaranteed at least 50 units of credit each 
term, including specific credit for subjects 
completed and free elective credit for work 
done that is not covered under a particular 
subject number. 

In addition to offering a solid academic pro-
gram for freshmen and sophomores, ESG also 
provides a place where students and staff can 
study and socialize together. Each year ap-
proximately 45 freshmen, 25 sophomores, 10 
staff members, and 20 upperclass tutors (who 
have been in ESG as freshmen) participate in 
ESG. Staff members are drawn from MIT's 
Departments of Mathematics, Chemistry, 
Physics, and from the Schools of Engineering 
and Humanities and Social Science. Interac-
tion between community members is facilitated 
not only through seminars, study groups, and 
tutorials, but also through community activities 
such as weekly luncheons and weekend trips. 

More information may be found in the Fresh-
man Handbook or by writing to ESG, Room 
24-612, MIT, Cambridge, Massachusetts 
02139. 
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Selection of Major 
Course of Study 

Freshman Handbook 

The preceding brief overview of the first-year 
academic program is meant to convey the na-
ture and scope of the options available, but it 
is hardly a sufficient basis for the individual 
freshman to plan his or her year. Shortly after 
they are admitted to MIT, freshmen receive 
the Freshman Handbook, e ompendium of 
detailed information on acawmics, athletics, 
extracurricular activities, the advisory system, 
and an outline of Residence/Orientation Week. 
Freshmen also receive the Undergraduate 
Residence book, which describes housing op-
tions. The Handbook, also distributed to fresh-
man advisors, is a primary reference 
document for the first year. 

Freshman Grading 

Freshmen receive formal grades of either pass 
or fail in all subjects they take; failing grades 
in the freshman year do not appear on the 
permanent record. Pass/fail grading for fresh-
men is designed to meet a variety of objec-
tives; among them are a reduction of the 
stresses of the first year (anxiety about time, 
class rank, the failure to do A work) and the 
development of more mature attitudes about 
learning and about managing one's time. At 
the middle and end of each term the freshmen 
and their Instructors, in turn, are asked to 
complete written evaluations of the student's 
work. This process usually provides the stu-
dent with a more comprehensive and useful 
evaluation than A-F grades alone. 

Many entering students have a well-defined 
preference for a specific field, while others 
have interests In several areas and have not 
yet decided on a field of concentration. A sub-
stantial percentage of those who do enter with 
a decided preference, however, later find other 
areas more to their liking; therefore, students 
should be prepared to examine with an open 
mind the wide range of Courses available at 
the Institute. Students are encouraged to at-
tend departmental orientation programs to 
seek out and talk with faculty and others who 
have experience in fields of potential interest 
to them. They are also urged to select elec-
tives whie!. will help them in deciding about 
their future careers. For many, this considera-
tion 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 of the undergraduate Courses combines 
the study of basic principles with the study of 
their practical applications. This combin, tion, 
studied in depth, helps to foster motivation for 
the lifelong learning necessary for profescional 
competence. 

Students usually choose a Course at the end 
of the first year though they need not do so 
until the end of their second year. Thee is 
sufficient overlap and flexibility so that a 
change ;n Course can be made with relative 
ease 'n the szNcond year. Thus, even though a 
student may Kaye doubts about which of two 
Courses tn snoose, he or she usually finds it 
wise to enroll in one of them for a year to get 
the true flavor of being an undergraduate in 
that department. 

All undergraduate and graduate academic pro-
grams, as well as faculty listings, for each of 
the Institute's 22 Courses are described fully 
in Chapter VI, entitled Departmental Degree 
Programs. 

Each student entering MIT is assigned an ad-
visor who assists the student in designing an 
effective program of study appropriate to indi-
vidual interests and aspirations. For instance, 
the selection of elective subjects is an impor-
tant consideration, one which students should 
discuss in depth with their advisor. 

Electives 

Any subject offered by the Institute Is open to 
first-year students, provided they satisfy the 
prerequisites. There are several hundred sub-
jects without prerequisites from which a stu-
dent may select during the freshman year .  

Electives can be used for several different 
purposes. For example, many students who 
are undecided about their eventual program of 
study will use some part of their elective time 
to get more information about the various de-
partments or fields they are considering. Other 
students who are more certain of their profes-
sional goals will use elective time to explore 
areas of secondary interest. Still others will 
choose to begin work on departmental or Insti-
tute requirements, deferring subjects of a 
more supplemental nature until a later year. 
The study of a language may be started or 
continued. Freshmen should select electives 
that best suit their individual needs. 

Undergraduate Seminars 

The Undergraduate Seminar Program offers 
students an opportunity to interact closely with 
faculty members on topics which are of cur-
rent interest. Seminars vary tremendously both 
In style and topic. Some are oriented around 
small group discussions; others have speak-
ere, go on field trips, or engage In "hands-on" 
research. Many topics are interdisciplinary in 
nature. 

Most seminars carry six units of pass/fail 
credit, and the class size is generally re-
stricted to a small group. Titles and descrip-
tions of seminars to be offered in the 
upcoming term are published in the Under-
graduate Seminar Program booklet, published 
twice yearly. Copies of the current booklet are 
available in the Undergraduate Academic Sup-
port Office, Room 7-104. 
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Undergraduate Research 
Opportunities Program 
(UROP) 

Women's Studies 

 

       

UROP invites undergraduates to participate 
with MIT faculty and staff members in a wide 
range of research activities in every academic 
department and most interdisciplinary 
laboratories. 

There are many advantages to becoming in-
volved in such pursuits as early as possible in 
an undergraduate career: establishing ties to 
faculty; having access to the advising, coun-
seling, and tutoring resources of a profes-
sional group; trying out a potential major; 
acquiring data-gathering and laboratory tech-
niques; exploring the frontiers of a field; un-
dertaking topics not amenable to the 
classroom; facing a real-world problem; and 
establishing a focus for educational experi-
ences. Through UROP, students can come to 
have a better understanding of the intellectual 
process of inquiry, while experiencing an op-
portunity for personal and professional growth. 

Ground rules for participating in UROP are 
containec, in the UROP Directory. Coordina-
tors for Institute departments, laboratories, and 
offices are listed under each Directory entry. 
These people are prepared to assist students, 
but a certain amount of footwork and negotia-
tion will be required in order to achieve a sat-
isfying collaboration. The UROP experience 
will be unlike any other; its benefits and re-
wards are great, but expectations and stan-
dards are commensurately demanding. Call or 
visit the UROP office at any time, Room 20B-
141, (617) 253-5049 for advice, consolation, 
or congratulations. 

The Women's Studies Program at MIT offers 
students an opportunity to gain a new and ex-
citing perspective on existing disciplines. The 
Program seeks to include women and gender 
as categories of analysis in all traditional 
scholarly inquiry. Though the conditions and 
quality of women's lives have differed from 
those of men in most cultures and periods of 
history, academic research and course content 
often fail to consider the iole of gender in so-
cial systems. The primary objective of the 
Women's Studies Program is to encourage the 
reexamination and reinterpretation of existing 
data, and to promote the discovery of new 
knowledge about women and gender. 

The Women's arches Program provides stu-
dents a unique opportunity for interdisciplinary 
study through various subjects offered at MIT. 
The core subject, Introduction to Women's 
Studies, asks students to challenge traditional 
assumptions and questions in a variety of dis-
ciplines, including literature, history, psychol-
ogy, philosophy, anthropology, and biology, 
and the Program's perspectives have signifi-
cant implications for any course of inquiry. 

The faculty members involved in the Women's 
Studies Program are Dr. Ruth Perry, Program 
Director and Senior Lecturer in Literature and 
Women's Studies; Dr. Margaret Andersen, 
Visiting Lecturer in Women's Studies; and 15 
faculty drawn from all areas of th'.L,  Institute, 
offering subjects in the Departments of Lin-
guistics and Philosophy, Psychology, Manage-
ment, and Humanities. There also are 
opportunities to pursue gender-related topics 
in Urban Studies and Planning; Political Sci-
ence; the Program in Science, Technology, 
and Society; the Experimental Study Group; 
and the Undergraduate Seminar Program. 

Women's Studies offers distribution subjects 
as well as a field of concentration under the 
Humanities, Arts, and Social Sciences Re-
quirements. The subjects are listed in the SP 
section of Chapter VII in this catalogue. De-
gree programs in Women's Studies are avail-
able by petition. 

The Women's Studies Research Room, 
housed next to the Program's offices in the 
Humanities Library, otters faculty and students 
a central location for the study of women and 
gender. It contains a core library of relevant 
materials, including books and journals. Out-
side the Research Room is a small lounge 
area, available during Hayden Library hours, 
where members of the community can meet 
and exchange ideas. The Women's Studies 
Program also functions as an information 
clearinghouse for all students interested in 
Women's Studies classes at MIT, Wellesley, 
or Harvard. A wide range of announcements 
and information relevant to feminist scholars in 
the Boston area and oiiters interested in 
Women's Studies is posted on the bulletin 
board. 

Further information about the Women's Stud-
ies Program may be obtained by contacting 
Dr. Ruth Perry, Director, Women's Studies 
Program, Room 14E-316, MIT, Cambridge, 
Massachusetts 02139, (617) 253-13844. 
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Preprofessional Advising 
	

Study at Other 
and Education 
	

Universities 

Within the Office of Career Services (Room 
12-170), the Preprofessional Advising pro-
grams serve students who are interested in 
pursuing professional postgraduate education, 
particularly in the fields of medicine, law, and 
psychology. The staff in the Office works 
closely with three faculty/student committees! 
the Committee on Preprofessional Advising 
and Education, the Premedical Advisory 
Council. and the Prelaw Advisory Council. 

Premedical Education 

In recent years increasing numbers of stu-
dents have entered medical school upon grad-
uation from MIT. Each year nearly 10 percent 
of the senior class as well as a large number 
of alumni and graduate students go on to 
medical study. Students in nearly every 
Course of study are represented among the 
applicants. Since there is no specific premedi-
cal department at MIT, students have great 
flexibility in their choice of major fields, and 
are encouraged to take advantage of the di-
versity of subjects offered at the Institute. 
Medical school entrance requirements can be 
met through a selection of electives; such pro-
grams fully meet the specifications of the As-
sociation of American Medical Colleges. 

The Premedical Advisory Council, whose 
members are directly involved in medical prac-
tice, medical research, or student counseling, 
provides guidance and information to students 
interested in medical careers. The Office of 
Preprofessional Advising and Education, 
Room 12-170, (617) 253-4737, maintains 
Medical College Admissions Test application 
forms, school catalogues, A Pre-Medical 
Handbook for MIT Students, and other infor-
mation pertinent to medical study. Students in-
terestea in medicine are encouraged to make 
an appointment in the Preprofessional Office 
by the second term of their sophomore year. 
Students interested in medicine are assigned 
to a premedical advisor at that time. 

Prelaw Education 

A number of MIT students entei law school 
each year. Law schools do no require a par-
ticular undergraduate program as a condition 
for admission; students from every Institute 
School have been admitted to law school 
Prelaw students should consult members of 
the Prelaw Advisory Council regarding prepa-
ration for a legal education and make contact 
with the Preprofessional Office during their 
junior or senior year. 

The Preprofessional Advising and Education 
Office maintains the catalogues of accredited 
law schools, the dates and applicaticn ma-
terials for the Law School Admissions Test, 
and other information pertinent to the study of 
law. A Handbook for MIT Students Interested 
in Law has been prepared to answer ques-
tions commonly asked by students interested 
in a legal education. The Handbook contains 
Information on the selection of law schools, 
the admissions decision process, and the wide 
range of roles for lawyers. Copies of this and 
other helpful publications are available in the 
Office of Preprofessional Advising and Educa-
tion. Please see the section on Law-Related 
Studies in Chapter V of this catalogue for a 
further discussion of opportunities and pro-
grams in this area. 

Education Studies 

MIT students may receive certification to teach 
in the Commonwealth of Massachusetts by 
taking a prescribed series of subjects through 
the MIT-Wellesley Exchange Program. Sub-
jects in political science, psychology, humani-
ties, and management deal with specific 
educational prohlems. Students are encour-
aged to contact the faculty in the Education 
Department at Wellesley. 

Junior Year Abroad 

Many opportunities are open for study in for-
eign countries through participation in one of 
the excellent programs administered by non-
profit educational organizations or through an 
individually arranged program. Plans for study 
abroad should be worked out by each student 
with his or her faculty advisor and the Office of 
Career Services and Preprofessional Advising, 
Room 12-170, (617) 253-4735. The Office of 
Career Services can provide a great deal of 
assistance and information as a student plans 
for study at another college or university. Al-
though almost any field can be studied 
abroad, it is generally advisable to take most 
professional subjects at MIT. By emphasizing 
the language, literature, history, and culture of 
the host country, the year abroad can be a 
valuable learning experience. 

Effective working command of the language of 
the host country is vital. By conscientious work 
in language subjects here, even a student 
without prior study frequently can achieve pro-
ficiency in a foreign language by the beginning 
of the junior year ff he or she begins by the 
second term of the freshman year. The orien-
tation period provided by most organized pro-
grams will be a necessary complement in 
many cases. For a mature student with excep-
tional competence in the language and some 
knowledge of the culture, an individual pro-
gram may be desirable, but careful planning is 
essential. 

A student on an approved junior year abroad 
program maintains, without payment of MIT 
tuition, official MIT registration as an "under-
graduate on foreign study," and thereby stu-
dent aid status and dormitory priority. Total 
costs including travel son..elimer are less than 
that at the Institute. 

Students who have participated in an ap- 
oved one-year program may normally expect 

to receive a minimum of 90 units of credit to-
ward their MIT degree. upon successful com-
pletion of their studies and subsequent return 
to MIT. 
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Domestic Year Away 

This program provides the opportunity to 
spend from one semester to one year at an-
other academic institution for the pursuit of 
work generally not available at MIT, A student 
on such an approved program maintains, with-
out payment of MIT tuition, official MIT regis-
tration as "undergraduate studying away," with 
student aid status and dormitory priority. Ap-
proval for Domestic Year Away status requires 
that: 

1 
the student show that the objectives of the 
planned program of studies are consistent with 
his or her overall degree program at MIT and 
that he or she has the academic and personal 
qualifications which will ensure maximum ben-
efits ham the experience: 

2 
the student demonstrate that the planned pro-
gram of study draws on resources availabie at 
the second institution which are not generally 
available at MIT or at the institutions with 
which MIT has cross-registration privileges; 
and 

3 
the student be accepted by a school of estab-
lished academic merit for a program involving 
a work load comparable to that at MIT. 

Those students interested in these programs 
should consult the Dean for Student Affairs 
Office, Room 5-108, (617) 253-7979. 

Harvard University 

A limited number of MIT undergraduates is 
permitted to take one or two subjects at Har-
vard University (Faculty of Arts and Sciences) 
for degree credit at no extra charge, provided 
the subjects are not offered regularly at MIT. 
Cross-registration is normally limited to upper-
classmen who must be regularly enrolled at 
MIT and paying full tuition for the term in 
question. No more than two regular subjects 
nor more than one intensive subject may be 
taken at Harvard in any one term. Arrange-
ments are made through the Humanities Un-
dergraduate Office 

Wellesley-MIT Exchange 
Program 

Participation in the Wellesley-MIT Exchange 
Program can expand the educational oppor-
tunities for students of each institution. Under 
this program, students may cross-register for 
any courses at the other school, with the only 
requirement being that they present the nec-
essary prerequisites. MIT students may use 
Wellesley courses to meet certain Institute re-
quirements as described later in the section. 

A smell, liberal arts college for women located 
on a 500-acre woodland campus 12 miles 
west of Boston, Wellesley College provides a 
different yet no less challenging environment 
for learning and living from that of MIT. 

Wellesley and MIT operate free weekday bus 
service between the two campuses for stu-
dents who are cross-registered. The ride is 
about 40 minutes each way, so students 
should plan for at least one hour between their 
Wellesley and MIT classes. Cross-registered 
students have priority in boarding, but others 
with MIT or Wellesley identification cards may 
use the bus on a space-available basis. 

MIT students register for a Wellesley course 
simply by putting the course name and num-
ber on their MIT registration form or correction 
form in the space marked "Cross Registration 
at Wellesley." Students must also register at 
Wellesley during the first two weeks of 
classes. 

Wellesley subjects and grades are recorded 
on students' MIT transcripts. Unless otherwise 
stated in the Wellesley Bulletin a semester 
course receives one Wellesley unit of credit, 
which equals 12 (3-0-9) MIT units. 

MIT students receive letter grades for their 
Wellesley courses unless 1) a course is desig-
nated mandatory "credit/non-credit" by 
Wellesley, 2) they are freshmen under MIT's 
"pass/fail" requirement, or 3) they are juniors 
or seniors using one of their two MIT electives 
for pass/fail. Under Wellesley's creditinon-
credit system, credit is awarded for C-level 
work or above. 

Students may take Wellesley courses to meet 
a variety of MIT distribution and concentration 
requirements. There are, however, some re-
strictions and special procedures, which are 
described below. 

Students generally cannot substitute Wellesley 
courses for MIT Science Core courses (Chem-
istry, Biology, Physics, and Calculus) or 
Laboratory Requirement courses. They may 
take Wellesley courses to satisfy Science Dis-
tribution Requirements, but need the approval 
of the Committee on Curricula. 

To meet the Distribution portion of the MIT 
Humanities, Arts, and Social Sciences Re-
quirement, students may take the Wellesley 
courses listed under the various fields in the 
HASS Distribution section in this chapter. 
Wellesley courses may be designated as part 
of the Concentration in the Humanities, Arts, 
and Social Sciences at the discretion of the 
designated advisor in that Field of Concentra-
tion. Students may use Wellesley courses as 
unrestricted electives toward fulfilling the Hu-
manities, Arts, and Social Sciences Require-
ment, but they must petition to do so. Petitions 
may be obtained from the Exchange Office at 
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Undergraduate 
Registration and 
Academic Performance 

MIT or from Ruth Spear in the Humanities Un-
dergraduate Office, 14N-410, (617) 253-4443 
(who can also answer questions pertaining to 
the Humanities, Arts, and Social Sciences Re-
quirement). 

Wellesley subjects may be used to fulfill de-
partmental requirements with the permission 
of a faculty advisor. 

Most examinations at Wellesley are offered on 
a calf-scheduled basis. Wellesley's academic 
calendar differs from MIT's. Students are re-
sponsible for meeting Wellesley's end-of-term 
deadlines. Students may obtain information on 
end-of-term procedures from the Exchange 
Office at MIT. 

Students unable to complete their work due to 
grave emergency or illness should contact the 
Exchange Coordinator at Wellesley within 24 
hours of the deadline to get further 
instructions. 

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. 

The following lists the areas of study at 
Wellesley: 

Anthropclogy 
	

History 
Art 
	

Italian 
Astronomy 
	

Mathematics 
Biological Sciences 
	

Music 
Black Studies 
	

Philosophy 
Chemistry 
	

Physics 
Chinese 
	

Political Science 
Classical Civilization 
	

Psychology 
Computer Science 
	

Religion 
Economics 
	

Russian 
Education 
	

Sociology 
English 
	

Spanish 
French 
	

Theatre Studies 
Geology 
	

Women's Studies 
German 
Greek and Latin 

Complete details on registration procedures 
and programs, as well as copies of the 
Wellesley Bulletin and class schedules, are 
available in the Exchange Office at MIT in 
Room 7-108, (617) 253-1668. The Exchange 
Office at Wellesley is located in Room 339B, 
Green Hall, 235-0320 x2321 (through the MIT 
tie line: 187-2321). 

Complete information on registration proce-
dures may be found in the "MIT Registration 
Material" packei which is available to students 
in December and May in the Building 10 
Lobby. Additional details may be found in the 
Guide for Undergraduates and Faculty Advi-
sors and the Graduate School Manual. 

Definition of Student Status 

Once admitted (or readmitted) to MIT, a per-
son becomes an MIT student at the start of 
the term for which he or she was admitted. 
Student status is reta'ned until graduation, i
less the the student ‘..;thdraws or 	-equired tr  
withdraw or fails to complete registration in a 
given term. For the fall and spring terms, com-
pletion of the five steps listed below is neces-
sary for continuing student status during that 
term: 1) registration material ir. -3ued by the 
Registrar has been completed and returned, 
2) financial registration material issued by the 
Bursar has been completed and returned, 
3) all Institute charges have been paid when 
due, or satisfactory alternative arrangements 
have been made with the Bursar, 4) the fac-
ulty advisor or registration officer has signed 
the student's registration form and this form 
has been received by the Registrar's Office, 
and 5) an ID validation sticker has been 
picked up. 

Registration Procedures 

All subjects to be taken during the current 
term, including thesis, cross-registration with 
Wellesley or Harvard, and ROTC, should be 
listed on the Registration Form. A third- or 
fourth-year undergraduate student who wants 
to take an elective subject Pass:Fail using the 
Junior-Senior Pass/Fail option should be sure 
to indicate 13/F beside the subject on the Reg-
istration Form. The faculty advisor and student 
should be sure that the subject to be desig-
nated Pass/Fail is not being used to fulfill 
either a department or an Institute require-
ment, and that the student does not take more 
than a total of two subjects under this option 
during his or her junior and senior year. The 
units for independent study and thesis sub-
jects should be indicated. The units for thesis 
are listed as laboratory units. 

Correction Cards signed by the student's fac-
ulty advisor for undergraduates and registra-
tion officer for graduate students should be 
used for all changes in registration after Reg-
istration Day. The specific deadlines for such 
changes are listed in the Academic Calendar 
in this catalogue The instructor's signature is 
also required if a subject is added after the 

first waek of the term. All Correction Cards 
should be hand delivered by the student to 
the Registrar's Office, Room E19-335, or to 
the Undergraduate Academic Support Office, 
Room 7-104. 

The Registrar's Office sends out a "Status of 
Registration Form" to every student during the 
fourth week of the term. Additional Status 
Forms are sent out at three-week intervals to 
every student for whom the Registrar has re-
ceived a Correction Card since the previous 
set of Status Forms was issued. On these 
forms will be listed the student's program as it 
stands in the Registrar's Office. This will con-
firm the student's registration and point out 
any discrepancies. If the Registrar's Office has 
received no change in the student's record, 
then no further Status Forms are generated 
after the fourth week of the term. 

The Institute holds each student fully responsi-
ble for checking the accuracy of his or her ini-
tial Registration Form and any subsequent 
Correction Cards submitted to the Registrar's 
Office, for ensuring that the Registrar is pro-
vided with a correct current mailing address, 
and tor carefully reviewing each Status of 
Registration Form generated by the Registrar 
to make sure that it accurately reflects his or 
her registration. Steps to eliminate any dis-
crepancies should be taken promptly by the 
student. The student should keep copies of 
the original Registration Form and all subse-
quent Correction Cards and Status of Regis-
tration Forms as evidence of having followed 
these procedures. 

If an undergraduate wishes to add or drop a 
subject or to make or change a Pass/Fail des-
ignation after the deadline dates, the student 
must petition the Committee on Academic 
Performance (CAP). Such petitions are not 
automatically approved. 

An undergraduate student who wishes to with-
draw during a term or arrange for a leave of 
absence must see a dean in the Student As-
sistance Services Section of the Dean's Of-
fice, Room 5-106, 

Credits 

The credit hours (units) for each subject indi-
cate the number of hours spent each week in 
class and laboratory, plus the estimated time 
which the average student spends each week 
in outside preparation. for one regular term. 
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Each subject is listed with three credit num-
bers, showing in sequence the units allotted 
to: class; laboratory, design, or fieldwork; and 
preparation. Each unit represents 14 hours of 
work per term. The total unit credit for a sub-
ject is obtained by adding together all the units 
shown. The typical undergraduate student 
load, bssed on a four-year program, is 45 to 
54 units per term. However, if approved by his 
or her faculty advisor, a student may follow a 
program leading to an S.B. degree in either 
more or less than eight terms. 

Credit Limit for Freshmen 

A freshman may register and receive credit for 
a maximum of 60 credit units in the fall term 
and 63 credit units in the spring term. Credit 
earned for passing an Advanced Standing Ex-
amination will be counted toward this credit 
limit unless such an exam is taken either in 
the September or February examination pe-
riod. In view of the requirement that ROTC 
students take one ROTC subject each term, 
all AS-, MS-, and NS-numbered subjects are 
excluded from this credit limit. Petitions for in-
dividual exceptions should be submitted to the 
Committee on Academic Performance. How-
ever, the Committee enforces the credit limit 
rigidly and only allows exceptions on purely 
technical grounds. 

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 un-
dergraduate experience. An MIT degree repre-
sents not only a specified number of credit 
units and a collection of subjects, but an inten-
sity and continuity of involvement in an aca-
demic enterprise and an immersion in the 
culture of MIT as well. In general, therefore, 
MIT is not an appropriate place for pursuing 
an undergraduate education on an extended, 
part-time basis. 

Requests from students for light-load registra-
tion status are handled under the following 
policy. Once enrolled as a regular student, an 
undergraduate may not lapse to a light load of 
subjects (register for fewer than 32 units) for 
more than a total of two terms without petition-
ing the Committee on Academic Performance. 
The CAP allows use of the light load beyond a 
second term only for very special circum-
stances. Arr&ngements to take a reduced load 
of subjects should be initiated prior to the be-
ginning of the term. The procedure to be fol-
lowed in this regard is described in the Guide 
for Undergraduates and Faculty Act 

Junior/Senior Pass/Fall Option 

A student may opt to take a total of two sub-
jects on a pass/fail basis during his or her jun-
ior and senior years. This option is intended to 
provide students an opportunity to broaden 
their education by taking subjects which may 
not be in their area of expertise without con-
cern for its affect on their academic record. It 
is therefore expected that this option will be 
designated at the time the student initially reg-
isters for the subject, but the deadline for this 
decision is Add Date. Such subjects may not 
be used to fulfill either an Institute or a depart-
ment requirement. 

Advanced Standing Examinations 

To qualify for an Advanced Standing Examina-
tion, a student must never have been regis-
tered for or attended class in the subject 
concerned. A freshman who takes such an 
exam shall receive the grade of P for passing 
performance, but no record will be kept of fail-
ing performance. For all other students, a 
grade ranging from A to F as usual will be re-
corded on the transcript. Any passing grade 
entitles a student to full credit for the subject. 
For freshmen, such credit will count toward 
the 60- or 63-unit credit limit unless the exam 
is taken either in the September or February 
examination period (see Credit Limit for 
Freshmen). 

Program for Two Bachelor's Degrees 

A student may work for two Bachelor's de-
grees to be received separately or concur-
rently. He or she must submit to the Registrar 
a petition which indicates the desire to work 
for two degrees and which has been approved 
by faculty advisors in each of the two depart-
ments concerned at least two full terms before 
the student would normally receive the second 
of the two S.B. degrees. The requirements of 
each department must be satisfied and the 
combined program must contain at least 450 
units. Both faculty advisors should take re-
sponsibility for examining the entire program in 
the same way as they would for a candidate 
for a single S.B. degree. Students should con-
sult the Student Financial Aid Office regarding 
any impact this arrangement might have on el-
igibility for MIT or Federal financial aid. 

Information about the Simultaneous Award of 
Two Masters' Degrees and the Simultaneous 
Award of a Bachelor's and Master's Degree 
may be found in Chapter IV of this catalogue. 

Grade Reports and Transcripts 

Grade reports are issued by the Registrar at 
the end of each term and summer session to 
all registered students. Students may order 
transcripts of their academic record at the 
Registrar's Office, Room E19-335, upon pre-
sentation of a receipt from the Cashier's Of-
fice, Room 10-180, at a cost of $2 per copy. 

Final Examinations 

Final examinations are held at the end of each 
term; the schedule is issued about two months 
before the examination period. Each student is 
held responsible for obtaining an examination 
schedule at the Information Center, Room 7-
121; for reporting any conflicts in examinations 
to the Schedules Office, Room E19-338, in the 
Office of the Registrar before the time limit 
given on the examination schedule; and for at-
tending the final examinations required in the 
subjects for which he or she is registered. 

No member of the instructing staff is empow-
ered to grant excuse from a scheduled final 
examination. Absence from any final examina-
tion is equivalent to complete failure except on 
presentation of adequate evidence of sickness 
or other valid reason for the absence. The 
Dean for Student Affairs may permit a student 
whose term work has been satisfactory to take 
the next scheduled examination on the sub-
ject. The instructor may, if the evidence war-
rants, issue a final grade without requiring a 
postponed final examination. 

Minimum Undergraduate Academic 
Standards and Ratings 

It is the responsibility of the Committee on Ac-
ademic Performance (CAP) to see that mini-
mum academic standards proposed by the 
individual departments are consistent through-
out the Institute for undergraduates and con-
form with the rules and regulations approved 
by the faculty. In view of the individual nature 
of student academic performance, it is impos-
sible for the CAP to set forth rigid standards of 
academic performance to be used throughout 
the Institute. The Institute generally expects 
undergraduate students to complete the re-
quirements for a single S.B. degree in four 
years; this establishes a normal load of sub-
jects at approximately 45 units of credit per 
term, Normally, however, the CAP accepts a 
minimum academic record reflecting the satis-
factory completion of 36 units of credit with a 
term rating above 3.0 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 performance is required. 
(The latter would only occur as a result of pre-
viously poor performance.) 
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In cases where the above criteria are not met, 
the CAP considers the academic performance 
of each student on an individual basis. Con-
sideration is given not only to the grades re-
ceived in the various subjects for which the 
student is registered, but also to the total 
number of subject units, the nature of the sub-
jects themselves, and all those factors in the 
student's own personal situation which may 
have affected his or her academic perfor-
mance in a given term. More detailed informa-
tion concerning the procedures followed by the 
CAP at the end of term in reviewing the aca-
demic records of undergraduate students is 
given in the Guide for Undergraduates and 
Faculty Advisors. This booklet is published by 
the CAP approximately every four years. Cop-
ies are mailed to all sophomores and under-
graduate faculty advisors by the Committee at 
the time of publication, and additional copies 
may be obtained from the CAP Office, Room 
7-103, 253-4164. 

Grades 

The grades to be used for students who satis-
factorily complete the work of a subject by the 
end of the term are. 

A 
Exceptionally good performance, demonstrat-
ing a superior understanding of the subject 
matter, a foundation of extensive knowledge, 
and a skillful use of concepts and or materials. 

Good performance, demonstrating capacity to 
use the appropriate concepts, a good under-
standing of the subject matter. and an ability 
to handle the problems and materials encoun-
tered in the subject. 

Adequate performance, demonstrating an ade-
quate understanding of the subject matter, an 
ability to handle relatively simple problems, 
and adequate preparation for moving on to 
more advanced work in the field. 

Minimally acceptable performance, demon-
strating at least partial familiarity Nith the sub-
ject matter and some capacity to deal with 
relatively simple problems, but also demon-
strating deficiencies serious enough to make it 
inadvisable to proceed further in the field with-
out additional work. [Note: Some departments 
may consider D-level work in certain prerequi-
site subjects within the departmental program 
to be inadequate preparation, and may ask 
students to do additional work, which could in-
clude retaking the prerequisite.] 

When the use of the single passing grade P is 
authorized, it may reflect performance at any 
of the levels, A, B, C, D. 

The following notations are used by the Regis-
liar for satisfactory completion of work in the 
circumstances indicated: 
S, notation for credit awarded for work done 
elsewhere. 
SA, notation for satisfactorily completed doc-
toral thesis. Doctoral theses are not graded. 

The grades and notations to be used for sub-
jects not passed or not completed are: 

F, failed. This grade also signifies that the 
student must repeat the subject to receive 
credit. 

0, absent. This grade indicates that the stu-
dent was progressing satisfactorily during the 
term but was absent from the final examina-
tion or absent during the last two weeks of the 
term, or both. An 0 grade carries no credit for 
the subject. Unsatisfactory performance be-
cause of absence throughout the term should 
be recorded as F. 

OX, absence satisfactorily explained to and 
excused by the Dean for Student Affairs in the 
case of an undergraduate student or by the 
Dean of the Graduate School 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 receive a credit-carrying 
grade. This may be done with or without the 
instructor requiring a postponed final examina-
tion or other additional evaluation procedure. 

OR, a notation to be used only on the stu-
dent's internal record for a subject dropped 
after the fifth week of the regular term. 

I, incomplete. The grade of I is to be used 
only for subjects for which a minor portion of 
the work required has not been completed and 
when a passing grade is expected when the 
work is completed. A typical example of a "mi-
nor portion of the work required" might be a 
paper or a laboratory report. If the work is not 
completed before the end of the fifth week of 
the succeeding term of the regular academic 
year, explicit approval of the faculty member in 
charge is required to extend this deadline. If 
the instructor does grant such an extension, 
the outstanding work must be submitted to the 
instructor by the last day of classes of the 
same semester. If the work is not completed 
before the end of the succeeding term of the 
regular academic year (with the exception 
noted below) the student must register for and 
repeat the subject in order to receive credit. 

Under these circumstances, the grade of I will 
remain on the record and will not automati-
cally be converted to any other grade. 
However, the instructor may choose to change 
the grade if a commitment made by the stu-
dent is not fulfilled. The only alternative to this 
procedure is for the student to petition the 
CAP or the CGSP for an extension to the end-
of-term deadline. Such a petition wilt only be 
approved in the case of extenuating circum-
stances, When completion of the subject re-
quires facilities which are normally but not 
continuously available, this must be indicated 
on the form reporting the I grade and the work 
must be completed in the earliest term in 
which the facilities are available. Under these 
circumstances, an undergraduate student 
must submit a petition to the CAP and a grad-
uate student must submit a petition to the 
CGSP. When an Incomplete is completed 
within the time allowed, the final grade will be 
recorded on the student's permanent transcript 
beside the Incomplete. 

J, a notation assigned for work such as 
thesis, UROP, or "At Plant" registration (in-
ternship or industrial practice), which has pro-
gressed satisfactorily, but has not been 
completed. Grade given upon completion of 
the work in a later term also covers this term. 
Faculty members and instructors must obtain 
approval from the Committee on Curricula to 
Use the grade of J in subjects other than 
those mentioned above. 

U, a notation for thesis work which has not 
been completed and in which progress has 
been unsatisfactory. Grade given upon com-
pletion of the work in a later term also covers 
this term. Unless a student's progress im-
proves 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 Curri-
cula for undergraduate subjects or the Com-
mittee on Graduate School Policy for graduate 
subjects. This notation is recorded only on the 
student's internal record. A permanent grade 
must be assigned when the subject is finished. 
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General Institute 
Requirements 

Science Requirement 

To be recommended for the degree of Bache-
lor of Science, students must have attended 
the Institute not less than one academic year, 
which ordinarily must be the year of gradua-
tion. Students must have completed satisfac-
torily programs of study approved in 
accordance with the rules and regulations of 
the faculty, including General Institute Re-
quirements and the Departmental Program of 
the Course in which the degree is to be 
awarded. A student must petition the Commit-
tee on Curricula for any substitutions in the 
General Institute Requirements. Departures 
from the Departmental Programs are permitted 
with the consent of the faculty advisor. The 
Departmental Program and the total number of 
units required are shown for most Courses in 
the Departmental Degree Programs chapter of 
this catalogue. 

To be recommended for the degree of Bache-
lor of Science, students must have satisfac-
torily completed the General Institute Require-
ments and Departme tal Program require-
ments as follows (plus the Physical Education 
Requirement): 

General Institute Requirements 
	

Total Units 

Science Requirement 
	

60 
Chemistry Biology (12 units) 
13.091 or 5 11 or 5.60 or 7 01) 

Physics (24 units) 
18.01 or 8.012 or 8.013J and 8.02 or 
8.021 or 8.022 or 8.023J) 

Calculus 124 units) 
(18.001 or 18.01 or 18.011 or 18.012 and 
18 002 or 18.02 or 18.021 or 18022) 

Humanities, Arts, and Social 
Sciences Requirement 
Eight subjects totaling at least 

	
72 

Writing Requirement 
Satisfied in two stages as 
specified on the next page 

Science Distribution Requirement 
	

36 1  

Laboratory Requirement 
	

12' 

Departmental Program and Unrestricted Electives 
As specified for each Course a 
minimum of 	 160,  

Total units required for the S.B Degree, at least 	360' 

Each department may specify some of the Science 
Distribution and Laboratory subjects 
2 
Departments may require up to 205 units (leading to a total of 
385 units) for graduation. Departmental Programs include at 
least 36 units of electives, usually more 
3 
This total does not include ROTC subjects if elected 

MIT expects its graduates to have an under-
standing and appreciation of the basic con-
cepts and methods of the physical sciences. 
These concepts and methods are needed in 
most degree programs at the Institute. More 
importantly, they are an essential part of the 
background that MIT graduates bring to their 
roles as professionals and as broadly edu-
cated citizens in a world deeply influence6 by 
science and technology. 

To provide this understanding, the Institute of-
fers a variety of programs by which the stu-
dent can fulfill the science, laboratory, and 
science distribution requirements. These pro-
grams introduce the student to three basic 
elements of the scientific method: experimen-
tal foundations and techniques, mathematical 
analysis, and conceptual models for experi-
mental facts. Important experimental, as well 
as conceptual, aspects are introduced by the 
chemistry/biology requirement and by the lab-
oratory 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 in the science distribution 
requirements. 

In addition to a rigorous introducti)n to the sci-
ences, these requirements are intended to 
stimulate and challenge each student to re-
view critically his or her knowledge and to ex-
plore alternative conceptual and mathematical 
formulations which may provide better expla-
nations of natural phenomena or may lead to 
better applications of technology. 

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

Chemistry/Biology Requirement 

The requirement can be satisfied in four differ-
ent ways. The alternatives are 3.091 Introduc-
tion to Solid State Chemistry; 5.11 Principles 
of Chemical Science; 5.60 Chemical Thermo-
dynamics; and 7.01 General Biology. 3.091 is 
designed for students who are particularly in-
terested in the chemistry of the solid state. 
5.11 presents an introduction to chemistry with 
an emphasis on basic principles and their ap-
plications. 5.60 is provided as an option for 
students who have the equivalent of 18.01 
Calculus, are taking 18.02 Calculus concur-
rently, and have a foundation in chemistry 
upon which a more specialized study of chem-
ical equilibrium can be based. Subject 7.01 is 
an introduction to biology that can be taken in 
the spring semester by freshmen who have 
taken 5.11 in the fall. 



Undergraduate Education at MIT 
	

48 

Writing Requirement 

Physics Requirement 

The Institute require i nt in physics may be 
satisfied through a variety of combinations of 
first- and second-term physics subjects. The 
sequence 8.01-8.02 is the "standard" combi-
nation. A majority of students find this se-
quence suited to their needs. 8.012-8.022 
covers essentially the same subject matter as 
8.01-8.02, but is more advanced mathemati-
cally; calculus is used freely from the begin-
ning of the term. 8.013J-8.023J is at about the 
same level of difficulty as 8.01-8.02, but with 
particular emphasis on topics relevant to biol-
ogy, biophysics, and biomodical research and 
engineering; it would be appropriately followed 
by 8.02. 

The student is not obliged to follow through 
the whole of any of the above sequences as a 
package, should some other choice become 
more suitable. There are many possibilities for 
switching from a first-term subject in one se-
quence to a second-term subject in another. In 
particular, there is a single second-term sub-
ject, 8.021, suitable for students who (whether 
or not they plan to take further physics) wish 
to study a broader range of topics than is 
available in 8.02 or 8.022. 

Calculus Requirement 

The Department of Mathematics offers several 
basic calculus sequences. The standard se-
quences are: 18.001-18.002, 18.01-18.02, and 
18.011-18.021. All three sequences aim at 
presenting calculus as it will actually be used 
in science and engineering. The subjects differ 
in several respects: 11 content and intensity 
(see subject descriptions for details): 
2) textbook (18.001-18.002 uses Calculus .  An 
Introduction to Applied Mathematics by Pro-
fessors Greenspan and Benney — the other 
two use Calculus and Analytic Geometry by 
Thomas and Finney); 3) structure (homework 
and testing practices vary); 4) teachers 
(18.001-18.002 is taught by the Applied Math-
ematics group while the others are taught by 
the rest of the Mathematics Department); and 
5) prerequisites (18.011 assumes a year of 
high-school calculus: 18.001 also assumes 
some calculus). 

A fourth sequence, 18.012-18.022 Calculus 
with Theory, assumes an extensive prior back-
ground in calculus, and emphasizes proofs. 

Students with advanced placement or ad-
vanced standing credit for 18.01 will lose it 
upon taking 18.001 or 18.01. However, for 
students taking 18.011 or 18.012, it will be re-
placed by six units of elective credit. 

The primary objectives of this General Institute 
Requirement are: to ensure minimum stan-
dards of writing proficiency for all undergradu-
ates, with special emphasis on writing in 
students' professional fields, and to see that 
clear, effective writing is valued and fostered 
throughout the curriculum as an important part 
of an MIT education. 

The basic features of the Requirement are 
early evaluation, a variety of modes of com-
pleting the Requirement, and Institute-wide in-
volvement. The Requirement is to be satisfied 
in two phases: Phase One is concerned with 
basic expository writing competence that 
should be expected of any educated person. 
The options for satisfying this stage are: 

a) achieving, prior to entry, a score of 750 
or above on the College Board Achieve-
ment Test in English Composition with 
Essay. 

b) passing the Freshman Essay Evaluation 
during Residence/Orientation Week. For 
certain designated students an optional 
English as a Second Language (ESL) 
version is available. 

c) receiving a grade of pass in any one of 
the following expository writing subjects: 
21.334 Expository Writing II for Under-
graduates: English as a Second Lan-
guage, or 21.730 Expository Writing, 
21.731 Writing and Experience, 21.732 
Introduction to Technical Communica-
tion, or any equivalent subject in Project 
Interphase, the Experimental Study 
Group, or Concourse. 

d) submitting a five-page paper of exposi- 
tory prose written for any MIT subject 
and judged satisfactory by the professor 
of the subject and by faculty evaluators 
for the Requirement. Papers for any 
given semester will be accepted until 
the end of the fifth week of the following 
term. 

Students normally complete this stage by the 
end of the freshman year.  

Phase Two is designed to engage upperclass 
students in the more specialized forms of writ-
ing that are necessary within their professional 
disciplines. These encounters, which go be-
yond the writing experiences provided by the 
Humanities, Arts, and Social Sciences Re-
quirement, occur over an extended period in 
the middle years of students' undergraduate 
careers. Phase Two should be satisfied by the 
end of the junior year. 

Options for completing this phase are: 

a) receiving a grade of B or better for the 
quality of writing in a cooperative sub-
ject within the general area of a stu-
dent's professional field. Many 
engineering subjects (especially in labo-
ratory and design) include instruction by 
Writing Program faculty. Such coopera-
tive arrangements provide opportunities 
for satisfying Phase Two. 

This phase can also be satisfied by re-
ceiving a B or better in any one of the 
following advanced subjects in scientific 
and engineering writing: 21.337 Work-
shop in Writing for Science and Engi-
neering: English as a Second 
Language, 21.338 Workshop in Writing 
for the Social Sciences and Architec-
ture: English as a Second Language, 
or 21.780 Science and Engineering 
Writing. 

b) submitting a 10-page paper of exposi-
tory prose from any MIT subject or 
UROP activity within the general area of 
a student's professional field which is 
judged satisfactory by the professor or 
supervisor and by faculty evaluators for 
the Requirement. 

Students submitting papers must first pick up 
a cover sheet from the office of the Committee 
on the Writing Requirement (Room 3-231) for 
the subject instructor to sign. Instructors are 
encouraged to use the cover sheet to com-
ment on the student's writing before signing 
the sheet and gIving it to the student. The stu-
dent then returns the paper and the cover 
sheet to the Committee office. 

The Committee on the Writing Requirement 
has published a brochure on the Requirement 
and resources which may be used to satisfy it. 
Copies of this brochure and other material are 
available from Bonnie Walters, Coordinator of 
the Committee on the Writing Requirement, 
Room 3-231, (617) 253-3039. 
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Humanities, Arts, and Social 
Sciences Requirement 

MIT provides a substantial and varied program 
in the humanities, arts, and social sciences 
which forms an essential part of the education 
of every undergraduate. Through this program, 
students can deepen their knowledge in a va-
riety of cultural and disciplinary areas and can 
develop sensibilities and skills vital to an ef-
fective and satisfying life as an individual, a 
professional, and a member of society. 

More specifically, the objehtives of the pro-
gram are to develop: 1) skill in communica-
tion, both oral and written; 2) knowledge of 
human cultures, past and present, and of the 
ways in which they have influenced one an-
other; 3) awareness of concepts, ideas, and 
systems of thought that underlie human activi-
ties; 4) understanding of the social, political, 
economi(;. and legal framework of our society; 
and 5) sensitivity to modes of communication 
and self-expression in the arts. Work in these 
areas will, where appropriate, display a special 
concern with the relation of science and tech-
nology to society. 

The student's program in the humanities, arts, 
and social sciences is based on the following 
Institute Requirement: 

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, normally 
at the rate of one subject each term. Each 
field offers a mixture of nine- and 12-unit sub-
jects. 

2 
Distribution. At least three of the eight sub-
jects must be chosen from a specially desig-
nated list of humanities distribution subjects. 
The three subjects are to be selected from 
three separate fields from the following list and 
may be taken at any stage of the student's 
undergraduate career. 

3 
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 sub-
jects. An inuividual's program of concentration 
is arranged in consultation with a designated 
advisor in the field. A distribution subject in a 
given field may be counted also as one of the 
required concentration subjects in the same 
field with the permission of the concentration 
advisor. In individual cases a special interdis-
ciplinary program of concentration may be ar-
ranged with the approval of an advisor 
designated by the Dean of Humanities and 
Social Science, This approval must be ob-
tained ahead of time, before the desired com-
bination of subjects has been completed. 

The following fields of concentration cur-
rently are offered: 

American Studies 
Ancient and Medieval Studies 
Anthropology and Archaeology 
Drama 
Economics 
Film and Media Studies 
Foreign Languages and Literatures 
History 
History of Art and Architecture 
Labor in Industrial Society 
Latin American Studies 
Linguistics 
Literature 
Music 
Philosophy 
Political Science 
Psychology 
Russian Studies 
Science, Technology, and Society 
Technology, Culture, and Development 
Traditions and Texts 
Urban Studies 
Visual Arts and Design 
Women's Studies 
Writing 

Students interested in exploring or registering 
for a field of concentration should speak with 
an advisor designated by that field. Descrip-
tions of the offerings of each field and a list of 
advisors may be obtained at the appropriate 
department headquarters or at the Humanities 
Undergraduate Office. 

HASS information 

For detailed information on distribution sub-
jects or on the concentration requirements in 
any field, and for assistance with any aspect 
of the Humanities, Arts, and Social Sciences 
Requirement, students should visit the HASS 
Information Center, Room 14N-409, (617) 
253-4441. 

Distribution Subjects 

Humanities distribution subjects are humanis-
tic in orientation, of broad general interest, 
with a subject matter clearly drawn from one 
or more of the disciplines in the Humanities, 
Arts, or Social Sciences. Such subjects meet 
in sections small enough to allow discussions 
in which every student can participate, and — 
except for some art subjects — they call for a 
substantial amount of writing. The character of 
such subjects varies from field to field, and 
each field has established criteria for the se-
lection of Humanities distribution subjects. 
These criteria have been published, along with 
a guide to Humanities distribution subjects, by 
the Humanities, Arts, and Social Sciences In-
formation Center. 

Almost all of these subjects are without pre-
requisites 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 be-
gin satisfying the Institute Requirement and to 
sample the offerings of different fields. 

Students are free to take more than the nec-
essary 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, may be 
accepted as part of a program of concentra-
tion. Note, however, that in no case may more 
than one subject in a given field be counted 
toward both distribution and concentration. 
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The following is the list of subjects offered for 
humanities distribution credit: 

History Literature A' 
(Read in English) 

21.350 The Ancient World I: 
American Studies Near East and Greece 21.001 Foundations of Western 

21.351 The Ancient World II: Rome Literature: Homer to Dante 
21.103J Literature, Ideology, and 21.352 The Middle Ages I 21.002 Classics of European 

National Experience in 21.353 The Middle Ages II Literature 
the US [STS 601J] 21.356 History of the Western 21.003 Introduction to Fiction 

World I: 1500-1815 21.004 Major Poets 
Anthropology and 21.357 History of the Western 21.005 World Drama 
Archaeology World II: 1815-1970 21.006 Introduction to American 

21.369 Marx, Darwin, and Freud Literature 
21.50 Introduction to 21.376 Imperial and Revolutionary 21.009 Shakespeare 

Anthropology Russia: Culture and Politics 21.010 Literature and Film 
21.501 Crossing Cultural 21.377 The Soviet Union: 21.021 Comedy 

Boundaries A Communist Society in 21.022 Tragedy 
21.502 Controversies and Historical Perspective 21.079 Modern Russian Literature 

Core Ideas in Anthropology 21.383 Revolution in the 20th Century and Its Historical 
21.503 Paths to Civilization 21.390 American History to 1865 Structure 
21.505 Anthropology and 21.391 American History Since 1865 21.101 The American Novel 

Technology 21.409 American Ideas and Culture: 21.296 Introduction to European and 
21.513 Religious Movements and From the Puritans to the Latin American Fiction 

Social Change Civil War 21.297J Sex Roles in Fiction: Europe 
21.542 Culture and the Visual 21.410 American Ideas and Culture: and Latin America [SP 432J) 

Arts From the Civil War to WWI 21.298J The Don Juan Legend [SP 433J] 
21.581J The Family in Contemporary 

Society [SP 456J] 
21.411 American Ideas and Culture, 

1920-1980 
21.300J Courtship Themes in Romance 

Literature [SP 434J] 
21.584 Agrarian Society 21.435 The American Psyche 21.303 Twentieth-Century French 

21.450 The History of Africa Literature 
Economics 21.451J The History of 20th-Century 

Africa: Nationalism and Nation- 
21.305 Slavic Civilization: Magic, 

Vampires, and Witches 
14.71 Topics In Economic History Building [17.551J1 21.310 Masterpieces of the 

21.460 East Asian History: China Hispanic Tradition 
Film and Media Studies 21.461 East Asian History: Japan 21.315 Russian Short Story and the 

21.480 The Middle East From the 19th Century 
17.707 Mass Communication and Rise of Islam to World War 21.316 The Roots of Russian 

American Culture 21.481 The Middle East in the Literature 
21.031 The Film Experience 20th Century Wellesley Italian 211: Dante 

Foreign Languages History of Art and 
Architecture 

21.203 French III 
21.204 French IV 4.601 Topical Studies in the History 
21.233 German III and Theory of Art 
21.234 German IV 4.605 Introduction to the History 
21.256 Classical Greek II and Theory of Architecture 
21.263 Russian III 4.635 Late Gothic and Early Renaissance 
21.264 Russian IV Architecture 
21.277 Spanish III 4.642 Modern Art from 
21.278 Spanish IV Impressionism to 
21.282 Spanish for Bilingual Cubism 

Students 4.651 Modern Art from Cubism 
to the Present 

Labor In industrial 
Society 

14.63 Labor in Industrial 
Society 

Linguistics 

24.900J The Study of Language Students may choose only one Distribution subject in 
[21.321J] Literature, either from list A or B 
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Literature 131  2  
(Read in the Foreign Language) 

	

21.209 	French Civilization I 

	

21.210 	French Civilization II 

	

21.211 	Introduction to French 
Literature 

	

21,218 	Introduction to the French 
Short Story 

	

21.225 	Representations of Love 
in French Literature 

21.227J Women Writers in French-Speaking 
Cultures [SP 446J] 

	

21.239 	Introduction to 
German Literature 

21.240 Epochs of German Culture 

	

21.241 	German Romanticism: 
Fantasy vs Reality 

	

21.242 	German Short Fiction 
21.247 German Culture and 

Society: 1789-1914 

	

21.249 	Introduction to German 
Poetry 

	

21.250 	Introduction to German Drama 

	

21.268 	Russian Culture and Civilization 

	

21.270 	Pushkin and His 
Successors 

	

21.284 	An Introduction to Latin 
American Culture 

	

21.285 	Introduction to Spanish 
Culture 

	

21.286 	Latin American Literature 
1492-1898: Creation 
of a Continent 

	

21.287 	Twentieth-Century Latin 
American Literature: 
The Alchemist's Laboratory 

	

21.290 	Literature and Social 
Conflict: Perspectives on 
Modern Spain 

Music 

	

21.60 
	

Listening to Music 

	

21.621 
	

Western Music to 1750 
21.622 Western Music after 1750 

	

21.625 
	

Vivaldi, Bach, and Handel 

	

21.631 
	

Symphonic Music 
21.635 American Music 
21.636 Jazz 

	

21.637 
	

Traditional Music in America 

Students may choose only one Distribution subject in 
Literature, Oiler from list A or B 
2 
Students who have taken any third- or fourth-level foreign 
language subject as a Distribution subject may not take a 
subject from Literature B to satisfy the Distribution 
Requirement unless it is in a different foreign language 

Philosophy 

	

24.00 	Introduction to the Problems 
of Philosophy 

	

24.01 	Contemporary Moral Issues 

	

24.02 	The Meaning of Life 

	

24.03 	Logic, Language, and Values 

	

24.04 	Moral and Legal Responsibility 

	

24.05J 	Nature of Scientific 
Knowledge [STS 205J] 

	

24.07 	Classics in the History 
of Philosophy 

	

24.08 	The Human Mind 

	

24.09J 	Classics in Political Philosophy 
(17.113J1 

Political Science 

17.103 Socialism 

	

17.107 	Introduction to Political 
Theory: Individual and 
Community 

	

17.111 	Political Sociology 
17.201J Politics and Public 

Policy (11.007J] 

	

17.241 	Introduction to the American 
Political Process 

17.243 American Politics and 
Social Change 

	

17.401 	Just Wars, Total Wars, 
and Nuclear Wars 

17.403 American Foreign Policy 
in a Changing World 

	

17.501 	The Quest for Equality 
and Development in Third 
World Countries 

	

17.543 	Political Change in Latin America 

	

17.549 	Political and Economic 
Development of Tropical 
Africa 

	

17.585 	Religion, Politics, and 
Social Change 

Religious Studies 

Wellesley Religion 107: 
Crises of Belief in 
Modern Religion 

Wellesley Religion 108: 
Introduction to Asian 
Religions 

Wellesley Religion 252: 
Islamic Tradition  

Sociology 

Wellesley Sociology 102: 
The Sociological Perspective 

Science, Technology, and 
Society 

STS 	Science, Technology, and 
100 	Social Change 
STS 	The Scientific Revolution 
200 
STS 	History of 19th- and 20th- 
201 	Century Science 
STS 	American Science Since the 
210 	1930s 
STS 	History of Technology in 
300 	America 1:1787-1876 
STS 	History of Technology in 
301 	America II: 1876-The Present 
STS 	Arms, Power, and the 
320 	Engineer 
STS 	Military Enterprise and 
321 	Technological Change: 

Historical Perspectives on the 
American Experience 

STS 	The Automobile: Mass 
501 	Production and Mass 

Consumption 
STS 	The Profession of 
502 	Engineering 
STS 	Capitalism and Its Critics 
511 
STS 	Technological Society and 
600 	Its Critics 
STS 	Perspectives on Technology 
602 

Traditions and Texts 

21 708 The Bible 
21.709 The Greeks 
21 710 The East Asian Tradition: 

Past and Present 
21.711 
	

The Islamic Tradition: 
Past and Present 

21.712 The Romans 
21 713 Major Medieval Texts 
21.714 The Renaissance and 

Reformation 
21 715 The Enlightenment 
21 716 Romanticism 
21.717 The Modern Period: 

1900-1970 
21 718 The Americans 
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Science Distribution 
Requirement 

Urban Studies 

11.005 
	

Urban Social Structure 
and Process 

11.013J American Urban History I 
[21.412J] 

11.014J American Urban History It 
[21.413JI 

11.131 
	

The Urban Neighborhood 
11.165 
	

Law and Public Policy 

Visual Arts and Design 

4.802 	Visual Form and Expression 
4.901 	Creative Seeing 

Women's Studies 

SP 401 Introduction to Women's Studies 

Writing 

21.735 Writing and Reading 
the Essay 

21.755 Writing and Reading 
Short Stories 

21.760 Writing and Reading Poems 
21.777 
	

The Scientific Essay 

Interdisciplinary 
Subject 

21.930J Ancient Cosmology [STS 223J] 

Elective Subjects 

The remainder of the eight-subject Require-
ment, above and beyond Distribution and 
Concentration, may be fulfilled by the ap-
proved subjects in the humanities, arts, and 
social sciences. These elective subjects may 
be chosen from among most undergraduate 
subjects offered in the School of Humanities 
and Social Science, a substanti,t, ',Amber 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.) Appropriate 
subjects taken by cross-registration at Harvard 
University or Wellesley College may also 
count toward the Requirement; however, a pe-
tition must be submitted. Graduate Subjects 
(designated "G") may be used to satisfy the 
Requirement only by petition, which must in-
clude the instructor's signature. 

The Science Distribution Requirement of 36 
units is met by taking subjects designed for 
this purpose. Available subjects are listed be-
low. To fulfill the requirement, students must 
study subjects totaling 36 units of which no 
more than 12 units may be taken in subjects 
offered by a student's own department. Sub-
jects designated "J" which are cooperatively 
taught by faculty members in the student's 
own department also fall under the 12-unit de-
partmental limitation. If 3.091, 5.11, 5.60, or 
7.01 is used to satisfy the General Institute 
Requirement in Chemistry/ Biology, then it 
cannot be used for the Science Distribution 
Requirement. The combination of subjects 
chosen must be approved by the student's 
Faculty Advisor. Science Distribution Subjects 
normally are taken in the second year, but 
students who have the proper prerequisites 
may begin taking them in the first year. 

Through Science Distribution Subjects the stu-
dent can broaden and deepen the educational 
foundation in basic science begun in the first-
year program. 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 Science Distribution Subjects 
vary among themselves in approach and em-
phasis. Some give a systematic introduction to 
the fundamental concepts and principles of a 
field; others illustrate, through examples, some 
of the attitudes, concerns, and methods that 
are characteristic of professional work in a 
field. 

Most Departmental Programs require 48 units 
in the second year. In many cases, subjects 
required by a department are also on the list 
of Science Distribution or Laboratory Subjects. 
Thus students following a particular Depart-
mental Program may satisfy simultaneously 
part or all of the Science Distribution or Labo-
ratory Requirements. 

Science Distribution 
Subjects 

	

1.00 	Introduction to Computers and 
Engineering Problem Solving 
(3-1-8) 

	

1.04 	Behavior of Physical 
Systems I (3-2-7) 

	

1.12 	Computer Models of Physical and 
Engineering Systems (3-0-9) 

	

1.32 	Introduction to Engineering 
Geology (3-3-6) 

	

1.59J 	Materials of Construction 
(3-0-9) 

	

1.86 	Element Cycles in the 
Environment (2-0-4) 

	

2.01 	Mechanics of Solids (4-0-8) 

	

2.02 	Introduction to System 
Dynamics (4-0-8) 

	

2.101 	Computer Models of Physical and 
Engineering Systems (3-0-9) 

	

2.20 	Fluid Mechanics (4-0-8) 

	

2.40 	Thermodynamics (4-0-8) 

	

2.901J 	Introduction to Polymer 
Science and Engineering 
(3-0-9) 

	

3.00 	Thermodynamics of Materials 
(4-0-8) 

	

3.05 	Computer Models of Physical and 
Engineering Systems (3-0-9) 

	

3.061J 	Introduction to Polymer 
Science and Engineering 
(3-0-9) 

	

3.07 	Introduction to Ceramics 
(3-0-9) 

	

3.091 	'Introduction to Solid-State 
Chemistry (5-0-7) 

	

3.10 	Chemical Physics of Materials 
(3-0-6) 

	

3.11 	Mechanics of Materials I 
(4-0-8) 

	

3.143J 	Materials of Construction 
(3-0-9) 

	

4.30 	Basic Structural Theory 
(3-3-6) 

	

5.11 	'Principles of Chemical 
Science (5-0-7) 

	

5.12 	Organic Chemistry I 
(5-0-7) 

	

5.60 	'Chemical Thermodynamics 
(4-0-8) 

	

5.61 	Physical Chemistry (4-0-8) 

	

6.002 	Circuits and Electronics 
(4-2-9) 

	

6.018 	Statistical Mechanics and 
Thermodynamics (4-0-8) 

	

6.034 	Artificial Intelligence (4-0-8) 

Further information on elective subjects may 
be found in the "Guide to the Humanities, 
Arts, and Social Sciences Requirement," 
available in the Humanities Undergraduate Of-
fice, Room 14N-410. 

    

  

Not acceptable as Science Distribution Subject, if taken to 
fulfill the General Institute Requirement in Chemistry/Biology, 
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Laboratory Requirement 

6.041 	Probabilistic Systems 
Analysis (4-0-8) 

6.071 	Introduction to Electronics 
(4-2-6) 

6.524J 	General Physiology (3-0-9) 
7.01 	'General Biology (4-0-8) 
7.05 	General Biochemistry (5-0-7) 
7.51J 	General Physiology (3-0-9) 
8.03 	Physics III (5-0-7) 
8.04 	Quantum Physics 1(5-0-7) 
8.20 	Introduction to Special 

Relativity (2-0-7) 
8.211 	Introduction to Quantum 

Physics (5-0-7) 
8.243 	Modern Optics (3-0-9) 
8.263 	Physics of Fluids (3-0-9) 
8.282 	Introduction to Astrophysics 

and Astronomy (3-0-9) 
8.291J 	Planetary Science 1(3-0-9) 
8.292J 	Planetary Science 11 (3-0-9) 
8.293J 	Dynamical Astronomy (3-0-9) 
10.10 	Process Synthesis (3-0-6) 
10.11 	Computer Models of Physical and 

Engineering Systems (3-0-9) 
10.13 	Mass and Energy Processing 

(4-0-8) 
10.17 	Air Pollution Fundamentals 

(2-0-4) 
11.015 	Models and the Metropolis 

(3-0-9) 
11.123 	Environmental Quality 

Assessment (3-2-7) 
12.01 	Geological Processes, 

Features, and History (3-4-5) 
12.02 	Chemistry and Physics of 

Minerals and Rocks (3-4-5) 
12.113 	Astronomy: Stars and 

Galaxies (3-0-6) 
12.114 	Astronomy: Solar System 

(3-0-6) 
12.115J Dynamical Astronomy 

(3-0-9) 
12.131J Planetary Science 1)3-0-9) 
12.132J Planetary Science 11 (3-0-9) 
12.21 	Physics of the Ocean 

(3-0-9) 
13.00 	Computer-Aided Hydrostatics and 

Hull Surface Definition 
(3-3-6) 

13.51 	Computer Models of Physical and 
Engineering Systems (3-0-9) 

14.30 	Introduction to Statistical 
Method in Economics (4-0-8) 

15.053 	Introduction to Management 
Science (4-0-8) 

15.852 	Principles of Dynamic 
Systems I (3-0-9) 

16.001 	Unified Engineering 1(5-2-5) 
16.008 Computer Models of Physical and 

Engineering Systems (3-0-9) 

	

18.03 	Differential Equations (4-0-8) 

	

18.05 	Introduction to Probability and 
Statistics (3-0-9) 

	

18.06 	Linear Albegra (3-0-9) 

	

18.063 	Introduction to Algebraic 
Systems (4-0-8) 

	

18.313 	Probability (4-0-8) 
18.440 Probability and Random 

Variables (4-0-8) 

	

18.703 	Modern Algebra (3-0-9) 

	

18.710 	Abstract Linear Algebra 
(3-0-9) 

22.006 Computer Models of Physical and 
Engineering Systems (3-0-9) 

	

22.02 	Introduction to Applied 
Nuclear Physics (3-0-9) 

	

22.03 	Engineering Design of Nuclear 
Power Systems (3-0-9) 

	

22.04 	Radiation Effects and Uses 
(2-1-9) 

The Laboratory Requirement of 12 units may 
be met by enrolling in one or two laboratory 
subjects expressly designed for this purpose. 
The available subjects are listed below. The 
Laboratory Requirement is normally fulfilled in 
the first two years. 

A typical Laboratory subject otters the student 
an opportunity to set up and carry out experi-
ments dealing with phenomena of the natural 
world. Under faculty supervision the student 
plays a substantial role in planning a) the de-
sign of the experiment, b) the selection of the 
measurement technique, and c) the procedure 
to be used for validation of the data. 

Hypotheses are formulated and then tested by 
comparing them with the results of the experi-
ments. The student then compares and dis-
cusses the experimental results in terms of the 
current state of knowledge and prepares prog-
ress and final reports of the work. 

The Laboratory subjects call for a major com-
mitment 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. They are 
designed to stimulate the student's resource-
fulness and ideas. 

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

	

1.102 	Transportation 
Laboratory (0-3-3) 

	

1.105J 	Structural Engineering 
Laboratory (0-3-3) 

	

1.106 	Laboratory Projects in 
Environmental Fluid 
Mechanics (0-3-3) 

	

1.107 	Aquatic Chemistry and Biology 
Laboratory (2-6-4) 

	

1.53 	Constructed Facilities Project 
Laboratory (0-3-3) 

	

2.671 	'Measurement and 
Instrumentation (2-3-4) 

	

2.672 	Project Laboratory (1-3-2) 

	

2.86 	'Manufacturing Processes and 
Systems (3-3-31 

Students talung 2 671 or 286 19 (Anitsl fece ■ ve 6 units of 
laboratory credit 
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Physical Education 
Requirement 

Materials Laboratory (1-6-5) 
Design with Microclimate 
(3-6-3) 
Structural Engineering 
Laboratory (0-3-3) 
Laboratory Chemistry (2-8-2) 
Introductory Chemical 
Experimentation (2-8-2) 
Introductory Electronic 
Laboratory (3-8-1) 
Introductory Digital Systems 
Laboratory (3-7-2) 
Energy and Electromechanical 
Systems Project 
Laboratory (0-10-2) 
Semiconductor Devices 
Project Laboratory (0-12-0) 
Modern Optics Project 
Laboratory (2-8-2) 
Image Transmission Systems 
Project Laboratory (0-12-0) 
Strobe Project Laboratory 
(2-8-2) 
Psychoacoustics Project 
Laboratory (3-4-5) 
Introduction to Experimental 
Biology (2-8-4) 
Physics Project Laboratory I 
(1-6-5) 
Physics Project Laboratory II 
(1-6-5) 
Observational Techniques 
of Optical Astronomy 
(3-4-5) 
Research in Psychology (2-8-2) 
Laboratory in Cognitive 
Science (0-3-6) 
Design with Microclimate 
(3-6-3) 
Laboratory in Research 
Methods (2-5-5) 
Analysis of Geological Materials 
(2-6-4) 
Observational Techniques 
of Optical Astronomy (3-4-5) 
Ocean Engineering 
Laboratory 1(1-5-0) 
Ocean Engineering 
Laboratory 11 (1-5-0) 
Econometrics (3-4-5) 
Managerial Psychology 
Laboratory (2-6-4) 
Experimental Projects II 
(1-7-4) 
Evaluation Research 
Laboratory (3-5-4) 
Laboratory in Applied Biology 
(2-8-4) 
Undergraduate Plasma 
Laboratory (1-8-3) 
Introductory Nuclear 
Measurements Laboratory 
(2-6-4) 

The Institute expects all students to gain in-
struction in physical education activities or 
sports during their first two years at MIT. By 
the end of this period, each student should 
have accumulated the required eight points of 
physical education credit (four courses) and 
should have passed the swimming test or 
taken a beginning swimming class. Credit may 
be gained by participation in the intercollegiate 
program (four points for each sport in season). 
A maximum of four points (two points per 
year) may be gained by physical activities 
within the ROTC programs. 

There are Advanced Credit Examinations 
available for physical education credit in a 
number of different activities, including a phys-
ical fitness test. Two points of credit are 
awarded to students who pass one of these 
proficiency tests. Appointments are made with 
the Director of Physical Education. These ex-
ams must be completed no later man one 
week prior to the last day of classes for that 
year. A maximum of four points may be 
gained through Advanced Credit Examina-
tions. 

Sophomore transfer students must complete 
four of the eight-point physical education re-
quirement. Junior and senior transfer students 
are not subject to the requirement. 

The program consists of both individual and 
team activities with the major emphasis placed 
on the development of skills which can be uti-
lized in later life. A student who elects individ-
ual sports such as golf, tennis, sailing, or 
squash will receive a strong background in the 
fundamentals of the sport. Instruction in phys-
ical education classes often leads to intercolle-
giate or intramural participation. 

Physical education courses are offered in four 
quarters — two quarters for each semester — 
and also during the Independent Activities Pe-
riod. Students register for these courses in the 
du Pont Gymnasium on the day atter the aca-
demic registration and on a specific date half-
way through each semester. 

First Quarter: 
Archery, bicycling, ballet I, II, jazz, exercise for 
body conditioning, partner dance, tap dance, 
touch football, ultimate frisbee, golf, lacrosse, 
pistol, rugby, sailing, scuba, sculling, exercise 
fitness, swimming (beginning), Tai Chi, tennis 
(beginning and intermediate), table tennis, 
weight training, and yoga. 

Second Quarter: 
Badminton, basketball fundamentals, ballet I, 
It, jazz, partner dance, tap dance, diving, fenc-
ing, hockey, judo, pistol, Red Cross advanced 
life saving, exercise fitness, skating (begin-
ning), squash, swimming (beginning and inter-
mediate), weight training, and yoga. 

IAP: 
Badminton, baseball (hitting), aerobic dance, 
ballet I, jazz, partner dance, fencing, applied 
fitness, hockey, box lacrosse, pistol, exercise 
fitness, skating (beginning), figure skating, 
squash, advanced swimming techniques. Tai 
Chi, tennis (intermediate and advanced). 

Third Quarter: 
Basketball, ballet I, II, jazz, exercise for body 
conditioning, partner dance, tap dance, fenc-
ing, figure skating, first aid (part 1), health fit-
ness education, hockey, judo, pistol, scuba, 
self-designed fitness, skating (beginning), skin 
diving, squash, swimming (beginning, ad-
vanced beginning, and advanced techniques), 
table tennis, volleyball, weight training. and 
Red Cross W.S.I. (part 1). 

Fourth Quarter: 
Archery, ballet I, II, jazz, partner dance, exer-
cise for body conditioning, ultimate frisbee, 
golf (beginning), pistol, sailing, scuba, sculling, 
exercise fitness, softball, squash, swimming 
(beginning), tennis (beginning and intermedi-
ate), weight training, and Red Cross W.S.I. 
(part 2). 

Upon entering MIT each student must submit 
a record of a medical examination and take a 
swimming test. Students who fail the swim-
ming test are expected to take beginning 
swimming. If the medical examination indi-
cates any disability which might limit physical 
activitiss, athletic requirements may be modi-
fied after consultation with the MIT Medical 
Department. 

3.081 
4.071J 

4.315J 

5.310 
5.311 

6.101 

6.111 

6.141 

6.151 

6.161 

6.162 

6.163 

6.182 

7.011 

8.11 

8.12 

8.287J 

9.50 
9.63 

11.185J 

11 188 

12.066 

12.117J 

13.901 

13.902 

14.31 
15.301 

16.622 

17.203 

20.002 

22.069 

22.09 
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Independent Activities 
Period 

Independent Activities Period (IAP) is a three 
and one-half week period in January in which 
faculty members and students are freed from 
the rigors of regularly scheduled classes to 
provide time for flexible teaching and learning 
and for independent study and research. Stu-
dents are encouraged to explore the educa-
tional resources of the Institute not only by 
individually arranging projects with faculty 
members but also by organizing and partici-
pating in special IAP activities. Or they may 
pursue interests independently either on or off 
campus. 

Although IAP is kept as unstructured as possi-
ble, it is part of the academic program of the 
Institute — the "1" in MIT's "4-1-4" academic 
calendar. Grades are deemphasized during 
Al However, students may earn academic 

credit for work directed by a faculty member. 

Activities 

More than 600 activities are offered each year 
on a wide range of subjects, both academic 
and nonacademic. IAP activities are organized 
mostly by individual volunteers only one or two 
months in advance. They may be organized or 
attended by anyone at the Institute: faculty, 
student, or employee. 

Students find organizing IAP activities a re-
warding challenge. For many, it is their first 
opportunity to teach and to develop a program 
from their own ideas. In doing so, they acquire 
organizational and leadership skills that prove 
invaluable to their careers. 

A planning sheet, called the IAP Announce-
ment, offers tips on organizing an activity, and 
provides a special application form for publi-
cizing the activity in the IAP Guide. Funds are 
available from the Institute and individual de-
partments and organizations to help defray ex-
penses. New and student-led activities receive 
priority from the Institute's IAP Activities Fund. 

Tuition, Room, and Board 

Full-time students in either the first or second 
semester do not have to pay additional tuition 
or room fees to the Institute during IAP. Stu-
dents can purchase additionel points on their 
fall term meal plan to cover IAP, or they can 
purchase a new plan for IAP and the spring 
term at the beginning of January. 

Academic Credit and Grades 

Most activities do not offer credit. However, it 
is possible for a student to earn academic 
credit by doing work under the direction of a 
faculty member for a subject listed in the Bul-
letin. The total cumulative credits a student 
may earn for all subjects is limited to six credit 
hours, except by special authorization. A de-
partment head may approve the awarding of 
up to 12 units in a single subject, but in all 
other cases, undergraduates must petition for 
approval from the Committee on Curricula, 
and graduate students from the Committee on 
Graduate School Policy. Credits received by 
freshmen during IAP are not counted toward 
their credit limits for the spring or fall term. 

A student wishing to receive credit must work 
out the details individually with a faculty super-
visor who will choose an appropriate subject 
listed in the Bulletin and determine how much 
credit is to be offered. In keeping with the 
generally unstructured nature of IAP, there is 
no formal registration process. 

During IAP all work done for credit under a 
special problem subject number is graded 
pass/fail. However, if a regular subject is of-
fered in intensive form, letter grades may be 
given. 

Students are asked to remind their faculty su-
pervisors that their IAP grades must be turned 
in by the last day of IAP. Grade reports will be 
sent to the students and to their departments 
at the beginning of the spring semester. Stu-
dents not receiving grade reports when ex-
pected should check promptly with their 
supervisors or the Registrar's Office to be sure 
the grades are submitted and recorded. Late 
credit and grades must be submitted on spe-
ciel reporting forms by the end of the tollowing 
spring term. IAP grades will not be accepted 
after the end of the academic year. 

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, 
VA regulations require that IAP be treated as 
a separate term, much the same as Summer 
Session. To ensure uninterrupted benefits for 
IAP, students must notify the Student Finan-
cial Aid Office, Room 5-119, (617) 253-4971, 
by December 1, of their intent to attend IAP 
full time. Students must receive credit, i.e., a 
letter or oasslail grade, to be entitled to VA 
benefits. Anyone who receives VA benefits for 

IAP but fails to earn sufficient credit will have 
to return the money. Veterans should make 
sure their instructors turn in their grade sheets 
to the Registrar's Office immediately after the 
end of IAP. 

Special Students 

Applications for special-student status solely 
for IAP will not be accepted. Special students 
admitted to the first or second term do not au-
tomatically have IAP privileges. Those admit-
ted by the Director of Admissions must consult 
tho Admissions Office concerning their status 
during IAP. Former students readmitted as 
special students by the Committee on Aca-
demic Perlormance (CAP) or the Office of the 
Dean for Student Affairs (ODSA) must consult 
the appropriate office for permission to partici-
pate 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 addi-
tional 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 consuit Ronald P. Smith, Room E19-
341, (617) 253-4781, if they were admitted by 
CAP or ODSA, or the Admissions Office if 
they were admitted by the Director of Admis-
sions. 

Student Exchanges 

A one-tor-one exchange between an MIT stu-
dent and someone from another school is per-
mitted during IAP provided the students 
themselves assume responsibility for all ar-
radgements, travel expenses, and any addi-
tional tuition and living expenses. If the other 
school waives tuition for the MIT student, MIT 
will reciprocate. The MIT Admissions Office 
may also waive the application fee if the other 
school sloes so. 

MIT students wishing to set up an exchange 
should contact the IAP Office, Room 7-108, 
(617) 253-1668. Students from outside MIT 
should ask the appropriate office on their own 
campus to contact the IAP Office. Because 
MIT will not admit special students solely for 
IAP, students from other schools can attend 
IAP only as part of a one-for-one exchange. 

The Institute's regular cross registration with 
Wellesley College remains in effect during 
IAP. MIT students are encouraged to take ad-
vantage of their flexible schedules during IAP 
to participate in Wellesley's winter term In re-
turn, Wellesley students are invited to Join IAP 
activities. 
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Admissions 

Freshman Admissions 

Secondary School Preparation 

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

The preparatory course in high school should 
be a broad one. The applicant should be able 
to read with intelligence and sensitivity and to 
express ideas clearly in oral and written form. 

In mathematics, emphasis should be on thor-
ough mastery of fundamental principles, oper-
ations, and definitions rather than on covering 
a wide range of topics. The applicant must 
have sufficient preparation for the study of cal-
culus. 

Work in the sce %flees should stress basic con-
cepts and quantitative understanding, both in 
classroom work and in the laboratory setting. 
Chemistry and physics are particularly appro-
priate preparation for the freshman year sci-
ence subjects at MIT. 

MIT encourages the study of history and of 
foreign language in depth. The choice of lan-
guages should be guided by the educational 
opportunities open to each student, by special 
Interests or cultural ties, and by the nature of 
his or her probable future work. 

MIT expects that its applicants will have taken 
the broadest, most rigorous program available 
to them in high school. Ideal preparation for 
study at MIT .Nould include English (four 
years), history/social studies (two or more 
years), mathematics through trigonometry or 
beyond (four years), laboratory sciences (biol-
ogy, chemistry, arid physics), and a foreign 
language. Interested students whose high 
school program does not match this in every 
detail are also urged to apply, since the Sell3C-
tion of ar entering class with broad interests 
will be guided as well by the quality of the ap-
plicant's work, by special strengths, and by 
apparent promise on grounds of intellect, 
character, and particular goals. 

Application Procedures 

Applicants are encouraged to write during their 
junior year for information. Candidates in their 
last year of high school must complete the ap-
plication process by January 1 of the year of 
int mded entrance. Early action is available 
with a November 1 deadline. There is a $35 
application fee. Notices concerning the admis-
sion decision will be mailed in early April. MIT 
may limit enrollment in particular fields of 
study to balance resources with student 
interest. 

Personal Conferences (interview) 

Each applicant for admission to the freshman 
class is required to have a personal canter-
ence 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 confer-
ence is an essential part of the final 
application and must take place between May 
1 ot the junioi year arid December 15 of the,  
year prior to entrance. 

Prospective applicants and their families are 
welcome at the Admissions Office Monday 
through Friday between 9 am and 4 pm. 
Student-guided tours of the campus leave the 
Information Center each weekday (except holi-
days) at 10 am and 2 pm. Students and par-
ents are welcome at the Admissions Office 
after the tour for a gioup session with a mem-
ber of the staff. 

Pro)ect Interphase 

In order to help newly admitted students make 
a successful transition from high school to the 
pace and style of MIT, a special summer ses-
sion is available, called Project Interphase. 
This program offers subjects in math, science, 
and the humanities which build on the regular 
entrance requirements. It is available by invita-
tion at no expense to the student. 

Deferred Admissions 

Occasionally students wish to take a year off 
between secondary school and college. In 
such cases we recommend following normal 
admissions procedures, as if going directly on 
to college, and then requesting deferral. If dur-
ing the -deferred" year students take post-
secondary school academic work approximat-
ing 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 capabil-
ities. It offers four procedures by which stu-
dents entering from secondary schools may 
go directly into a subject at an advanced level: 
1) the College Board Advanced Placement 
Program; 2) G.C.E. A-levels and the Interna-
tional Baccalaureate; 3) college transcript; 
and 4) Advanced Standing Examination at 
MIT. 

Students who take college-level subjects of-
fered in their schools in cooperation with the 
College Board Advanced Placement Program 
should take the appropriate three-hour exami-
nations 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 appropriate, advanced placement, 
is given on the basis of a high achievement in 
the tests (normally a score of four or five). The 
students are notified of the credit offered be-
fore registration so that they may discuss an 
optimum schedule with their faculty advisor. 

In some seccnciary 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. 

MIT does not give credit for high school or 
other precollege study of foreign languages. 
Other subjects in the humanities, arts, and so-
cial sciences may receive credit (9 units) ap-
plicable to the unrestricted elective 
requirements only. This credit will not reduce 
the General Institute Requirement of eight 
one-term subjects in the areas of Humanities, 
Arts, and Social Sciences. 
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International Undergraduate 
Admissions 

Entrance Examinations 

All candidates are required to take the iJIlow-
ing tests given by the College Board: the 
Scholastic Aptitude Tests and three one-hour 
Achievement Teats In 1) Level I or Level II  
Mathsmatics, 2) Physics or Chemletry or Biol-
ogy, 3) English Composition or one of the 
History tests. (Test requirements vary for Inter-
national students. See the section on Entrance 
Examinations for International Applicants later 
in this chapter for more details.) 

The College Board offers these examinations 
in the principal cities of the United States and 
abroad. The test dates, locations, and fees for 
the current year are outlined in an Information 
Bulletin which may be obtained from most 
guidance offices o,  by writing directly to the 
College Board, Box 592, Princeton, New Jer-
sey 08540. Residents of western North Amer-
ica, Mexico, Australia, Pacific Islands, Japan, 
and China should apply to the College Board, 
Box 1025, Berkeley, California 94701. 

Candidates for admission for September 1985 
must have completed the SAT and the three 
Achievement Tests by the January 1985 test-
ing date. Either tha SAT or up to three 
achievements may be taken on any scheduled 
test date. Note that the closing dates for regis-
tration are usually four to six weeks (five to 
seven weeks outside the United States) before 
the test date. The College Board should be re-
quested to send all scores directly to MIT. A 
student taking physics or chemistry in the jun-
ior year should probably take the achievement 
test in that subject during the spring of that 
year 

Early Action 

MIT requires a complete set of application ma-
terials before considering a candidate for ad• 
mission. A student who takes all the required 
College Board tests by the November test 
date and files all of the application material by 
November 1 of the senior year may request 
the Committee on Admissions to review the 
application by mid-December. If the test 
scores, school grades through the junior year, 
and other qualifications are so excellent that 
the applicant will clearly be acceptable later, 
the Committee will offer admission immedi-
ately; if it feels that it should compare the ap-
plication with those of other candidates. it will 
hold the application until the usual time in 
April. 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. This. 
therefore, is not an "early decision" plan in the 
usual sense. 

The MIT undergraduate student body Includes 
many citizens of other countries. These stu-
dents normally Join the freshman class after 
completing secondary school at the highest 
level. Students are encouraged to plan to 
complete the Higher School Certificate, the 
General Certificate of Education at the Ad-
vanced Level, the Baccalaureate, the Maturlte, 
or the Gymnasium, even though decisions on 
admission to MIT are made In April, 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 Director of Ad-
missions at least a year before they plan to 
enter MIT for information about application 
procedures. Included in the response will be 
the leaflet, "Information for Prospective Inter-
national Students" and a Preliminary Applica-
tion form which should be returned promptly. 
Final Application materials will be forwarded to 
those whose Preliminary form is approved. All 
documents must be completed In English or 
accompanied by attested translations of the 
original into English. In order to receive con-
sideration, the Final Application must be com-
pleted and returned by January 1. and the 
required College Board tests (including, if ap-
propriate. the Test of English as a Foreign 
Language — TOEFL) must be taken by the 
January test date. All students are urged to 
register for the tests at least six to eight weeks 
in advance of the testing date. 

Preliminary Application forms or initial letters 
of inquiry about admission received after No-
vember 15 will be too late for the fall term. 

Personal Conferences 

Applicants will receive instructions about ar-
,anging a personal conference with a local 
MIT alumnus, a representative of the Institute 
for International Education, or the America-
Mideast Educational and Training Services 
(AMIDEAST 

Facility In English 

Lectures, laboratory sessions, and written or 
oral examinations at MIT are conducted In En-
glish. 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 Entrance 
Examination section of this chapter are the re-
quired 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 
the Physics Achievement Test, the Chemistry 
or Biology Achievement Test, and either the 
Math Level I or Level II Achievement Test. 

TOEFL is administered by the Educational 
Testing Service. Students wishing to take the 
TOEFL must do so no later than the January 
test date; an earlier test date is preferable. 
Write directly to the Educational Testing Ser-
vice, Princeton, New Jersey 08540, USA, for 
registration material and information. 
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College Transfer 
	

Special Student 
Admissions 
	

Admissions 

Students who have completed two or more 
terms with high standing at a recognized col-
lege, university, engineering school, or junior 
college and who are entitled to honorable dis-
missal may be admitted to MIT by transfer. 

A transfer student's eligibility for admission will 
be determined by the Committee on Admis-
sions after a review of his or her record. The 
applicant will be expected in every case to 
have completed one year's study of secondary 
school physics and chemistry (or the equiva-
lent at the college level) and mathematics 
through trigonometry. MIT may not be able to 
accept applications in a given year for those 
departments whose enrollments exceed edu-
cational resources. 

Transfer applications may be submitted at not 
less than one-year intervals. It is not custom-
ary to admit as a transfer a student with only 
one additional year's work needed to complste 
the degree. 

Transfer applicants will be asked to take the 
College Board tests prescribed in this chap-
ter's section on Entrance Examinations for 
freshman applicants if they have not already 
done so. Transfer applicants from foreign 
countries are admitted only for September. 

International transfer students should read 
carefully the sections on Entrance Examina-
tions and Entrance Examinations for Interna-
tional Applicants in this chapter. 

Application Procedures 

fnilege students considering transfer to the 
Institute should file a Preliminary Application 
itir Admission with Advanced Standing three 
iiiinths before the final application deadline. 
these forms can be obtained from the Admis-
sions Office. The Director of Admissions will 

the applicant of those parts of the reg-
der entrance requirements which must be ful-
led and will arrange to have the fin.,t1 

application materials sent. 

The applicant must assure that the following 
documents are submitted: 

1 
A completed Application for Admission with 
Advanced Standing, indicating all subjects that 
will have been completed at the time of trans-
fer, and a nonreturnable fee of $35. Final ap-
plications should be submitted by April 1 for 
entry in September and by November 15 for 
entry 111 February. 

2 
A certified transcript of the college record to 
date, including a statement of good standing. 
A certified statement covering subjects subse-
quently taken should be sent as soon as it is 
available. 

3 
Catalogue pages describing all subjects which 
will have been completed. 

4 
Three evaluation reports, including two from 
faculty instructors and one from the Dean of 
Students or the applicant's chief faculty ad-
visor. These forms should be sent directly to 
the Director of Admissions by the endorsers. 

5 
A report from the secondary school attended. 
The report should be made on the form pro-
vided with the Final Application and should be 
sent directly from the secondary school to the 
Director of Admissions. 

6 
College Board test reports, as appropriate. 

As soon as the completed application has 
been reviewed, the applicant will be informed 
of the decision. In some cases, action may be 
deferred until final grades are available. 

Applications for Financial Aid 

An intention and a wish to apply for financial 
aid may be shown on the admission applica-
tion form in space provided for that purpose. 

Advanced Credit 

Students admitted by transfer may expect to 
receive credit for subjects of study completed 
elsewhere that are substantially equivalent to 
corresponding Institute subjects. A grade 
above the lowest passing grade is necessary. 

A student in another college contemplating 
later transfer to MIT should plan a program of 
studies to inclui-'71 as much as possible of the 
mathematics physics, and humanities as is in-
cluded in the typical first two years of MIT. 

Applicants admitted with advanced standing in 
architecture will be placed in the design se-
quence in accordance with their performance 
on their first problem 

All remaining questions concerning credits 
must be settled within two weeks atter the 
opening of the academic year. In these cases, 
the student should consult the Director of Ad-
missions. 

The Institute can accept a limited number of 
undergraduates who wish to carry on special 
studies and who are not degree candidates at 
MIT. The students enroll as Special Students; 
they enjoy most of the privileges of the regular 
student but are not eligible for campus hous-
ing or financial assistance from MIT. Special 
Student status is granted for one term only, 
and a new application for this status is re-
quired for any successive terms. Admission as 
a Special Student does not carry any implica-
tion for other applications. Applicants must 
present academic credentials of high quality or 
evidence of professional experience relevant 
to the proposed program. Admission is subject 
to available places in the classroom, labora-
tory, or studio. 

The Director o; Admissions will supply applica-
tion forms upon request. There is an applica-
tion fee of $35 for the first application; it is not 
required for renewal applications within a two-
year period. 

Deadlines for filing applications are August 1 
for fall term, January 1 for spring term, and 
May 1 for summer term. 
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Costs for Undergraduates 

Undergrlduate student costs for the academic 
year 1984-85 at MIT will be about $15,800. 
This includes tuition, comprehensive health 
care services at the MIT Medical Department,' 
and an estimate for the costs of room and 
board, books, supplies, and personal ex-
penses. Cost of travel obviously varies signifi-
cantly and is not included. The cost of books 
and supplies, clothes, laundry, recreation, and 
other personal necessities vary widely de-
pending upon interests, tastes, and needs, but 
typically total about $1,400. There are many 
kinds of dining and housing arrangements at 
MIT and the range of student expenses for 
room and board is broad. The Student Finan-
cial Aid Office uses a standard allowance of 
$4,100 for room and board. Thus, total costs 
for most undergraduates during the 1984-85 
academic year will be in the range of $14,500 
to $17,500 (excluding cost of travel), depend-
ing upon specific choices. 

The following are the basic tuition and fees 
at MIT for the academic year 1984-85 (which 
are reviewed and likely to increase each year): 

Tuition 	 $10,300 

Hospital and Accident 
Insurance Policy2 	 240 

The tuition for all regular undergraduates in 
the first and second terms is $5,150 per term. 
Full tuition in either term of the current year 
covers the January Independent Activities Pe-
riod. Tuition rates for the Summer Session are 
published each year in the Summer Session 
Catalogue, available in March. 

Regular undelgraduate students who have 
permission to take only a few subjects are ini-
tially charged full tuition. They may then apply 
to have their tuition charged at the rate of 

Payment of the tuition fee entities all regular and special 
registered students to comprehensive health care services at 
the MIT Medical Department. including consultation with a 
wide range of specialists, diagnostic studies, arid 
hospitalization in the MIT Infirmary Charges are made for 
pre-entry physicals. obstetrical care, routine eye examinations. 
contact lens service, heanng aid evaluations, ear piercing, 
dental care, missed appointments, contraceptive devices. 
prescription drugs, and those surgical procedures and outside 
diagnostic tests which should be covered by the student's 
hospital and accident insurance policy 
2 
The MIT Student Insurance covers hospitalization (other than 
in the MIT Infirmary) due to accidents or illness The 
insurance is required for all students, unless they can 
demonstrate that they have equivalent coverage through 
another insurance program. A medical insurance plan for a 
student's spouse and children is also available The additional 
cost ol insurance coverage tor the spouse for outside hospital 
care is $648. Hospitalization insurance for one or more 
children may be purchased for $210. A student withdrawing 
during a term may cancel this insurance and receive a credit, 
as of the end of the month when cancelled, by filing a request 
at the Student Insurance Office 

$165 pet unit with the approval of the Faculty 
Advisor and, if not a degree candidate, with 
the additional approval of the Dean for Stu-
dent Affairs. In such cases, there is a mini-
mum fee of $990 for subjects and a minimum 
of $430 for S.B. thesis. Upon recommendation 
of a department, the Dean for Student Affairs, 
in the case of an undergraduate student, may 
Set a special tuition rate in unusual 
circumstances. 

Special Students are charged at the rate of 
$165 per unit taken either for credit or not for 
credit. This unit fee applies up to a maximum 
of $5,150 per term and is subject to the fol-
lowing minimum fees: 

Members of the MIT Comrnunity3 	$990 
Other Special Students 	 1,485 

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-B 
Mechanical Engineering, Course II-B 
Ocean Engineering, Course XIII-C 
June-August (15 months), $10,300 

Chemical Engineering Practice, 
Course X-A 
September-January or February-June, $5,150 

Electrical Science and Engineering or 
Computer Science and Engineering, 
Course VI-A 
Engineering Internship Program 
July 1 to June 30, $10,300 

Materials Science and Engineering, 
Course ill-B 
September-August, $10,300 

In each case, the first $5,150 is due on the 
date when the first-term tuition is normally 
due, and the additional $5,150 is due on the 
date when the second-term tuition is normally 
due. Upon recommendation of the Depart-
ment, a special tuition rate for any cooperative 
program may be set in an unusual case. 

3 
includes Special Students who are full-time employees of the 
Institute or who are dependents of full-time employees or 
regular students 

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 withdraw-
ing 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 is 
financially obligated to the Institute for the tui-
tion appropriate to the program approved by 
his or her Faculty Advisor or Graduate Regis-
tration Officer at the beginning of the term. 
Any subsequent reduction in fees is based on 
the date that cancellation of a subject or with-
drawal from the Institute is effected. At that 
time, any excess payments which the student 
has made will be refunded. 

If the student receives financial aid through 
one of the Title IV Federally based student fi-
nancial aid programs, and aid is reduced as a 
consequence of the reduced tuition, the total 
amount of Title IV aid (minus work earnings) is 
divided by the total amount of aid awarded 
(minus earnings), to determine the amount to 
be credited toward the student's charges and 
the amount to be returned to the Title IV 
pi ograms. 

Miscellaneous Fees 

Application fee for undergraduate 
admission 	 $35 

Late registration fee 	 20 

Fee for late filing of degree 
application 	 20 

Processing Charges for Late Changes in 
Registration 

A late change in registration, which requires 
the approval of the appropriate faculty commit-
tee, 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 $20 for one subject or $25 
for more than one subject in a petition. There 
is an additional charge of $20 for a retroactive 
change after the end of the term. 

The miscellaneous fees and processing 
charges listed above are nonrefundable, un-
less levied in error. 
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Financial Aids 

Grants, Loans, and 
Employment 

Payments 

Financial registration forms and instructions, 
and bills for tuition and other charges will be 
sent to admitted and continuing undergraduete 
students prior to the beginning of each term. 
Students must, by the due date specified in 
these instructions, either make their payment 
in full or elect the MIT Bursary Payment Plan, 
which allows for monthly payments plus appli-
cable finance charges. 

If the Bursary Payment Plan is elected, it must 
be signed by the payment due date to avoid 
the late payment charge. Students not on the 
Bursary Payment Plan will be assessed a late 
payment charge of one and one-half percent 
on the outstanding balance of their accounts 
each time a payment due date is missed. 

All outstanding bills must be paid, or satisfac-
tory arrangements made with the Bursar for 
their payment, before a student will be allowed 
to register at the beginning of a term, or, if a 
candidate for a degree, be allowed entry of his 
or her name on the degree list. 

Registered student status can be withdrawn at 
any time for delinquency in payment of bills. 

To assist students in meeting each term's ex-
penses, various financial aids are available for 
which the student may be eligible (described 
in the next section). Also, stur,,ints and their 
families might consider the installment plans 
that are offered. The MIT Parent Loan Plan, 
for example, is designed to help parents pay 
for four years of college costs over a period of 
about seven years. MIT provides the basic 
funds for this monthly installment plan, which 
otters loans at moderate interest rates to par-
ents whose annual family income is between 
$25,000 and $100,000. There are also a num-
ber of prepayment plans and extended pay-
ment plans available through commercial 
banks, lending institutions, and insurance 
agencies. Information on these installment 
programs will be sent in the spring to the par-
ents of newly admitted students. Otherwise, 
information may be obtained from John Rog-
ers, MIT Parent Loan Plan Office, Box 160, 
Boston, Massachusetts 02101, (617) 
253-4134. 

The Student Financial Aid Office provides 
grants and loans based on the financial need 
of the individual student, as determined by 
analysis of a statement of family financial con-
dition. This will be provided by means of the 
Financial Aid Form of the College Scholarship 
Service. A copy of the most recent parental 
Federal tax return is also required in support 
of aid applications. 

MIT is fortunate in having received gifts from 
many benefactors, alumni, and friends to help 
support the educational needs of MIT stu-
dents. There are currently more than 400 such 
scholarships, from which student aid is an-
nually drawn. Additionally, there are about 40 
loan funds which have been established for 
special purposes. The Student Financial Aid 
Office reviews applications and makes awards 
from the most suitable Institute grant and loan 
resources. Applicants need not request aid 
from a specific fund. Any need which is not 
met by a grant may be offset by long-term 
loans or employment. 

Students are expected to work and/or borrow 
as the first incremental portion of their aid. 
Student loan funds allow the student to pay 
part of the cost 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 only on the 
basis of demonstrated financial need. Under-
graduate loans are provided from several 
sources, including the National Direct Student 
Loan (NDSL) Program, the Guaranteed Stu-
dent Loan Program, and the Institute's own 
Technology Loan Fund. 

Jobs are not assigned; rather, students are 
expected to arrange employment most suit-
able to their own talents and available time. 
The Student Employment Office maintains list-
ings of positions to assist students seeking 
jobs. Employment is usually available on cam-
pus in dining facilities, residence halls, offices, 
libraries, and laboratories. Listings of off-
campus positions also are available. Students' 
earnings from part-time work depend on expe-
rience, and, of course, availability of time. 

All students considering MIT are strongly 
urged to explore all areas of financial assis-
tance, including government scholarship and 
loan programs. A number pf states sponsor 
scholarship programs for residents, and infor-
mation concerning eligibility may usually be 
obtained from secondary school guidance 
counselors. The Federal Guaranteed Student 
Loan Program for students and the Parent 
Loans for Undergraduate Students Program 
are administered by individual states. Local 
banks and lending institutions should be able 
to answer initial inquiries concerning the avail-
ability of loans under these programs. 

Parents of students considering MIT might 
also explore the Institute's Parent Loan Plan, 
which is described in the preceding section. 
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Applications for Financial 
Aid 

Entering Freshmen 

Students who wish to be considered for finan-
cial aid should complete the appropriate form 
Included with the Application for Admission. 
This form must be submitted prior to Jan-
uary 1. In addition, the Financial Aid Form 
(FAF) appropriate to the applicant's state of 
residence must be submitted to the College 
Scholarship Service between January 1 and 
January 31. An application for admission is 
not prejudiced by an application for aid. The 
two decisions are entirely separate — need 
criteria nave no bearing on admissions, and 
admissions criteria have no part in determining 
qualifications for aid. There is no reason to be 
deterred from applying concurrently to MIT for 
admission and aid. 

International Students 

MIT has small amounts of grant and loan 
funds which are made available to exception-
ally well-qualified undergraduate international 
students who demonstrate financial need. In-
ternational students who wish to be consid-
ered for financial aid should complete and 
return the appropriate form included with their 
admissions material by November 1. Because 
financial aid funds are severely limited, stu-
dents should seek aid from sources other than 
MIT. International students should make all 
arrangements for their financial obligations 
to MIT for their entire stay in the United 
States before leaving their countries. Fur-
ther information about the admission of inter-
national students is available from the Director 
of Admissions, Room 3-108, MIT, Cambridge, 
Massachusetts 02139, USA. 

Transfer Students 

Transfer applicants who wish to be considered 
for financial aid may obtain an application form 
and detailed instructions by completing the 
Request for MIT Financial Aid Application in-
cluded in the Admissions packet. 

Upperciass Students 

MIT awards are made on an annual basis, 
and recipients are required to reapply each 
year for continued assistance in the following 
year. Upperclass financial aid applications are 
sent to the term addresses of current aid re-
cipients in early February; upperclass students 
who have not been receiving assistance may 
also apply at this time by obtaining the new 
forms from the Student Financial Aid Office. 
Part of the application process involves the 
provision of a copy of the most recent parental 
Federal tax return, and all applicants are ex-
pected to apply concurrently for a Federal Pet 
Grant, 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 Pell Grants may continue beyond the 
eighth term, under some conditions, but ends 
with the taking of an initial degree. 

Eligibility for undergraduate loans continues 
through all undergraduate programs; and, of 
course, a student becomes eligible for the 
higher loan maximums which pertain to gradu-
ate students upon admission to a graduate 
program. 







64 

Graduate Education 
at MIT 

   

 

Resources for Graduate 
Study 

 

Organization of the 
Graduate School 

For almost a century the MIT Graduate School 
has provided an ideal environment for ad-
vanced study by faculty and students working 
together to extend the boundaries of knowl-
edge. While the Institute has traditionally been 
a leader nationally In engineering graduate ed-
ucation, in more recent years Its doctoral pro-
grams in mathematics and the physical and 
life sciences have attained national promi-
nence. In addition, top-ranked graduate pro-
grams in economics and social sciences, 
architecture, urban studies, and management 
have broadened the spectrum of graduate 
education. 

The must important factor in the effectiveness 
of the graduate programs at MIT is the quality 
of the faculty. MIT is proud of its nationally 
and internationally recognized faculty of schol-
ars and academic leaders who are also effec-
tive teachers and research collaborators. 

The broad scope and high quality of its gradu-
ate education have made MIT a leader in the 
International sector. About a third of its gradu-
ate students come from foreign nations. In re-
cent years an increasing number of minority 
students have participated in academic work 
at all levels, Although MIT has always wel-
comed women graduate students, it is within 
the last 15 years that an increasing number of 
women have been attracted to MIT's graduate 
programs, particularly those In nontraditional 
fields of study. This broad representation of 
students from widely different backgrounds 
has contributed greatly to the richness of the 
MIT community and to the excellence of the 
Graduate School. 

Graduate education at MIT places special em-
phasis on the relevance of science and tech-
nology to the complex problems of society. 
Such problems typically require an interdisci-
plinary approach which may involve expertise 
in several different departments. 

Extensive resources for graduate study have 
developed naturally at MIT from a long tradi-
tion of emphasis on contributions to new 
knowledge. The wealth and diversity of teach-
ing and research resources are described In 
Chapter VI of this catalogue In the departmen-
tal sections. 

Although most graduate students find their in-
terests served by programs available within a 
single department, many elect to work In inter-
disciplinary fields (described in Chapter V) 
which may reach into two or more depart-
ments and involve interdisciplinary work in any 
of MIT's laboratories. Special committees pro-
vide guidance in certain areas such as 
biomedical engineering, economics and urban 
studies, environmental engineering, instrumen-
tation, management of technology, medical 
engineering, medical physics, operations re-
search, technology and policy, transportation, 
and health policy and management. In other 
fields, interdepartmental programs are admin-
istered by ad hoc committees appointed for 
each student and approved by the Dean of the 
Graduate School. 

MIT's Libraries are a major resource for grad-
uate study. Comprehensive collections are 
available in fields in which MIT concentrates 
its teaching and research efforts. Through par-
ticipation In the Boston Library Consortium, 
graduate students, faculty members, and re-
search staff have access to extensive re-
search collections outside the Institute. 

Another resource for graduate study is the 
cross-registration programs with Harvard Uni-
versity, Wellesley College, and joint degree 
programs with the Woods Hole Oceanographic 
Institution. Limited study opportunities are also 
available at Brandeis University, Tufts Univer-
sity, and Boston University. Details are given 
later in this chapter. 

Graduate students are encouraged to use 
MIT's extensive athletic facilities. Teams com-
posed of undergraduate and graduate stu-
dents participate in intercollegiate 
competitions, and the intramural athletic pro-
gram. 

Graduate students are welcome to share in 
the cultural and social activities and recrea-
tional facilities at MIT. Concerts and dramatic 
performances are frequently given by Institute 
groups and professional performers. Leaders 
in many fields give lectures and seminars on 
the campus, which are open to all members of 
the Institute community. MIT students also 
take advantage of the many cultural and intel-
lectual opportunities in the Boston area, in-
cluding free admission to the Boston Museum 
of Fine Arts and the Museum of Science. 

The administration of the Graduate School 
rests with the President, the Provost of the in-
stitute, the Dean and Associate Deans of the 
Graduate School, and the Committee on 
Graduate School Policy, whose members In-
clude a faculty member from each department 
offering graduate degrees and two representa-
tives from the Graduate Student Council. The 
Institute has a single faculty which is responsi-
ble for both undergraduate and graduate in,  
struction. 

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 depart-
mental committee on graduate students, in-
cluding one or more graduate registration 
officers, to administer department and Institute 
graduate procedures. 

More detailed information about the organiza-
tion, rules, regulations, and procedures of the 
Graduate School is given in the Graduate 
School Manual. Copies are available from the 
Office of the Dean of the Graduate School and 
from department graduate offices. 



School of Architecture 
and Planning 

Architecture, Course IV 
Architectural design (M.Arch.) 
Architecture studies (S.M.) 
Architecture, art, and 

environmental studies (Ph.D.) 
Visual studies (S.M.) 

Urban Studies and Planning, 
Course Xi 
Urban and regional planning 
Urban and regional studies 

School of Engineering 

Aeronautics and Astronautics, 
Course XVI 
Aeroacoustics 
Aerodynamics 
Aeroelasticity 
Aerospace systems 
Aircraft propulsion 
Astrodynamics 
Biomedical engineering' 
Computational fluid dynamics 
Computer systems 
nynamic energy conversion 
Estimation and control 
Flight transportation 
Fluid mechanics 
Gas dynamics 
Gas turbines  

Gas turbine structures 
Navigation and control systems 
Instrumentation' 
Management of technology' (S.M.) 
Materials engineering' 
Physics of fluids 
Plasma physics 
Space propulsion 
Structural dynamics 
Structures technology 
Technology and policy' (S.M.) 
Vehicle design 
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General Requirements for 
Graduate Degrees 

Fields of Graduate 
Study 

Graduate students may pursue work leading 
to any of the following degrees: Doctor of Phi-
losophy, Ph.D.; Doctor of Science, Sc.D.; En-
gineer's degrees; Master of Science, S.M.; 
Master of Architecture, M.Arch.; and Master in 
City Planning, M.C.P. 

The major fields of graduate study are listed 
here. Graduate programs are described in in-
dividual department statements in Chapter VI. 

Each graduate student is officially enrolled in 
one department or Course. The programs are 
not limited, however, to subjects offered in a 
single department. Subjects and research pro-
grams may be chosen from several depart-
ments, with the approval of the faculty advisor 
to ensure that the overall program is inte-
grated and well balanced with respect to a 
major field of study. 

A student who expects to come to MIT for an 
advanced degree atter earning an undergrad-
uate degree elsewhere should give careful at-
tention to undergraduate prerequisites as 
outlined by each department or program else-
where in this catalogue. For more specific in-
formation, 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 Insti-
tute 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 Policy on recommendations from the 
appropriate '3partmental committees on grad-
uate students. 

'Approved Interdepartmental Program 
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Chemical Engineering, Course X 
Applied chemistry 
Biochemical engineering 
9iomedical engineering' 
C,italysis and reactor engineering 
Ch9mical engineering systems 
Eng;neering operations 
Environmental engineering' 
Fuel engineering 
Management of technology' (SM) 
Materials 
Materials engineering' 
Polymers and plastics 
Technology and policy' (S.M.) 

Chemical Engineering Practice, 
Course X-A 

Joint Program with the Woods 
Hole Oceanographic Institution, 
Course X-W 
Oceanographic engineering 

Civil Engineering, Course I 
Aquatic science 
Civil engineering 
Civil engineering systems 
Coastal engineering 
Construction engineering and 

management 
Earthquake engineering 
Environmental engineering' 
Geotechnical engineering 
Geotechnology 
Hydrodynamics 
Hydrology 
Management of technology' (S.M.) 
Materials engineering' 
Operations research' 
Structural engineering 
Technology and policy' (S.M.) 
Transportation' (S.M.) 
Transportation economics 
Transportation systems 
Water resources 

Joint Program with the Woods Hole 
Oceanographic Institution, 
Course I-W 
Oceanographic engineering 

Electrical Engineering and Computer 
Science, Course Vi 
Electrical engineering 
Electrical science 
Artificial intelligence 
Bioelectrical engineering 
Biomedical engineering* 
Communications 
Computer science 
Control engineering 
Electric power systems 
Electromagnetics 
Electronics 
Energy systems 
Management of technology' (S.M.) 
Operations research' 
Quantum electronics 
Solid state electronics 
System engineering 
Systems science 
Technology and policy' (S.M.) 

Joint Program with the Woods Hole 
Oceanographic institution, 
Course VI-W 
Oceanographic engineering 

Materials Science and Engineering, 
Course III 
Ceramics 
Electronic materials 
Management of technology' (S.M.) 
Materials engineering 
Materials science 
Metallurgy 
Polymers 
Technology and policy' (S.M.) 

Joint Program with the Woods Hole 
Oceanographic institution, 
Course III-W 
Oceanographic engineering 

Mechanical Engineering, Course II 
Acoustics and vibration 
Applied mechanics 
Automatic control 
Biomedical engineering' 
Combustion 
Computational mechanics and finite 

element analysis 
Computation and microprocessor 

applications 
Computer-aided design/manufacturing 
Continuum mechanics 
Cryogenics 
Desalination 
Design 
Dynamics 
Ecosystems 
Energy conversion and conservation 
Environmental engineering' 
Fibers and polymers 
Fluid mechanics 
Heat transfer 
Internal and external combustion 

engines 
Management of technology' (S.M.) 
Man-machine systems 
Manufacturing 
Materials and materials processing 
Mechanical engineering 
Mining and resource engineering 
Polymers and polymer processing 
Stress analysis 
Technology and policy' (S.M.) 
Thermodynamics 
Transportation' (S.M.) 
Tribology: friction, lubrication 

and wear 

Joint Program with the Woods Hole 
Oceanographic Institution, 
Course II-W 
Oceanographic engineering 

•Approved Interdepartmental Program 
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Ocean Engineering, Course XIII 
Acoustics 
Applied mechanics 
Environmental engineering' 
Fluid mechanics 
Hydrodynamics 
Management of technology* (S.M.) 
Marine data systems engineering 
Naval engineering 
Ocean engineering 
Operations research' 
Structural mechanics 
Technology and policy' (S.M.) 

Naval Architecture and Marine 
Engineering, Course XIII 

Naval Construction and Engineering (USN 
and USCG), Course XIII-A 

Ocean Systems Management, Course XIII-B 
Coastal zone utilization 
Marine resource development 
Marine transportation 
Ocean engineering and law 
Ocean systems management 

Joint Program with the Woods Hole 
Oceanographic Institution, 
Course XIII-W 
Oceanographic engineering 

Nuclear Engineering, Course XXII 
Applied plasma physics 
Applied radiation physics 
Energy technology 
Fusion reactor engineering 
Management of technology' (S.M.) 
Nuclear fuel management 
Nuclear materials engineering 
Nuclear reactor engineering 
Nuclear reactor physics 
Radiological sciences 
Technology and policy' (S.M.) 

School of Humanities 
and Social Science 

Economics, Course XIV 

Linguistics and Philosophy, Course XXIV 
Linguistics 
Philosophy 

Political Science, Course XVII 
Political science and public 

pclicy (S M 

'Approved InterdeparlmentAt Pro•ram 

Psychology, Course IX 
Cognitive psychology 
Developmental psychology 
Experimental psychology 
Neuroanatomy 
Neurophysiology 
Physiological psychology 
Psycholinguistics 
Sensory perception 

Sloan School of 
Management 

Management, Course XV 
Management of technology' (S.M.) 
Operations research' 

School of Science 

Biology, Course VII 
Biochemistry 
Biophysics 
Cell and developmental biology 
Immunology 
Microbiology 
Physiology 

Joint Program with the Woods Hole 
Oceanographic Institution, 
Course VII-W 
Oceanography 

Chemistry, Course V 
Analytical chemistry 
Biological chemistry 
Biophysical chemistry 
Chemical physics 
Inorganic chemistry 
Organic chemistry 
Physical chemistry 

Earth, Atmospheric, and 
Planetary Sciences, 
Course XII 
Geochemistry 
Geology (classical geology, theoretical 

geology) 
Geophysics 
Meteorology 
Oceanography 
Physical oceanography (Ph D ) 
Planetary sciences 

Joint Program with the Woods Hole 
Oceanographic Institution, 
Course XII-W 
Oceanography 

Mathematics, Course XVIII 

Nutrition and Food Science, 
Course XX 
Biochemical engineering 
Biotechnology 
Food science 
Neural and endocrine regulation 
Nutritional biochemistry and 

metabolism 
Toxicology 

Physics, Course VIII 

Biomedical sciences' 
Medical engineering 
Medical physics 

Whitaker College of Health 
Sciences, Technology, and 
Management 

Health Policy and Management 

Harvard-MIT Division of Health 
Sciences and Technology 
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Master's Degrees 

Master of Science With and Without 
Specification 

For the degree of Master of Science, the stu-
dent must have completed satisfactorily a pro-
gram of study of at least 66 units, of which 42 
units shall be -A" subjects, and a thesis, ap-
proved by the department in which he or she 
is enrolled. If 34 units of "A" subjects and the 
thesis are in a single field, as determined by a 
departmental committee on graduate students, 
the degree will be recommended with specifi-
cation of the field in which the student has 
thus specialized; otherwise, the degree will be 
recommended without specification. The same 
high standard of academic performance in a 
program approved by a departmental commit-
tee on graduate students is required for either 
degree 

The choice of field of specialization must be 
approved by the committee on graduate stu-
dents 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 of the Graduate School, may be ap-
pointed to supervise a program in an interde-
partmental 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 Architecture 

The graduate degree of 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 Architec-
ture, of which 96 units must be in "A" sub-
jects, and the completion of a thesis 
acceptable to the Department of Architecture. 
The candidate must also have been in resi-
dence 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 of Master in City Planning, the 
student must have completed satisfactorily a 
minimum of 120 units of which at least 42 
units must be "A" subjects. The student must 
also have completed a thesis acceptable to 
the Department of Urban Studies and Plan-
ning, and have been in residence for a mini-
mum of two regular academic terms. 

Simultaneous Registration for Two 
Master's Degrees 

Single thesis. This degree plan is intended 
for qualified graduate students who seek aca-
demic recognition in two professional fields 
which, although distinct, have a substantial in-
terdisciplinary connection. The interdisciplinar-
ity is implemented both by 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 addi-
tion to thesis units) at least 132 subject units 
of which 66 units are unique to each depart-
ment. At least 42 of each group of 66 units 
must be graduate "A" subjects. In those in-
stances where, for a single regular Master's 
degree or program, a department has estab-
lished unit requirements in excess of the fore-
going minima, the departmental requirements 
prevail. Such excess of units in one depart-
ment may not be applied to the program in the 
other department. 

Students 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. 

Participation in this degree plan is limited to 
students who are already registered in one 
department and who meet the admissions cri-
teria of the second department. At least two 
regular terms prior to completion of the pro-
gram, the student must submit to each depart-
ment a statement of educational objectives 
along with a detailed program plan that in-
cludes a description of the proposed thesis 
topic. The total program must meet with the 
approval of eacn department and a petition 
approved by the Dean of the Graduate School 
describing the program must be filed with the 
Registrar. 

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 depart-
ments. 

Two theses. Occasionally an individual, al-
ready admitted to the Graduate School, may 
wish to pursue simultaneously two distinct 
Master's programs, fulfilling the thesis require-
ment with a separate thesis for each degree 
program. In such cases, the usual unit re-
quirements 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 depart-
ments and approved by the Dean of the 
Graduate School 

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 summer ses-
sion) 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 require-
ment, if any A student wishing to pursue this 
type of academic program must submit an ap-
plication for Graduate School in the usual way, 
as well as file a petition with the Registrar 
which has been apvoved by the student's un-
dergraduate faculty advisor and the graduate 
registration officer of the appropriate 
department. 
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Engineer's Degrees 
	

Doctoral Degrees 

The program for an Engineer's degree re-
quires more advanced and broader compe-
tence 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 re-
quires two academic years beyond an under-
graduate degree. 

The following Engineer's degrees are 
awarded Chemical Engineer (Chem.E.); Civil 
Engineer (C.E.); Electrical Engineer (E.E.); 
Engineer in Aeronautics and Astronautics 
(E AA.); Environmental Engineer (Env.E.); 
Materials Engineer (Mat.E.); Mechanical Engi-
neer (Mech.E.); Metallurgical Engineer 
(Met.E.): Nuclear Engineer (Nucl.E.); Ocean 
Engineer (Ocean E.). 

Satisfactory completion of a program of ad-
vanced study and research approved by the 
appropriate department or interdepartmental 
committee of the School of Engineering is re-
quired. 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 aca-
demic terms. Registration is required of every 
degree candidate working on a 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 department may accept a Master's the-
sis of superior quality for the Engineer's de-
gree only if the student intends to use that 
document to fulfill the requirements of a single 
Master's degree. 

MIT offers the degrees of Doctor of Science 
and Doctor of Philosophy, interchangeably, in 
the engineering and science departments (ex-
cept biology) arid in the fields of medical engi-
needng and medical physics The degree of 
Doctor of Philosophy is awarded in architec-
ture, biology, economics, linguistics. man-
agement. philosophy, political science, 
psychology urban studies and planning, and 
Whitaker College. These degrees certify cred-
itable completion of an approved program of 
advanced study in addition to a research dis-
sertation of high quality based on original re-
search. 

The two Institute requirements for a doctorate 
are: 1) completion of a program of advanced 
study, includi ig a general examination, and 
2) completion arid oral defense of a thesis on 
original research. 

Graduate study and research leading to a 
doctoral degree must be pursued under the di-
rection of the Committee on Graduate School 
Policy for at least four academic terms. In 
some cases. the required period of residence 
may be reduced but in no instance may it be 
rcduced to less than two regular academic 
terms and one summer session 

The program of advanced study and research 
may be selected in any field approved by the 
department in which the student is enrolled. 
The thesis is in this same field but the pro-
gram often includes subject areas reaching 
into several departments If the field requires 
substantial participation by two or more de-
partments, an interdepartmental faculty com-
mittee, approved by the Dean of the Graduate 
School, should be appointed to supervise the 
student's program 

Each doctoral candidate has a general exami-
nation in his or her field at such time and in 
such manner as the departmental or interde-
partmental committee approves. This exami-
nation consists of both oral and written parts. 

Thesis 

A doctoral thesis requires at least one full-time 
academic year of research, but most doctoral 
research efforts take a substantially longer 
time. Each doctoral candidate is required to 
register for thesis in all periods during which 
work is actually in progress. 

The investigation must be carried out under 
the supervision of an MIT faculty member or 
senior staff member approved by the depart-
rnent. Work already accomplished elsewhere 
which has not been approved by a department 
cannot be accepted in fulfillment of the thesis 
requirement. 

An oral examination on the thesis and its field 
will be held atter the thesis has been submit-
ted and evaluated by the examiners. 

Non-Resident Doctoral Thesis Research 
Status 

While doctoral thesis research is ordinarily 
carried out while the student is in residence at 
the Institute, on some occasions it may be es-
sential or desirable that the student be absent 
from the campus during a period of his or her 
thesis research or writing. Permission to be-
come a non-resident doctoral candidate must 
be sought from the Dean of the Graduate 
School at least one month prior to the opening 
of the term during which the student wishes to 
register in this category. Consult the Graduate 
School Manual for additional information on 
non-resident status. 

Minor Program 

Although there is no Institute requirement of a 
minor for the doctoral degree, certain depart-
ments require that candidates take a number 
of subjects outside their major field. 
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Cross Registration at Other 
institutions 

Language Proficiency 

There is no Institute language requiremera; 
however, several departments require that a 
candidate be able to read or speak one or two 
foreign languages with intermediate compe-
tence. Typically, a student may satisfy the re-
quirement in one of three ways: 1) by fulfilling 
the requirement before entrance by passing 
one or more intermediate or advanced 
subjects with a grade of C or better; 
2) through examination by the Foreign Lan-
guages and Literatures Section of the Depart-
ment of Humanities; 3) by taking a two-term 
subject in a language or languages offered by 
the Foreign Languages and Literatures Sec-
tion of the Department of Humanities. De-
pending on student demand, the Section] 
offers a choice of two-term language subjects, 
stressing the ability to read or to speak, in 
French, German, Russian, or Spanish. 

For the purpose of the second alternative, the 
Section gives written and oral examinations in 
French. German, Russian, and Spanish once 
each term. Written and oral examinations in 
other approved languages are arranged indi. 
vidually upon request. 

Harvard University 

A regular, full-time graduate student at MIT 
may enroll to take subjects (exclusive of the-
sis) at Harvard without paying additional tui-
tion, provided that this exchange enrollment 
does not exceed one-half of his or her total 
registration for the term. Included in the above 
category am MIT full-time Special Graduate 
Students. This cooperative arrangement is not 
applicable to the summer session 

Requests for registration under this coopera-
tive arrangement must be approved by the 
MIT department of registration and should be 
confined to subjects which are not offered at 
the student's own institution. Students will not 
be allowed to attend classes in which addi-
tional registrants put an undue load on the in-
structors. The procedures to be followed are 
given in the Graduate School Manual. 

Wellesley-MIT Exchange 

Graduate students are eligible to participate in 
the Wellesley-MIT Exchange Program. Welles-
ley courses are not considered (A) subjects, 
but they may be accepted for credit toward 
your degree with the approval of your depart-
ment. For details about the Exchange, see the 
description of the Program in Chapter III of 
this catalogue. 

Woods Hole Oceanographic institution 

MIT, in conjunction with the Woods Hole 
Oceanographic Institution, offers graduate de-
gree programs in oceanography and oceano-
graphic engineering. All decisions, from 
admi3sion to the conferring of the joint degree, 
are made by consensus of MIT/WHOI joint 
discipline committees. The programs in ocean-
ography involve the Departments of Biology 
and Earth, Atmospheric, and Planetary Sci-
ences at MIT. The oceanographic engineering 
programs involve the MIT Departments of 
Civil, Chemical, Electrical, Materials Science, 
Mechanical, and Ocean Engineering. Informa. 
hon regarding the program may be obtained 
from the MIT Joint Program Office or the Edu-
cation Office at WHOI. 

Boston University 

A cross-registration agreement has been 
made between the MI r Departments of Eco-
nomics and Political Science and the African 
Studies Program of Boston University Details 
of the procedures to be followed are similar to 
those for Harvard-MIT cross-registration. 

Brandeis University 

A cooperative arrangement also exists be-
tween the MIT Department of Urban Studies 
and Planning and the rlorence Heller Gradu-
ate Schoo: for Advanced Studies in Social 
Welfare at Biandeis University. Cross-
fegistration is restricted to one or two subjects 
per term in the areas of social weliare at 
Brandeis and urban studies at MIT 

Tufts University 

A cross-registration agreement exists between 
the MIT Department of Nutrition and Food Sci-
ence and the School of Dental Medicine at 
Tufts University. The program is restricted to 
specific graduate subjects at each institution. 
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Graduate Registration 
and Academic 
Performance 

Complete information on registration proce-
dures may be found in the "MIT Registration 
Material" packet which is available to students 
in December and May in the Building 10 
Lobby. Additional details may be found in ihe 
Graduate School Manual. 

Definition of Student Status 

Once admitted (or readmitted) to MIT, a per-
son becomes an MIT student at the start of 
the term for which he or she was admitted. 
Student status is retained until graduation, un-
less the student withdraws, is required to with-
draw, or fails to complete registration in a 
given term. For the fall and spring terms, com-
pletion of the steps listed below is necessary 
for continuing student status during that term: 
1) registration material issued by the Registrar 
has been completed and returned, 2) financial 
registration material issued by the Bursar has 
been completed and returned, 3) all Institute 
charges have been paid when due, or satis-
factory alternative arrangements have been 
made with the Bursar, 4) the registration off i-
cer has approved the student's registration 
form, 5) an ID validation sticker has been 
picked up according to instructions, and 6) the 
Graduate Need Determination Form along 
with parental information when requirad, or the 
Graduate and Professional Schools Financial 
Assistance Services (GAPSFAS) form has 
been submitted to the Student Financial Aid 
Office. 

Registration 

Each student is required to complete registra-
tion forms and present them to the Registrar 
before the opening of each term or as speci-
fied in registration instructions. First-term reg-
istration is available during the summer to 
newly entering students and should be picked 
up at the Registrar's Office (E19-335) upon ar-
rival at MIT. Registration material for continu-
ing students is available in May and can be 
picked up in the Building 10 Lobby for two 
days, after which it is available in the Regis-
trar's Office. Second-term registration ma-
terials are similarly available in December. An 
individual who has not completed registration 
procedures by the start of the sixth week of 
the term will be withdrawn and will be charged 
a prorated tuition for this period. 

Every student is assigned to a faculty member 
of his or her department who serves as the 
student's registration officer. Each student's 
program must be approved by this individual, 
and changes may be made only with the reg-
istration officer's approval 

Subject Credits and Designations 

The units for each subject are indicated in the 
subject descriptions listed in Chapter VII of 
this catalogue. Each subject is listed with 
three credit numbers, showing in sequence 
the units allotted to: class; laboratory, design, 
or field work; and preparation. The total credit 
for a subject is obtained by adding together all 
the units shown. 

In the list of subject descriptions, the year 
classification is indicated as "U" for an under-
graduate subject arid "G" for a subject offered 
primarily for graduate students. The "A" desig-
nation following the name of a subject indi-
cates that it is an approved subject for a 
graduate degree and is offered primarily for 
graduate students. 

Final Examinations 

Final examinations are held at the end of each 
term; the schedule is issued about two months 
before the examination period. Each student is 
held responsible for obtaining an examination 
schedule at the Information Center, for report-
ing any conflicts in examinations before the 
time limit given on the schedule, and for at-
tending the final examinations required in the 
subjects for which he or she is registered. 

No member of the instructing staff can excuse 
a studcnt from a scheduled final examination. 
Absence from any final examination is equiva-
lent to a failing grade except on presentation 
of adequate evidence of sickness or other 
valid reason for the absence. The Dean of the 
Graduate School must be consulted for ap-
prcval in order for a student whose term work 
has heen salisfactory to take a postponed ex-
amination on the subject. The instructor may, 
if the evidence warrants, issue a final grade 
without requiring a postponed final 
examination. 

Grade Reports and Transcripts 

Grade reports are issued by the Registrar at 
the end of each term and summer session to 
all registered students. Students may order 
transcripts of their academic record at the 
Registrars Office, Room E19-335, upon pre-
sentation of a receipt from the Cashier's Of-
fice, Room 10-180, at a cost of $2 per copy. 

Detailed descriptions of the grades and nota-
tions used at MIT are given in the section enti-
tled Undergraduate Registration and Academic 
Performance in Chapter III of this catalogue. 
Grades and notations used at MIT in both 
undergraduate and graduate subjects are the 
same. 

Graduate Academic Standards 

It is the responsibility of the Committee on 
Graduate School Policy (CGSP) to monitor 
minimum academic standards for graduate 
students and special graduate students in ac-
cordance with the rules and regulations of the 
faculty. The CGSP reviews the academic rec-
ords of all graduate students at the end of 
each term (including the summer session), 
and students with cumulative ratings of 3.5 to 
4.0 are given particular attention. Considera-
tion is given not only to low grades, but to 
other factors affecting a student's performance 
in meeting the requirements for the degree 
program in which he or she is enrolled. 

Recommendations for action by the CGSP are 
made by departmental graduate committees. 
Unless extenuating circumstances are found, 
students who are not making satisfactory 
progress towards a degree may be denied 
permission to continue or may be warned that 
without substantial improvement in the follow-
ing term they may be refused further registra-
tion in the Graduate School. 

More detailed information concerning proce-
dures followed by CGSP may de found in the 
Graduate School Manual. It is also important 
for students to be informed of individual 
department requirements and expectations 
concerning academic performance. 

Independent Activities Period 

During the January Independent Activities 
Period (IAP), graduate stirdents may pursue 
their own interests, including thesis research 
end preparation for qualifying exams. They 
also may lead or participate in activities spe-
cially organized for this three and one-half 
week period. 

Graduate students should read the section on 
IAP in Chapter III of this catalogue for details 
concerning credit. VA benefits, and special 
student status. 
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Admissions 

Regular Graduate 	 International Graduate 
Admissions 
	

Admissions 

A Regular Graduate Student is an applicant 
who has been admitted to the Institute and is 
registered for a program of aavanced study 
and research leading to any of the post-
baccalaureate degrees offered by MIT. A stu-
dent registered in a program of study leading 
to the simultaneous award of the degrees of 
Bachelor of Science and Master of Science 
must apply to the Graduate School and be 
registered as a graduate student for at least 
one academic term (not the summer session) 
of his or her program of study. 

To be admitted as a Regular Graduate Stu-
dent, an applicant must have received a bach-
elor's degree or its equivalent from a college, 
university, or technical school of acceptable 
standing. Applicants ae- evaluated by the de-
pertment 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 capabil-
ities, and any other pertinent data furnished by 
the applicant. While high academic achieve-
ment does not guarantee admission, such 
achievement, or other persuasive evidence of 
professional promise, is expected. 

Some engineering departments require stu-
dents 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 signifi-
cant work in mathematics and the physical 
sciences, but some require as little as a year 
each of college-level mathematics and phys-
ical science. Requirements of individual (de-
partments are given in Chapter VI of this 
catalogue. Students with minoc deficiencies in 
preparation mai be admitted to the Graduate 
School; however, deficiencies in prerequisite 
or general or professional subjects must be 
made up before the student may proceed with 
graduate work dependent on them 

Application Procedures 

Students normally enter the Graduate School 
in September. However, in several depart-
ments suitable programs can he arranged for 
students entering in June or February Pro-
spective applicants should check with individ-
ual departments about their dates for 
admission 

Students wishing to enter in June or Septem-
ber should apply on the prescribed forms by 
January 14; candidates for admission in Feb-
ruary should apply by November 1. However, 
applications submitted later may be consid-
ered if vacancies still exist. Candidates for ad-
mission 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 (except to the 
Sloan School of Management and the Depart-
ments of Chemistry, Urban Studies and Plan-
ning, and Physics) should usually be 
requested from and submitted to the Director 
of Admissions, Room 3-103, Massachusetts 
Institute of Technology, Cambridge, Massa-
chusetts 02139. A $35 application fee must 
accompany all application forms. Payment 
should be by check or money order, payable 
to the Admissions Office, MIT. The fee is not 
required of a student who applies for readmis-
sion as a candidate for the same degree or for 
a higher graduate degree in the same depart-
ment after a lapse of less than two years. A 
fee is not required of a currently registered 
student who applies to another department. 
Applications for readmission after an absence 
of five years or more must be approved by the 
Dean of the Graduate School. 

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 
is conditionally approved until subsequent evi-
dence is provided that the degree has been 
awarded. 

Inquiries about specific requirements for ad-
mission should be addressed to the chairman 
of the appropriate departmental committee on 
graduate students. 

Graduate Record Examinations (GRE) 

Many departments require applicants to sub-
mit scores in the Aptitude lest and the appro-
priate Advanced Test of the Graduate Record 
Examination, Applicants are urged to consult 
with appropriate departments to confirm test 
requirements and recommendations. For a 
test application, write to the Graduate Record 
Examination, Educational Testing Service, Box 
955, 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 techni-
cal institute. The academic record and all cre-
dentials must indicate the ability of the 
candidate to complete an 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 take the Test 
of English as a Foreign Language (TOEFL). 
This test is mentioned in the section on inter-
national Undergraduate Admissions in Chapter 
III of this catalogue. 

The Final Application for Admission from Inter-
national Students may be obtained from the 
Director of Admissions, Room 3-103, Massa-
chusetts Institute of Technology, Cambridge, 
Massachusetts 02139. 

Applicants must submit complete application 
materials to the Director of Admissions. 

Please refer to the previous section concern-
ing individual departmental requirements for 
the Graduate Record Examinations. 
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Special Graduate 
Students 

A Special Graduate Student is one whose in-
tended program of study is essentially gradu-
ate in nature but who is not a candidate for a 
degree. Normally such a student will have re-
ceived a bachelor's degree. All applications 
are made through the Admissions Office. Ap-
plications for the specific subjects desired will 
be evaluated by the Graduate Committee of 
the appropriate department(s). Admission is 
valid for only one term; a student must seek 
readmission each term to continue at the Insti-
tute. Those applying for Special Graduate Stu-
dent status for the first time must pay a $35 
application fee. A fee is not required for re-
newal applications within a two-year period. 
To be allowed to continue as a Special Gradu-
ate Student, academic performance satisfac-
tory to the Committee on Graduate School 
Policy must be maintained 

The deadlines for filing Special Student appli-
cations are May 1 for the summer term, Au-
gust 1 for the fall term, and January 1 for the 
spring term. 

Citizens of countries other than the United 
Stats whose native language has not been 
preoominantly English must submit the Test of 
English as a Foreign Language (TOEFL) as 
noted in the section on International Graduate 
Admissions. 

Admiss:on as a Special Graduate Student 
does not imply any commitment on the part of 
the Graduate School toward an individual's 
admissibility to Regular Graduate Student sta-
tus (degree candidate). If a Special Graduate 
Student is subsequently admitted as a degree 
candidate, subjects completed may be used in 
partial fulfillment of requirements for an ad-
vanced degree. The department will determine 
what subjects are acceptable. Registration as 
a Special Graduate Student does not count to-
ward minimum residency requirements for an 
advanced degree nor for eligibility for non-
resident status. 

Correspondence concerning admission as a 
Special Graduate Student should be ad-
dressed to the Director 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 as-
signed research and their corresponding sal-
ary scales, staff members of the Office of 
Sponsored Programs, 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, 
an OSP appointee or an employee of the Lin-
coln Laboratory or the Draper Laboratory who 
desires to work for an advanced degree must 
be admitted as a Regular Graduate Student 
and complete the residency and other require-
ments of the degree program to which the in-
dividual has been accepted. This individual 
may not continue to hold a research staff ap-
pointment nor can research work performed 
while thus employed be included as part of the 
thesis for an advanced degree. 

Any OSP appointee or an employee of the 
Lincoln Laboratory or the Draper Laboratory 
may, by written permission 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 acade-
mic credit. Acceptance for such enrollment 
will be granted if, in the opinion of the instruc-
tor, the individual is qualified to undertake the 
subject and if section size permits. For this 
type of enrollment, the student will be as-
signed 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 aca-
demic 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, un-
less the approval of the department head and 
of the appropriate academic Dean has been 
obtained 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 Person-
nel Officer to effect such employment. A grad-
uate 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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Costs for Graduate 
Students 

The following are the basic tuition and fees at 
MIT for the academic year 1984-85 (which are 
reviewed and likely to increase each year): 

Tuition! 	 $10,300 

Hospital and Accident 
Insurance Policy2 	 240 

The tuition for all regular graduate students, 
including graduate student staff, in the first 
and second terms is $5,150 per term. Full tui-
tion 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 resi-
dent student is $7,725, if not registered during 
preceding regular term. The tuition for all reg-
ular graduate students including fellows, train-
ees, and academic staff in the 1984 summer 
session was $3,450. Special tuition rates ap-
ply 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 
$165 per unit taken either for credit or not for 
credit. This unit fee applies up to a maximum 
of $5,150 per term and is subject to the fol-
lowing minimum fees: 

Members of the MIT Community' 	$990 
Other Special Students 	 1,485 

1 
Payrnent of this fee entitles all regular and special registered 
students to comprehensive health care services at the MIT 
Medical Department, including consultation with a wide range 
of specialists, diagnostic studies, and hospitalization in the 
MIT Infirmary, Charges are made for pre-entry physicals, 
obstetrical care. routine eye examinations, contact lens 
service, hearing aid evaluations ear piercing, dental care, 
missed appointments, contraceptive devices, prescription 
drugs, and those surgical procedures and outside diagnostic 
tests which should be covered by the student s hospital and 
accident insurance policy 
2 
The MIT Student Insurance covers hospitalization (other than 
in the MIT Infirmary) due to accidents or illness The 
insurance is required for all students, unless they can 
demonstrate that they have equivalent coverage through 
another insurance program A medical insurance plan for 
student's spouse end children is also available The additional 
cost of insurance coverage to, the spouse or outside hospital 
care is $848 Hospitalization insurance for one or more 
children may be purchased for $210 A student withdrawing 
dunng a term may cancel this insurance and receive a credit 
as of the end of the month when cancelled, by tiling a rogue,' 
at the Student Insurance Office 
3 
Includes Special Students who are full-time employees of the 
Institute Of who are dependents of full-time employees or 
regular students 

Any resident graduate student making prog-
ress 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, initially, 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 com-
pleted document on the basis of a charge of 
$430 per week from the starting date of the 
term, with a minimum of $430 for the Master's 
or Engineer's degree and $860 for the Doc-
toral degree. If the immediate!y preceding term 
was the summer term and if the graduate stu-
dent was not registered for thesis in that sum-
mer term, but was rGy.stered for thesis in 
residence in the previous second term, the 
minimum tuition for thesis is $2,575. A student 
who continues to hold a fellowship, trainee-
ship, or graduate staff appointment for the re-
mainder 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 unusua' 
circumstances, the Dean of the Graduate 
School may set special tuition rates for gradu-
ate students. 

Doctoral thesis research is ordinarily carried 
out while the student is in residence at the In-
stitute. However, on some occasions, it may 
be essential or desirable that the student be 
absent from the campus during a period of his 
or her thesis research. Permission to become 
a non-resident doctoral candidate must be 
sought from the Dean of the Graduate School 
at least one month prior to the opening of the 
term during which the student wishes to regis-
ter in this category. Prior to submission, the 
request must be approved by the student's 
thesis supervisor and by the representative to 
the Committee on Graduate School Policy 
from the student's department of registration. 
Students who are permitted to undertake non-
resident thesis research must register as Non-
Resident Doctoral Candidates and pay tuition 
equal to approximately 15 percent of the regu-
lar full tuition ($770 per term for 1984-85). Fol-
lowing completion of the non-resident 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 $2,575. Please consult the Gradu-
ate School Manual for additional information 
on non-resident 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-8 
Mechanical Engineering, Course II-B 
Ocean Engineering, Course XIII-C 
June-August (15 months), $10,300 

Chemical Engineering Practice, 
Course X-A 
September-January or February-June. 
$5,150 

Electrical Science and Engineering or 
Computer Science and Engineering, 
Course VI-A 
Engineering Internship Program 
July 1 to June 30, $10,300 

Materials Science and Engineering 
Course III-B 
September-August, $10,300 

In each case, the first $5,150 is due on the 
date when the first-term tuition is normally 
due, and the additional $5,150 is due on the 
date when the second-term tuition is normally 
due. 
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Except for employees of the Institute or their 
children, the tuition fee is $290 per unit of reg-
istration, with a minimum charge of $2,610. 
There is a maximum charge of $8,700 Per 
term for full-time special graduate students en-
rolled in the program. Students interested in 
the Management of Technology Program 
should consult the Sloan School of Manage-
ment with regard to fees. 

There is a professional activities fee of $100 
per regular term in the Master's Degiee Pro-
gram in the Sloan School. 

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 withdraw-
ing 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 is 
financially obligated to the Institute for the tui-
tion appropriate to the program approved by 
his or her faculty advisor or graduate registra-
tion officer at the first of the term. Any subse-
quent 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 payment which the student has made 
will be refunded 

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) for a single graduate 
student generally average about $870; for a 
married graduate student, $1,180; and for a 
married graduate student with one child, 
$1,900. These cost estimates dc not include 
tuition, books, or the Hospital and Accident In-
surance Policy. Campus housing for graduate 
students is limited and less than half of the 
graduate student population can be accommo-
dated in Institute housing. On-campus dining 
opportunities are available to graduate 
students. 

Miscellaneous Fees 

Application fee for graduate 
admission 	 t 35 

Late registration fee 	 20 

Fee for doctoral degree language 
exam (given at an unscheduled time) 	30 

Fee for late filing of 
degree application 	 20 

Payments 

Financial information and instructions and bills 
for tuition and other charges will be sent to 
admitted and continuing graduate students 
prior to the beginning of each term. Students 
must, by the due date specified in these in-
structions, either make their payment in full or 
elect the MIT Bursary Payment Plan, which al-
lows for monthly payments plus applicable 
finance charges Research and teaching as-
sistants who have fees in excess of $150 
billed through the Bursar's Office after the tui-
tion portion of their award has been credited 
may pay their fees through monthly payroll de-
ductions without associated finance charges. 

If the Bursary Payment Plan is elected, it must 
be signed by the payment due date to avoid 
the late payment charge. Students not on the 
Bursary Payment Plan will be assessed a late 
payment charge of one and one-half percent 
on the outstanding balance of their accounts 
each time a payment due date is missed. 

All outstanding bills must be paid or satisfac-
tory arrangements made with the Bursar for 
their payment before a student will be allowed 
to register at the beginning of a term, or, if a 
candidate for a degree, be allowed entry of his 
or her name on the degree list. 

Fee for late thesis title 
	

Registered strident status can be withdrawn at 
change 
	

20 	any time for delinquency in payment of bills. 

Library processing fees 
Doctoral theses 
	

30 
All other theses for 
advanced degrees 
	

20 

Processing Charges for Late Changes in 
Registration 

A late change in registration, which requires 
the approval of the appropriate faculty commit-
tee, 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 $20 for one subject or $25 
for more than one subject in a petition. There 
is an additional charge of $20 for a retroactive 
change after the end of the term 

The miscellaneous fees and processing 
charges listed above are nonrefundable, un-
less levied in error 

Students and their families might consider the 
Parent Loan Plan. developed to help parents 
of MIT students pay for educational expenses 
at MIT over an extended period of time. This 
monthly installment plan otters loans at mod-
erate interest rates to parents (US citizens) 
whose annual family income is between 
$25,000 and $100,000. Further information 
may be obtained from John Rogers, MIT Par-
ent Loan Plan Office, Box 160, Boston, Mas-
sachusetts 02101, (617) 253-4134 
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Financial Aids 

  

Fellowships, Traineeships, 
and Scholarships 

MIT makes available financial support to grad-
uate students from a variety of sources and in 
several different forms — fellowships, scholar-
ships, traineeships, teaching and research as-
sistantships, the Federal College Work-Study 
Program, and the 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 every department nor the Institute it-
self 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. 

Upon admission to an MIT graduate program, 
all students are required to complete the MIT 
Graduate School Need Analysis form as a part 
of the registration process. Although MIT does 
not require completion of the Graduate and 
Professional Schools Financial Aid Service 
(GAPSFAS) form, students may submit the 
GAPSFAS form in lieu of the MIT Graduate 
Student Need Analysis form. To do so, they 
must designate on the GAPSFAS form that a 
copy should be sent to MIT. 

Information on fellowships and other financial 
aid resources is available from departments 
and the Office of the Dean of the Graduate 
School, Room 3-138. Information on loans and 
the College Work-Study Program is available 
from the Student Financial Aid Office, Room 
5-119. 

A fellowship or traineeship is an award to a 
graduate student which covers tuition, partially 
or fully, and prowdes, in addition, a stipend to 
help defray living expenses. In the context of 
the Graduate School, a scholarship is an 
award which fully or partially covers tuition 
only. Most awards are made on the basis of 
academic promise and in some instances 
financial need to students who are enrolled in 
a graduate degree program Under Section 
117 of the US Internal Revenue Code of 1954, 
such awards, held by degree candidates, are 
not usually subject to income tax 

The Institute receives funds from individual 
donors and corporations which provide for the 
support of fellowships and scholarships each 
year. In addition, government agencies and 
private foundations offer fellowships and other 
grants which they award either directly to out-
standing students for use at institutions of their 
choice or, in a few cases. to MIT for award to 
its students Fellowships available under these 
national programs are summarized in the 
following section 

Applicants to the Graduate School who seek 
financial support from any of the fellowships, 
traineeships, or scholarships administered by 
MIT, including those granted by national agen-
cies and foundations for award by the Insti-
tute, should check the appropriate items on 
the regular Application for Admission to the 
Graduate Scho)I Applicants will be consid-
ered 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 aca-
demic year, beginning in June or September, 
must be filed by January 15. Applications for 
fellowship aid filed after this date are consid-
ered only if funds are available. Final action 
on applications is taken on the recommenda-
tion of departments to the Graduate School at 
the end of March, after the announcement of 
awards to applicants by the national agencies 
and foundations under their national competi-
tive programs. A student who wins such a fel-
lowship is usually eligible only for a 
supplementary award in accordance with 
MIT's guidelines. For further information on 
these guidelines, please see the Graduate 
School Manual. 

In accordance with a resolution of the Council 
of Graduate Schools in the United States, en-
dorsed by most graduate schools in the US, a 
student has until April 15 to accept or decline 
an otter. If a student does not reply to an offer 
by this date, it may be canceled. 

Every student holding a fellowship. trainee-
ship, 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 withd:aws from the Institute before 
tenure expires, the award must be relin-
quished, and the student will be required to 
refund any sum already paid as the Dean of 
the Graduate School deems appropriate. 
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Loan Funds 	 Teaching and Research 
	

Other Employment 
Assistantships 
	

Opportunities 

MIT administers the Technology Loan Fund 
under which financial assistance is available to 
graduate students. However, loan capital is 
limited and MIT student loans are granted only 
after the student has explored all sources of 
aid including employment opportunities and 
the Guaranteed Student Loan program from 
banks and other lending institutions. Eligibility 
for MIT loans is based on need as determined 
by the Student Financial Aid Office, and is a 
function of student expenses and resources 
(including assets). Standard budgets have 
been developed for single students and mar-
ried students with or without dependents and 
are rigorously applied. Loans not covered by 
the Guaranteed Student Loan program require 
a co-signer. 

Graduate students who do not possess US 
citizenship or a permanent resident visa are 
not eligible for state or Federally guaranteed 
loans, nor are they eligible for MIT loans dur-
ing the first year of residence. Thus, students 
who are citizens of other countries must be 
prepared to meet their expenses for the first 
year at MIT without recourse to loans from the 
Institute and without expectation that in subse-
quent years loans may be available. 

Special Students (individuals who are not ad-
mitted to a graduate degree program) may ap-
ply to MIT for loan funds, but there is no 
commitment to provide assistance. State 
Guaranteed Loans may be approved when the 
student is enrolled for 24 or more units 

Specific information on eligibility for loan funds 
is available from the Student Financial Aid Of-
fice, Room'5-119. 

MIT employs about 425 graduate students 
each year as part-time or full-time instructors 
or teaching assistants to aid the faculty in 
grading undergraduate quizzes, instructing in 
the classroom and laboratory, and conducting 
tutorials. 

The departments regard seriously the benefits 
of a teaching assistantship as a preparation 
for a career in university teaching, and the In-
stitute offers a prize each year — the Goodwin 
Medal — for conspicuously effective teaching 
by a graduate student. 

The units for which an instructor or teaching 
assistant may register as a student are deter-
mined by the department in the 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 coo-
sidered for a teaching appointment should 
write to the department. Only full-time gradu-
ate students who are candidates for advanced 
MIT degrees may be appointed. 

Each year about 1,500 graduate students at 
MIT hold appointments as research assistants. 
The principal duty of a research assistant is to 
contribute to a program of departmental or 
interdepartmental research. 

Most students welcome the opportunity to par-
ticipate as junior colleagues of the faculty in 
an ongoing research project which frequently 
influences their choice of thesis topic. Appoint-
ments to research assistantships 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 
the light of duties and program of study. Re-
search assistants are compensated on the 
basis of time devoted to their research. In all 
cases they must pay full tuition. 

Students who receive financial support from 
other sources (fellowships, scholarships, 
teaching assistantships, etc.) may receive 
supplementary stipends as research assistants 
in accordance with Institute and departmental 
guidelines 

Employment is available both on or off cam-
pus. The Student Employment Office, Room 
5-119, keeps up-to-date listings of job oppor-
tunities which are open to graduate students. 
Some positions are available directly through 
the academic departments, laboratories, and 
administrative offices on campus. 

International students may work on campus 
but may require special permission from the 
US government to work off campus. Citizens 
of other countries should consult the Dean for 
Student Affairs' international student desk be-
fore 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 under-
jraduates may apply to the Dean for Student 
Affairs for positions as Graduate Residents. 
Such positions provide room and board but no 
stipend. 
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Scholarships and 
Fellowships for 
Graduate Students 

National Fellowships for Graduate Study 

American Association of University Women 
Hertz Foundation 
Mellon Fellowships in the Humanities 
National Science Foundation 
Office of Naval Research Fellowships 

See Graduate School Office for details of these and 
other programs 

Aid for Foreign Study 

Churchill Scholarship Program 
German Academic Exchange Service (DAAD) 
Institute of International Education (Fulbright) 
Luce Scholars Program 
Marshall Scholarships 
Rhodes Scholarships 

Numerous other fellowships exist for graduate and 
postdoctoral study abroad. For an inclusive listing of 
international fellowships consult the International Stu-
dents Office, Room 5-112, 253-3795. Allot the 
above scholarships have early fall deadlines 

Aid for Study In Various Fields 

The following individuals and organizations have 
made gifts to MIT to assist graduate students in need 
of financial aid. These awards are administered by 
the Graduate School Office or the individual depart-
ments (as indicated). Individual applications are usu-
ally not tiecessary. 

Ralph B Abrams 
Edward Austin 
Bell Laboratories Doctoral Scholarship Program 
John F. Blackie Memorial 
William Sumner Bolles 
G. Y. Chu Fellowship 
Helen Collamore 
Victor J. Decorte Fund 
Exxon Teaching Fellowships 
Alfred W. French 
Ida M. Green 
Frank M. Greenlaw 
Holland Hamilton Fellowship 
Whitaker Health Sciences Fund 
John A. Lyons 
National Distillers and Chemical Corporation 
Potter-Seltzer 
Rockwell International 
Henry Bromfield Rogers 
Henry Saltonstall 
James Savage 
Susan H Swett 
Gerard Swope 
Frank Hall Thorp 
Tsang Fellowship Fund 
Thomas Upham 
An Wang Fellowship Fund 
Jonathan Whitney 
Xerox, Inc. 
Hugh Hampton Young Memorial Fund 

Aeronautics and Astronautics 

Donald W. Douglas 
Richard C. Du Pont 
Lester D. Gardner 

Architecture 

The Aga Khan Fellowship for Islamic Architecture 
Avalon Foundation 
W. Danforth Compton Memorial 
William Emerson Fund 
William and Frances Emerson 
Edith M. Hobbs 
Samuel A. Marx 
Floyd Naramore Architectural Memorial Fund 
Willard B. Perkins 
Arthur Rotch 

Chemical Engineering 

Amoco Foundation 
Atlantic Richfield Foundation 
Chevron (Standard Oil Company of California) 
Dow Chemical Company Foundation 
Exxon Teaching Fellowships 
Edwin R. Gilliland 
W. R. Grace and Company 
Halcon International, Inc. 
Arthur D. Little 
Nestle-Westreco Company 
Pfizer, Inc. 
Polaroid Foundation, Inc. 
Shell Companies Foundation 

Chemistry 

Lewis Paul Chapin 
Dow Chemical Company 
Eastman Kodak Company 
Halcon International, Inc. 
Arthur D. Little 
Forris Jewett Moore Memorial 
James Flack Norris 
Polaroid Foundation, Inc 
Uniroyal Foundation 

Civil Engineering 

Exxon Teaching Fellowships 

Earth, Atmospheric, and Planetary 
Sciences 

Amoco Foundation Doctoral Fellowship 
Chevron (Standard Oil Company of California) 
Exxon Teaching Fellowships 
Phillips Fellowship (Phillips Petroleum Company) 
Shell Doctoral Fellowship 

Economics 

Clarence J Hicks Memorial 
Graduate Economics Alumni Fellowship 

Electrical Engineering and Cqmputer 
Science 

Amoco Foundation 
Analog Devices, Inc. 
Burroughs Corporation 
Cronin Fund 
Digital Equipment Corporation 
General Electric Foundation 
Grass Instrument Company 
GTE Foundation 
IBM Corporation 
RCA Corporation 
Sanders Associates, Inc 
Schlumberger-Doll Research 
Schlumberger Foundation 
Vinton-Hayes Fellowships in Communication 

Management 

Sloan School of Management -- A number of fellow 
ships and scholarships for students seeking the 
doctoral degree 

Council for Opportunity in Graduate Management 
Education Fellowships 

Exxon Education Foundation Fellowship 
Johnson & Johnson Leadership Awards 

Materials Science and Engineering 

Allegheny-Ludlum Industries, Inc 
American Metal Climax Foundation 
ASARCO Foundation 
Cabot Fellowship 
International Nickel Company. Inc 
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Mechanical Engineering 

Allied Chemical Corporation Fellowship 
Exxon Teaching Fellowships 
General Electric Foundation 
MTS Systems Corporation 
Weyerhauser Company Foundation Fellowship 

Nuclear Engineering 

Manson Benedict Fellowship 
Sherman R. Knapp Fellowship in Nuclear Power 

Engineering 
Theos J. Thompson Memorial Fellowship 

Nutrition and Food Science 

Bernard E. Proctor Memorial 

Ocean Engineering 

American Society of Naval Engineers 
Society of Naval Architects and Marine Engineers 

Physics 

Karl Taylor Compton Fellowships 

Urban Studies and Planning 

William Emerson Fund 
Alan M. Voorhees 
Frederick J. Adams 
Charles Abrams 
Avalon Foundation 

To encourage and recognize high achieve-
ment by students at MIT, a number of prizes 
have been established by individuals and or-
ganizations. In general, these awards are 
made each year by the Office of the Dean for 
Student Affairs, the Dean of the Graduate 
School, or by the departments or organiza-
tions concerned. 

American Institute of Chemists Award (1957) 
Avery Allen Ashdown Award 
Karl Taylor Compton Prizes (1951) 
The Goodwin Medal 
The Edward L. Horton Fellowship Award 
Military Prizes 
Scott Paper Foundation Leadership Award 
Irwin Sizer Award 
William L. Stewart, Jr., Awards (1964) 
Stratton Prizes (1930) 
The Laya and Jerome B. Wiesner Awards (1979) 

Architecture 

Alpha Rho Chi Medal (1932) 
Student Certificate of the American Institute of 

Architects (1914) 
Student Medal of the American Institute of Architects 

(1914) 

Chemical Engineering 

Chemical Engineering Special Service Award 
Rosemary J. Wojtowicz Memorial Prize in Chemical 

Engineering Practice 

Civil Engineering 

Tucker-Voss Award (1953) 
Richard Lee Russel Prize 119671 
The Steinberg Prize (1977) 

Earth, Atmospheric, and Planetary 
Sciences 

The Jule 0 Charney and Victor P Starr Awards 
(1981) 

Christopher Goetze Memorial Prize 
The Carl-Gustav Rossby Award in Meteorology 

Management 

Allied Fellowship 
E Pennell Brooks Prize 
Digital Equipment Corporation Scholarships 
Henry B. duPont Scholarship 
Editorships of the Sloan Management Review 
Henry Ford II Scholarship 
Thomas M. Hill Prize 
Alexander Proudfoot Fellowships 
Seley Scholarships 
Zenon S. and Clotilde Zannetos Sloan Ph.D. Thesis 

Prize 

Materials Science and EnginaerIng 

American Metal Climax Foundation Pri..c ;1969) 
Falih N Darmara Materials Achievement Award 
Foundry Educational Foundation Scholarship 
John Wulff Award for Excellence in Teaching 

Mechanical Engineering 

Luis de Florez Awards 119571 
Silent Hoist and Crane Company Materials Handling 

Award 119501 

Nuclear Engineering 

Roy Axford Award (for Outstanding Senior) 
Irving Kaplan Award (for Outstanding Junior) 

Ocean Engineering 

Society of Naval Architects and Marine Engineers 
Award 

echnology and Policy Program 

Alumni Award for Excellence and Leadership 
Alumni Prize for Best Thesis 

Electrical Engineering and Computer 
Science 

Carlton E Tucker Award for Excellence in Teaching 
Harold L Hazen Award for Excellence in Teaching 
Frederick C Herne III Award for Excellence in 

Teaching 
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Interdepartmental Study 
and Research 

   

    

Advances in knowledge and concern with the 
functioning of modern society have led re-
searchers to become interested in complex 
problems that can no longer be adequately 
dealt with from the vantage point of a single 
academic department. There is thus an in-
creasing tendency at MIT for faculty and stu-
dents from different fields to work together in a 
variety of groups, laboratories, centers, and 
programs that cut across departmental or 
School lines. Some of these opportunities lead 
to degrees or form the basis for a "minor" pro-
gram; many can be explored through the var-
ious interdepartmental organizations and 
research facilities available at MIT. 

These interdepartmental educational opportun-
ities and research facilities are listed here and 
described in detail in this chapter. The specific 
opportunities available for undergraduate and 
graduate students in each of these areas are 
outlined within the description of the program 
or facility. 

Some of the interdepartmental programs and 
research facilities provide opportunities for un-
dergraduates to engage in research or study 
as part of a departmental major, and some 
provide a way to broaden a student's educa-
tional experience. Undergraduates enrolled in 
a variety of departments may find valuable 
possibilities for thesis work and participation in 
the Undergraduate Research Opportunities 
Program (UROP). 

Most of the Institute's major interdepartmental 
organizations and research facilities listed in 
this chapter offer graduate students oppor-
tunities for interdepartmental research, includ-
ing thesis topics (and often research 
assistantships). Some of the interdepartmental 
educational programs have been formally ap-
proved for graduate students by the Commit-
tee on Graduate School Policy. An interested 
student must be admitted by one of the regu-
lar academic departments in order to partici-
pate in an interdepartmental program (except 
in Operations Research). Each of these pro-
grams has a standing faculty committee which 
administers the program, but degrees in the 
field of study are granted by the student's de-
partment of registration. The descriptions of 
these programs indicate in the title the ad-
vanced degree(s) which are offered; e.g., 
(S.M.), (Ph.D.). Other study or research op-
portunities may be fields of study which lead 
to advanced degrees, either as part of depart-
mental degree programs or as interdepart-
mental programs administered on a more ad 
hoc basis. 

The opportunities for interdepartmental study 
and research at MIT include: 

Acoustics 
Archaeology and Ancient Technology (see 

Center for Materials Research in Archaeol- 
ogy and Ethnology) 

Artificial Intelligence Laboratory 
Arts and Media Technology 
Astronomy and Astrophysics 
Bates Linear Accelerator (see Laboratory for 

Nuclear Science) 
Biomedical Engineering 
Bitter National Magnet Laboratory 
Cell Culture Center 
Center for Advanced Engineering Study 
Center for Advanced Visual Studies 
Center for Cancer Research 
Center for Cognitive Science 
Center for Computational Research in Eco- 

nomics and Management Science 
Center for Health Effects of Fossil Fuels 

Utilization 
Center for Information Systems Research 
Center for International Studies 
Center for Materials Research in Archaeology 

and Ethnology 
Center for Materials Science and Engineering 
Center for Policy Alternatives 
Center for Real Estate Development 
Center for Space Research 
Center for Transportation Studies 
Clinical Research Center 
Cognitive Science Programs (see Center for 

Cognitive Science) 
Communications Policy Program 
Concourse Program for First-Year Students 
Draper Laboratory 
Economics and Urban Studies 
Energy Laboratory 
Energy Study and Research 
Environmental Studies 
ESG (Experimental Study Group) 
Health Sciences arid Technology 
Humanistic Studies Combined with Engineer- 

ing or Science (S B. Degree Programs) 
Innovation Center 
Integrated Studies Program 
Interdisciplinary Programs in Humanities 
Intei disciplinary Research Opportunities for 

Undergraduates (see UROP) 
International Food and Nutrition Program 
Laboratory for Computer Science 
Laboratory for Electromagnetic and Electronic 

Systems 
Laboratory for Information and Decision 

Systems 
Laboratory for Manufacturing and Productivity 
Laboratory for Nuclear Science 
Laboratory of Architecture and Planning 
Law-Related Studies 
Lincoln Laboratory 
Management of Technology Program 
Materials Processing Center 

Mineral Resources Engineering and 
Management 

Mining and Mineral Resources Research 
Institute 

Nuclear Reactor Laboratory 
Oceanography and Oceanographic 

Engineering 
Operations Research Center 
Operations Research 
Plasma Fusion Center 
Polymeric Materials 
Power Engineering 
Real Estate Development (see Center for Real 

Estate Development) 
Research Laboratory of Electronics 
Science, Technology, and Society 
Sea Grant College Program 
Spectroscopy Laboratory 
Statistics Center 
Technology Adaptation Program 
Technology and Policy 
Transportation (see Center for Transportation 

Studies) 
Undergraduate Research Opportunities 

Program (UROP) 
Undergraduate Seminars 
Unspecified S.B. Degree Programs for Inter- 

disciplinary Study 
Wallace Astrophysical Observatory (see As- 

tronomy and Astrophysics) 
Wallace Geophysical Observatory 
Women's Studies 
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Acoustics 

Acoustical study and research are canned out 
within the Departments of Mechanical Engi-
neering, Ocean Engineering, Electric,),  Engi-
neering and Computer Science, Aen-,nautics 
and Astronautics, and Architecture. 

Acoustical work generally supports the princi-
pal activities within the departments, such as 
in communications, machine design, propul-
sion and guidance, and structural design. Sub-
jects in acoustics have few prerequisites and 
can be readily taken by students from any de-
partment. Undergraduates should be ahle to 
take several acoustics courses from the offer-
ings of various departments. At the graduate 
level, it is possible to set up more specialized 
interdepartmental programs of study and re-
search in acoustics. The unspecified master's 
degree in engineering allows one to specialize 
in acoustics. Another possibility is to enter the 
doctoral program of one of the departments 
and to establish a special faculty committee 
with representatives of the appropriate depart-
ments for the program. The degree received 
may be departmental or designate a specialty 
in acoustics. 

Acoustics subjects fall generally within three 
categories. The first consists of basic subjects 
at both undergraduate and graduate levels. 
These subjects are taught within the Depart-
ments of Electrical Engineering and Computer 
Science, Mechanial Engineering, and Archi-
tecture. A second group of subjects supports 
the various research activities in acoustics. 
These include subjects in speech communica-
tion, neural physiology and perception of 
speech, sound vibration and wave propaga-
tion, aerodynamic noise, and medical ultrason-
ics. A third set of subjects is in "professional 
practice," and includes noise control, architec-
tural acoustics, and sonar applications. A 
complete listing of the various acoustics sub-
jects is contained in the brochure Acoustics at 
MIT. 

Students wishing further information should 
contact Professor Richard H. Lyon, Depart-
ment of Mechanical Engineering, Room 3-366, 
MIT, Cambridge, Massachusetts 02139, (617) 
253-2214 

Artificial intelligence Laboratory 

The primary goal of the Artificial Intelligence 
Laboratory is to understand how computers 
can be made to exhibit intelligence. Two corol-
lary goals are to make computers more useful 
and to understand certain aspects of human 
intelligence. Current research includes woik 
on robotics, English-language understanding, 

learning and automatic debugging, common-
sense reasoning, engineering problem solving, 
manufacturing productivity, computer architec-
ture, and human development. 

Graduate students typically are enrolled in 
the Departments of Electrical Engineering and 
Computer Science, Mechanical Engineering, 
Psychology, Mathematics, or Linguistics and 
Philosophy. Undergraduates get involved 
through UROP projects. 

Robotics. This area includes studies in vision, 
tactile sensing, manipulation, and the intelli-
gent connection of perception with action. 
Central problems are the formulation of repre-
sentations and the exploitation of natural con-
straints. 

Design and Analysis Systems. Engineers de-
sign, analyze, debug, and explain complex en-
gineered systems using reasoning that is 
relatively deep. Understanding this reasoning 
requires the ability to deal with such notions 
as causality and the interaction of constraints. 
Applications apply particularly to very large-
scale integrated circuit design and program-
ming. 

Learning and Natural Language. Recent work 
has concentrated on theories explaining how 
new situations can be analyzed in terms of re-
membered case studies and on ideas that en-
able the rules of natural language syntax to be 
inferred from examples. Applications include 
information retrieval and intelligent support 
systems, both oriented toward supplying deci-
sion makers with usable computer expertise. 

Computing Concepts. Sopnisticated ideas for 
programming languages and computer archi-
tectures are a major research theme. Current 
work focuses on a connection memory ma-
chine with a million processors and on 
scalable, message-oriented models of 
computation. 

Further information is available from Professor 
Patrick H. Winston, Director, Artificial Intelli-
gence Laboratory, Room NE 43-816, MIT, 
Cambridge, Massachusetts 02139, (617) 
253-6218. 

Arts and Media Technology 

A new Arts and Media Technology facility un-
der construction at MIT will be completed in 
1984. The facility will house exhibition gaiter
es and a new Institute interdisciplinary labora- 
tory, called the Media Lab, and will include 
research and educational activities in media 
arts and sciences. The academic program as-
sociated with the building is emerging from a 

new Ph.D. program in Media Technology, as 
well as a redefined Master of Science in Vi-
sual Studies (S.M.Vis.S ) degree program. 
Both degrees will include interdisciplinary alli-
ances with related MIT activities, particularly: 
computer science, clectronic music, and learn-
ing research. A description of the present 
S.M.Vis.S. program may be found under the 
School of Architecture and Planning in Chap-
ter VI. 

Astronomy and Astrophysics 

Observatories and Facilities 

Teaching and research in astronomy and as-
trophysics at MIT are truly interdepartmental, 
involving more than 25 faculty members of the 
Departments of Physics: Earth, Atmospheric, 
and Plan Aary Sciences; Mathematics; Electri-
cal Engineering and Computer Science; and 
Chemistry.The subjects offered and the oppor-
tunities for graduate and undergraduate re-
search cover a correspondingly broad 
spectrum. 

The observational programs emphasize the 
application of modern technology to the study 
of objects as diverse as the rings of planets 
and clusters of galaxies. For example, radio 
telescopes, as single dishes or transcontinen-
tal interferometer arrays, are used to deter-
mine the structure of r^!.io galaxies and to 
analyze the formation of complex molecules in 
interstellar space. X-ray satellites are used to 
measure the temperature and composition of 
intergalactic matter and to study the properties 
of thermonuclear explosions on neutron stars. 
Plasma detectors on deep space probes are 
used to explore the properties of the inter-
planetary medium and the magnetospheres of 
the planets out to Neptune. Raaar scanners 
are used from Earth and from planet-
orbiting spacecraft to map the topography of 
Venus. Two-dimensional CCD arrays are used 
for image analysis on optical telescopes. 
Looking toward the future possibility of gravity-
wave astronomy, instruments for the detection 
of gravitational radiatioi, are now under devel-
opment. 

Some of the theoretical research is related di-
rectly to observational programs as in the 
study of planetary ring systems, the interpreta-
tion of ilterplanetary plasma measurements, 
and the evolution of X-ray binaries Other ef-
forts are devoted to understanding the general 
circulation of planetary atmospheres, the dy-
namics of both isolated and interacting galax-
ies, and problems of relativistic and high-
energy astrophysics ranging from the origin of 
the universe in the Big Bang to the formation 
of galaxies, the mechanisms of supernovae, 
and the origins of cosmic rays. 
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The George R. Wallace, Jr., Astrophysical 
Observatory is a versatile facility for research 
and teaching in optical astronomy, and direct!y 
supports the growing student and faculty inter-
est at MIT in astronomy and related sciences. 
The Observatory, located in nearby Westford, 
Massachusetts, has two optical telescopes of 
16- and 24-inch diameter with unique elec-
tronic instrumentation. The telescopes are 
used in formal instruction, for student research 
projects, and as testbeds for instrumentation 
to be used with larger instruments. Further in-
formation on the Wallace Observatory may be 
obtained by contacting Professor James L. 
Elliot, Department of Earth, Atmospheric, and 
Planetary Sciences, Room 54-422, MIT, Cam-
bridge, Massachusetts 02139, (517) 253-7556 
or 253-6308. 

The Haystack Radio Observatory provides 
opportunities for undergraduate and graduate 
student research, both for spectroscopy of the 
interstellar medium and for very-long-baseline 
interferometry. The Haystack Observatory is 
also located in Westford. 

The McGraw-Hill Observatory at Kitt Peak in 
Arizona is operated jointly by MIT, the Univer-
sity of Michigan, and Dartmouth College. It 
has two telescopes of 52-inch and 95-inch di-
ameter, both with modern instrumentation. 

Experimental programs with student participa-
tion involve instruments launched in rockets, 
satellites, and interplanetary spacecraft. In ad-
dition, MIT students and staff observe at other 
installations such as the National Radio As-
tronomy Observatory in West Virginia and the 
National Astronomy and Ionospheric Observa-
tory in Arecibo, Puerto Rico, and they use the 
telescopes of both the Kitt Peak National Ob-
servatory and the Cerro-Tololo Inter-American 
Observatory in Chile. 

Astronomy and astrophysics subjects, which 
are offered at the undergraduate and gradu-
ate levels, are primarily given by the Depart-
ments of Physics and Earth, Atmospheric, and 
Planetary Sciences. Further information, in-
cluding a complete list of astronomy and as-
trophysics subjects, inay be obtained by 
contacting Professor George Clark, Room 37-
611, MIT, Cambridge, Massachusetts 02139. 
(617) 253-5842. 

Biomedical Engineering 

There are many graduate degreP opportuni-
ties (Sc.D., Ph.D.) in biomedical engineering 
at MIT, and students and faculty in many de-
partnients are conducting research in this 
area. These research interests, spanning tha 
life sciences, physics, and engineering, have 
led to the development of programs of gradu-
ate study for students wishing to pursue ca-
reers in these rapidly evolving fields. Each of 
these programs has evolved out of the inter-
ests and professional specialties of the partici-
pating faculty. Many are based primarily in the 
academic departments of the School of Engi-
neering and, therefore, are available to stu-
dents as regular departmental activities. 
Virtually all of the engineering studies are in 
collaboration with life scientists, many of 
whom are members of medical faculties and 
affiliated with teaching hospitals in the Boston 
area. 

There are currently four graduate programs in 
biomedical engineering available to graduate 
students at MIT. These are: 1) departmental 
programs in the School of Engineering; 2) MIT 
Interdepartmental Doctoral Program in 
Biomedical Engineering; 3) Harvard-MIT Divi-
sion of Health Sciences and Technology Doc-
toral Program in Medico' Engineering and 
Medical Physics: and 4) combined M.D.-Ph.D. 
programs in the Harvard-MIT Division of 
Health Sciences and Technology. 

The choice among the first three cf these pro-
grams depends on the desired breadth of ex-
posure to the medical and life sciences and 
the career goals of the student, particularly 
with respect to the clinical aspects of biomedi-
cal engineering. 

1) A student who is primarily attracted by a 
basic engineering discipline which is applica-
ble to biological problems and who intends to 
pursue a professional engineering career 
which may lie outside the field of biomedical 
engineering is advised to apply for the depart-
mental program. A background in mathematics 
a nd the physical sciences is a necessary pre-
requisite for graduate study in the School of 
Engineering departmental tiomedical engi-
neering programs. preparation in the biological 
sciences though desirable, is not required. 
Further information on departmental programs 
in the School of Engineering may be obtained 
from the graduate registration officer of the 
appropriate department. Active biomedical re-
search is pursued in the Departments of 
Aeronautics and Astronautics, Chemical Engi-
neering. Electrical Engineering and Computer 
Science, Materials Science and Engineering, 
Mechanical Engineering, and Nuclear Engi-
neering 

2) A student who wishes a broader exposure 
to the Isle sciences as preparation for a career 
in the application of engineering and physics 
to a wide range of living systems is advised to 
apply for the Interdepartmental Doctoral Pro-
gram in Biomedical Engineering, administered 
by the MIT Committee on Biomedic Thgi-
neering. The program is aimed at di rw loping 
biomedical engineers who can function well in 
both the 'ields of engineering and life sci-
ences, as, for example, bioengineei., ,n-
cerned with control systems and will, 
instrumentation for aerospace medicine; bio-
materials scientists interested in developing 
materials for artificial organs and j.iiosthetic 
devices; experts in fluid flow who are seeking 
a deeper understanding of how the cardiovas-
cular system functions; and systems engineers 
interested in designing automated laboratories, 
model emergency rooms, operating rooms, 
and patient facilities. Graduate students from 
any department who possess or are complet-
ing an engineering master's degree may apply 
for admission. Students should normally apply 
for admission to the MIT engineering depart-
ment most closely related to the field of their 
undergraduate major, and should contact the 
MIT Committee on Biomedical Engineering of-
fice, Room 37-219, MIT, Cambridge, Massa-
chusetts 02139. A guide to Biomedical 
Engineering and Physics at MIT and Harvard 
describes both educational programs and re-
search activities. Copies are available from 
Professor L. R. Young, Room 37-207, MIT, 
Cambridge, Massachusetts 02139, (617) 
253-7805. 

3) A student who wish,-7, intensive exposure to 
the medical scie...ies as preparation for a ca-
reer of research on important clinical programs 
is advised to apply for the HST Doctoral Pro-
gram in Medical Engineering and Medical 
Physics Further information may be obtained 
from the Admissions Office of the Harvard-MIT 
Division of Health Sciences arid Technology, 
Room E25-513B. 

4) The biomedical sciences curriculum of the 
Harvard-MIT Division of Health Sciences and 
Technology leads to the M.D. at Harvard Med-
ical School and may be combined with studies 
leading to the S.M. or the Ph.D. in one of the 
MIT departments. Students interested in such 
combined degree programs must apply inde-
pendere y to the department of interest and to 
Harvard Medical School. Further information 
may be obtained from Professor E. Cravalho, 
Room E25-335, MIT, Cambridge, Massachu-
setts 02139. (617) 253-1414. 

Biomedical engineering is also of increasing 
interest to undergraduate students at MIT. 
Investigations on such varied topics as biome-
terials. biological control systems, and mecha- 
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nisms of sensory perception, to name only a 
few, involve faculty and students from most of 
the engineering departments. Mucii of this re-
search is carried out in interdepartmental labo-
ratories in collaboration with workers from 
medical centers in the Boston area. Under-
graduates wishir,g to explore this developing 
area have ample opportunity within their regu-
lar departmental major through elective sub-
jects, special laboratory projects, and the 
senior thesis. These studies should be of spe-
cial interest to students who are enrolled in a 
premedical curriculum. The Committee on 
Biomedical Engineering serves as an advisory 
body which can assist students in setting up 
interdepartmental programs. Further informa-
tion may be obtained from Professor L. R. 
Young, Room 37-207, MIT, Cambridge, Mas-
sachusetts, 02139, (617) 253-7805. 

Bitter National Magnet Laboritory 

The Francis Bitter National Magnet Labora-
tory, supported by the National Science Foun-
dation, conducts a program of research and 
development in science and engineering in 
areas involving magnetic fields. 

Continuous fields up to 30 testa are available 
in a variety of configurations. High magnetic 
field and high resolution nuclear magnetic res-
onance spec:rometers are used for studies of 
molecules of biological interest. Both the high 
field magnets and the nuclear magnetic reso-
nance spectrometers are made available on a 
routine basis to research groups from other 
MIT departments and from institutions 
throughout the world. In addition, the Labora-
tory operates pulsed magnets giving fields up 
to 45 testa and a magnetically shielded room 
of walk-in size. 

The Laboratory's solid-state physics research 
program is an experimental and theoretical 
study of semiconductors, magnetic materi-ls, 
and superconductors. Molecular biology stud-
ies are carried out using high resolution nu-
clear magnetic resonance spectrometry and 
the Messbauer effect. 

The Laboratory also conducts research and 
development programs aimed at the practical 
application of magnetic fields to tectincigy 
and medicine. Current projects include studies 
of the weak magnetic fields of the human 
body and the effects of magnetic fields on liv-
rig systems. studies of magnetic separation 
!echniques, and development of nuclear mag-
netic resonance imaging systems. 

Collaborative programs are carried out with 
the Departments of Physic..., Electrical Engi-
neering and Computer Science, Mechanical 
Engineering, Nuclear Engineering, Materials 
Science and Engineering, Chemistry, and with 
the Plasma Fusion Center. These collabora-
tive programs include participation by under-
graduate and graduate students working on 
theses. Undergraduate students in the UROP 
program and others are also employed. 

Additional infonnation may be obtained from 
the Director of the Laboratory, Professor Peter 
Wolff, Building NW14-3220, MIT, Cambridge, 
Massachusetts 02139, (617) 253-5478. 

Cell Culture Center 

The Cell Culture Center was established and 
funded by the National Science Foundation to 
serve as a facility and resource for cell biolo-
gists throughout the United States. Its mission 
is to carry out large-scale cell and virus pro-
duction that will allow scientists to conduct 
novel and important experiments in basic cell 
biology which could not be carried out with the 
materials and resources available in the inves-
tigator s own laboratory. The Center works di-
rectly with individual scientists on basic 
research problems, and carries out an active 
program for the development of new tech-
niques for large-scale cell and virus produc-
tion. A limited number of graduate and 
undergraduate students can participate 
through the Departments of Biology or Nutri-
tion and Food Science in studies carried out in 
the Center involving large-scale animal cell 
production. Recently a Cell Sorter Laboratory 
was added which provides instrumentation to 
analyze various light scatter properties and 
any compatible fluorescent label on a rapid, 
single-cell basis, providing statistical quantita-
tion of each desired parameter on a given 
suspended cell population. The laboratory is 
equipped with Ortho DiagnoMic Instrumenta-
tion and an on-line computer system for data 
acquisition, storage, and analysis. 

Further inquiries may be addressed to the Of-
fice of the Director, Dr. Donald J. Giard, Room 
E17-321, MIT, Cambridge, Massachusetts 
02139, (617) 253-6430. 

Center for Advanced Engineering Study 

The primary objective of CAES is to improve 
the capabil,ties and effectiveness of practicing 
engineers. Emphasis is given to technical and 
managerial-technical subjects which are appli-
cations-oriented. The Center identifies 
problems which are of great national or 
professional importance and offers instruction 

and assistance to the profession in solving 
them. Through research and improved meth-
ods of continuing education, the Center pro-
vides a number of ways for participants to 
acquire the knowledge and skills needed to 
resolve these problems. 

The Center offers the following programs, 
which include both on-campus and off-campus 
activities: 

1) The Advanced Study Programs enable en-
gineers, scientists, and technical managers to 
come to MIT for one or more terms to work in 
depth, and to strengthen their base, in techno-
logical areas pertinent to their professions. 
The entire offering of MIT undergraduate and 
graduate subjects, seminars, and colloquia is 
available. Participation in ongoing research 
work and self-study programs can be ar-
ranged. Participants may develop programs of 
study to meet their individual needs or may 
participate in specialized programs in Air 
Transportation, Communication Technology 
and Policy, Design and Manufacturing Auto-
mation and Control, Quality and Productivity, 
Robotics Assembly Automation, and Systems 
Reliability and Risk Analysis. A certificate is 
awarded following satisfactory completion of a 
Program. 

2) The Visiting Engineers Program enables 
outstanding experienced research engineers 
to speno an academic year or longer at MIT 
pursuing research in close collaboration with 
one or more MIT faculty members. 

3) Thi 	'he Video Course Development 
Progran,. 	_3 has developed more than 
1,00u videupes, video course manuals, and 
textbooks in er.nineering, science, mathemat-
ics, and manageolent. These video-based 
courses are designed to meet the individual 
needs of engineers, scientists, and technical 
managers working in the field. 

4) The Seminar Office supports a variety of 
nonaccredited continuing education programs 
— workshops, seminars, short courses, and 
conferences. Emphasis is on technical and 
management applications in science and engi-
neering, reflecting trends in the marketplace 
and their relationship to technology develop-
ment. Individual programs vary in length, last-
ing front one day to one month, and may be 
held at MIT or other locations around the 
country and overseas. 

5) This year the Center's program of research 
and development in continuing education 
shifted its emphasis from energy conservation 
to the problems associated with commercial 
competitiveness 	international markets. One 
of the keys to increased strength in this area 
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is increased quality and productivity. Based 
upon studies at the Center, a new subject, 
Managing Systems of People and Machines 
for Quality and Productivity, is being offered in 
the School of Engineering. Influencing under-
graduate and graduate education is an impor-
tant by-product of the Center's research and 
development program. 

For more information on the above programs 
and current offerings, contact Myron 7ribus or 
John Newcomb, Center for Advanced Engi-
neering Study, Room 9-221, MIT, 77 Massa-
chusetts Avenue, Cambridge, Massachusetts 
02139, (617) 253-7400. 

Center for Advanced Visual Studies 

The Center for Advanced Visual Studies pro-
vides artists of achievement with the 
opportunity to explore new artistic forms. Col-
laboration through a working dialogue between 
artists, scientists, and engineers is of primary 
importance in the exploration of new creative 
objectives. Mutually beneficial contact between 
artist and scientist allows the artist to develop 
the technical competence to utilize advanced 
technology, 

The Center's main areas of interest are: envi-
ronmental art and design; developmental artis-
tic media work; interaction of art, science, and 
technology; celebrations; and education to-
ward the new arts — video, holography, com-
puter-aided design and programming, laser 
art, and sky art. 

A limited amount of work space also is avail-
able for a small number of research affiliates 
and graduate students. Undergraduates 
may participate in the Center through UROP. 
A catalogue listing the Center's educational of-
ferings, in association with the Department of 
Architecture, Is available in the Office of the 
Director, Professor Otto Piene, Building W11, 
40 Massachusetts Avenue, MIT, Cambridge, 
Massachusetts 02139, (617) 253-4415. 

Center for Cancer Research 

The Center for Cancer Research provides fa-
cilities for interdepartmental work in various 
phases of fundamental cancer research. The 
Center's faculty are drawn from the Depart-
ment of Biology. Graduate students in any of 
the MIT departments may ask to do doctoral 
thesis research under the supervision of the 
faculty of the Center. If accepted, they may be 
eligible for support as research assistants in 
the Center Opportunities for undergraduate 
research are available through the UROP pro-
gram. Seminars in cancer research both for 
credit and as public colloquia of the Center 

are available. Further information may be ob-
tained by contacting the Office of the Director, 
Professor Salvador Luria, Room E17-110, 
MIT, Cambridge, Massachusetts 02139, (617) 
253-6400, 

Center for Cognitive Science 

Cognitive Science Programs 

The Center for Cognitive Science provides 
an intellectual and administrative focus for in-
dividual and collaborative research in cognitive 
science al MIT. In addition, a committee of the 
Center disseminates information about gradu-
ate and undergraduate study in cognitive sci-
ence. 

Members of the Center represent the Depart-
ments of Electrical Engineering and Computer 
Science, Linguistics and Philosophy, and Psy-
chology (which offer subjects appropriate for 
training in cognitive science), as well as the 
Artificial Intelligence Laboratory and the Re-
search Laboratory of Electronics. 

A number of cooperative activities involving 
members of the Center and scientists at other 
institutions with programs in cognitive science 
are planned or in progress, and the members 
of the Center maintain active relations with 
scientists working at other academic, medical, 
and research institutions in the Boston area. 

The Center administers an extensive program 
of postdoctoral fellowships designed to attract 
outstanding young scholars to MIT for an ex-
tended interaction with members of the Cen-
ter. The Center also coordinates a number of 
research projects in the areas of cognitive sci-
ence pursued by visiting and permanent mem-
bers of the Center. Computer-based laboratory 
and research facilities are maintained within 
the Center to support the conduct ol s.2ch re-
search. 

A Cognitive Science Seminar and series of 
colloquia serve to disseminate scientific infor-
mation and provide for the mutual exchange of 
students and workers in the field, 

Further information may be obtained from the 
Office of the Director, Professor S. J. Keyser, 
Room 20D-213, MIT, Cambridge. Massachu-
setts 02139, (617) 253-4143. 

The undo% aduate bachelor's degree pro-
gram in cognitive science is described under 
the Department of Psychology in Chapter VI of 
this catalogue 

At the graduate level, no formal interdisci-
plinary degree program is offered at present. 

Graduate students who wish to have informa-
tion or guidance about available resources 
across departments should consult the chair-
man of the Committee on Graduate Studies in 
the Cognitive Sciences, Professor Samuel J. 
Keyser, Room 20D-213, MIT. Cambridge, 
Massachusetts 02139. (617) 253-4141 

Center for Computational Research In 
Economics and Management Science 

This Center's purpose is to advance knowl-
edge about modeling in economics, statistics. 
and management. This is accomplished 
through algorithmic research and related soft-
ware development, performed by researchers 
representing the varied quantitative disciplines 
that underlie modern computer-intensive mod-
eling. These disciplines include econometrics, 
statistics, numericai analysis, and operations 
research. Computer implementation is per-
formed using interactive tools, of which the 
single most important is a comprehensive soft-
ware environment called TROLL. TROLL con-
tains programming tools and standard 
functions that facilitate the rapid implementa-
tion of experimental algorithms and also pro-
vides a modeling environment for applied 
studies. The system provides all standard 
techniques, and many experimental ones, for 
building and using econometric models. 

Recent research at the Center has focused on 
the evaluation and irnprovement of model reli-
ability, simultaneous equation estimation, non-
linea optimization, robust estimation, ARIMA 
time series models, and the use of artificial in-
telligence concepts in statistical or economet-
ric model building. 

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 Management, collaboration with the 
Statistics Center and the Energy Laboratory, 
the Laboratory for Decision and Information 
Systems, and the Operations Research Center 
on projects of mutual interest; and use of Cen-
ter-developed software by the Departments of 
Economics. Political Science, and Civil Engi-
neering. 

Several graduate students work as research 
assistants at the Center, and undergraduates 
participate in UROP projects. Students some-
times use the Center's resources in doing 
theses. 

Further informatior may be obtained from the 
Director, Professor Edwin Kuh, Room E40-
149, MIT, Cambridge, Massachusetts 02139, 
(617) 253-8413. 
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Center for Health Effects of Fossil Fuels 
Utilization 

The Center for Health Effects of Fossil Fuels 
Utilization was established through the collab-
orative efforts of combustion scientists and en-
gineers, toxicologists, and analytical chemists 
in the Departments of Chemical Engineering, 
Nutrition and Food Science, and Chemistry. 
The Center is funded by the National Institute 
of Environmental Health Sciences. Its associ-
ated research programs are funded by NIEHS, 
the US Department of Energy, and other gov-
ernmental agencies These research programs 
have provided challenging interdisciplinary 
problems for graduate and undergraduate 
students. Of particular importance is the em-
phasis on providing information sufficient to 
guide engineering design for combustion sys-
tems with loweradlavels of biologically active 
emissions. 

The primary mode of research involves analyt-
ical chemists working with combustion engi-
neers to measure and identify the chemical 
components from experimental and practical 
combustion systems. Toxicologists first evalu-
ate the biological activity of the raw exhausts 
by measuring their mutagenic potency in bac-
teria and human cells. The combination of an-
alytical chemistry and toxicology is then used 
to identify the specific, compounds in the ex-
hausts which are responsible for the biological 
activity. A second area of research is the 
study of the effects of gaseous and particulate 
combustion effluents on respiratory physiol-
ogy. A third area is the development of means 
to measure the presence and biological effects 
of combustion-generated chemicals directly in 
humans 

The findings of studies in all three areas have 
stimulated primary research efforts in under-
standing both the mechanisms of compound 
formation and the mechanisms of activity in 
inducing cancer and genetic change. 

The Director of the Center is Professor G-  ald 
N. Wogan, Professor of Toxicology and Head 
of the Department of Nutrition and Food Sci-
ence. Further information may be obtained 
from Professor William G. Thilly. Associate 
Director and Professor of Genetic Toxicology, 
Room E18-666, MIT, Cambridge, Massachu-
setts, 02139, (617) 253-6221. or from the 
Center Office. Room 2UA-104. 253-8800. 

Center for Information Systems Research 

The Center for Information Systems Research 
(CISR) was established at the Sloan School of 
Management in 1974. CISR's activities focus 
on research aimed at improving the effective-
ness of information-processing tools and tech-
niques available to managers in the private 
sector and policymakers in the public sector. 
There is a recognized need to institute more 
effective relationships between academics and 
private and public sector managers in a joint 
effort to improve computer-based information 
systems. 

Research at CISR is pragmatic, problem-
based, and application-driven. Research ef-
forts are performed primarily in application 
areas of immediate interest to managers and 
policymakers. A set of corporate sponsors 
provides both funding and assistance in defin-
ing and investigating significant research 
areas. Research on fundamental issues affect-
ing both the public and private sectors is being 
performed in such areas as 1) decision sup-
port systems, 2) the information needs of 
managers, 3) technology, and 4) the manage-
ment of the information systems function. 
CISR disseminates significant research find-
ings to the information systems user commu-
nity through teaching, seminars, working 
papers, and publications. 

The background of CISR's faculty ranges from 
computer science and electrical engineering to 
law, psychology, and organizational behavior. 

Each year, a number of master's degree 
graduate students in management informa-
tion systems perform their thesis work and 
course projects in conjunction with ongoing 
CISR research. In addition, Ph.D. and 
master's students are often involved in CISR 
projects as research assistants. 

Further information about the Center may be 
obtained by contacting the Office of the Direc-
tor, Dr. John F. Rockart, Room E40-193, 
Sloan School of Management, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-2348. 

Center for International Studies 

The Center for International Studies engages 
in research on the international dimension of 
contemporary policy questions, particularly 
:hose related to scientific and technological 
change The Center has no formal teaching 
program of its own, most of its senior staff are 
faculty members of various MIT departments, 

and there are opportunities for graduate stu-
dents to participate in the Center's research 
programs. The following are the areas of cur-
rent research: 

science and public policy 
arms control and defense studies 
US-Japan science and technology 
energy policy 
risk management 
communications policy 
migration and development 
international effects of regulatory policies 
technology and development 
food and nutrition 
environmental issues 
problems of advanced industrial societies 
US-China scierce and technology 
international political problems and conflict 
political and economic development 

Further information may be obtained from the 
Director, Professor Eugene B. Skolnikoff, 
Room E38-648, MIT, Cambridge, Massachu-
setts 02139, (617) 253-3140. 

Center Jr Materials Research In 
Archaeology and Ethnology 

Archaeology and Ancient Technology 
Program 

The Center for Materials Research in Ar-
chaeology and Ethnology (CMRAE) encour-
ages new directions for research in 
anthropology, archaeology, art history, and re-
lated humanistic and social science disciplines 
by providing them with an expanded technical 
base in the sciences of organic and inorganic 
materials. The Center was established in 1977 
and includes eight institutions in the greater 
Boston area: Boston University, Brandeis Uni-
versity, Harvard University, the University of 
Massachusetts, MIT, the Museum of Fine Arts 
ef Boston, Robert S. Peabody Foundation for 
Archaeology, Tufts University. and Wellesley 
College MIT serves as the Center's coordinat-
ing institution. 

The Center's research activities are carried 
out in a network of shared laboratories at 
member institutions, which are used by stu-
dents and faculty of those institutions as well 
as by visiting scholars and graduate students 
who join the Center for shorter periods. The 
materials reseacch laboratories include, among 
others, metallurgy, ceramics, Italics, archaeo-
botany, and zooarchaeology. The research 
program of the Center emphasizes rigorous 
laboratory study of artifacts and other kinds of 
cultural remains in order to determine the na-
ture and structure of the materials of which 
they are composed and the extraction and 
processing regimes they have undergone. 
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The Center offers graduate-level subjects in 
the CMRAE Graduate Laboratory (20B-012). 
These are open to graduate students and 
senior undergraduates from all participating 
institutions. Each subject is heavily laboratory 
oriented, runs for a full year, and covers a 
single class of materials (e.g., ceramics or 
metals), or a method for interpreting archaeo-
logical data (e.g., computers in archaeology). 

The Center runs a Summer Institute, which of-
fers a one-month, intensive laboratory course 
open to graduate students and scholars from 
institutions througnout tha United States and 
abroad. 

Further information about the Center may be 
obtained from the Director, Professor 1-!eather 
Lechtrnan, Anthropology/Archaeology Program 
and Department of Materials Science and En-
gineering, Room 8-138, MIT, Cambridge, Mas-
sachusetts 02139, (617) 253-1375. 

MIT also otters an undergraduate program in 
Archaeology and Ancient Technology. 
Through a combination of archaeological field-
work, laboratory studies, and subjects, this 
, -ogram attempts to improve the understand-
ing of how pre-modern people adapted their 
material environment to their needs, We also 
study how cultures, interacting with materials, 
produced technological systems which, in turn, 
helped to shape the cultures themselves. This 
area of study combines the scientific examina-
tion and experiments of the materials labora-
tory, the scientific excavation of archaeological 
sites, the aesthetic feel of the technology and 
apprecif... 	of its products, and the historical 
and anthropological study of the contexts of 
the technologies in specific places and times. 
The subjects, given in the Anthropology/ 
Archaeology Program and in the Department 
of Materials Science and Engineering, focus 
on different ancient societies and different an-
cient technologies, and on the ethnographic 
record of the use of materials and techniques 
in the production of art and material culture in 
general. 

The specific projects currently under study in 
the Laboratory for Research on Archaeological 
Materials and in the field include examination 
of pre-Columbian metalworking in the Andes 
and in Mesoamerica, a study of ceramic pro-
duction in the American Southwest and in Ja-
pan, an investigation of the change from 
tempera to oil medium in painting of the Italian 
Renaissance, and a reconstruction of the agri-
cultural system developed by the ancient 
Maya. Interested students should contact Pro-
fessor Heather Lechtman, Room 16-401, MIT, 

-7-  

Cambridge. Massachusetts 02139, (617) 253-
2172, Professor Arthur Steinberg, Room 20B-
131C. 253-6956, Professor Suzanne DeAlley, 
Room 20D-105, 253-6955: or Dr Frederick 
Wiseman, Room 20B-131B, 253-6973 

Center for Materials Science and 
Engineering 

Major research programs currently supported 
by the Center emphasize interdisciplinary re-
search on the synthesis arid properties of ma-
terials in the following areas of thrust: 1) flow 
and fracture in high temperature alloys: 
2) structure and properties of microcrystalline 
and glassy alloys produced by rapid solidifica-
tion; 3) catalytic activity and surface structure. 
4) defects in solids; 5) phase transitions; 
6) deformation and fracture in polymer com-
posites; 7) materials research using synchro-
tron radiation. Major funding for these 
interdisciplinary programs is provided under 
the National Science Foundation Materials 
Research Laboratories Program. 

Participating in CMSE-funded programs are 
faculty groups from the Departments of Chem-
ical Engineering. Chemistry, Electrical Engi-
neering and Computer Science, Materials 
Science and Engineering, Mechanical Engi-
neering, and Physics. Graduate and under-
graduate students participate actively in all 
aspects of the CMSE research program. Ac-
tual appointments are handled by the aca-
demic departments 

CMSE maintains excellent modern central ser-
vice facilities such as crystal growing and 
characterization laboratories; spectroscopic fa-
cilities: scanning, transmission, and scanning-
transmission electron microscopy, analytical 
compositional analysis: X-ray diffraction: mi-
croelectronics fabrication and characterization: 
an ion implanter, and Scanning Auger, ESCA, 
and L EED analysis available in the Surface 
Analyt.'.;al facility. Also available are the Von 
Hippe,  Reading Room and a student machine 
shop. Annual CMSE reports entitled Research 
in Materials at MIT and Polymer Research at 
MIT cover research in these areas and are 
available through the Center by contacting the 
Administrative Office, Room 13-2098, MIT, 
Cambridge, Massachusetts 02139, (617) 253-
6841 Further information may be obtained 
from the Office of the Director, Room 13-2090, 
MIT, Cambridge. Massachusetts 02139. 

"snter for Policy Alternatives 

The Center for Policy Alternatives (CPA) was 
eetablished in 1972 within the School of Engi-
neering to meet the growing need for interdis-
ciplinary policy analysis. CPA's objectives are 
to identify and study important emerging soda; 
issues in which technology and engineering 
play a signficant role, to assess the conse-
quences of established institutional policies 
?rtd develop alternative actions for decision 
makers, and to provide students and profes-
sionals with research and training opportuni-
ties in policy formulation and analysis. 

CPA's studies have been coniissioned by 
and directed to a variety of institutions in the 
US and abroad including government, indus-
try, labor, and educational institutions that are 
addressing complex socio-technical problems. 
Many CPA studies are international in scope 
and have either used a comparative approach 
or focused on the experience of a single for-
eign country, often with the collaboration of 
foreign research centers or universities. CPA 
has been particularly concerned with industrial 
innovation — the way new technology is de-
veloped and introduced — and with policies 
for assessing and ameliorating the adverse 
social effects of technology. 

The CPA iipproach to policy analysis involves 
specialists from a wide variety of backgrounds 
including engineering, science, law, econom-
ics, political science. public health, and philos-
ophy Research at the Center often requires 
the development of new research methodolo-
gies that both encompass and extend tradi-
tional approaches. Legal analysis is an 
important dimension of the Center's work, and 
law and technology courses at MIT have been 
developed and are taught by Center faculty 
and staff The Center especially welcomes the 
participation of faculty, students, and staff from 
the departments, other centers, and laborato-
ries at MIT in joint research efforts. 

A Master of Science degree program in Tech-
nology and Policy was initiated in 1975 by the 
School of Engineering with the collaboration of 
CPA (see description under Technology and 
Policy in this chapter) Several CPA staff 
members teach courses in the Technology 
and Policy Program. are on its Steering Com-
mittee, and oversee a number of master's 
theses in the program 
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CPA staff also supervise master's and Ph.D. 
candidates from various departments and ad-
vise students participating in interdisciplinary 
programs. Courses taught by CPA staff in-
clude Law, Technology, and Public Policy; 
Management of Technology; Technology, Law, 
and the Working Environment; Environmental 
Law; and Proseminar in Technology and 
Policy. 

Graduate and undergraduate students inter-
ested in participating in CPA research pro-
grams or in developing new policy research 
projects should contact the Office of the Direc-
tor, Professor Nicholas A Ashford, Room E40-
209, MIT, Cambridge, Massachusetts 02139, 
(617) 253-1662. 

Center for Real Estate Development 

Real Estate Development (S.M.) 

The Center for Heal Estate Development pro-
vides an intellectual focus for research on is-
sues affecting the development process. 
Faculty associated with the Center are drawn 
from the Departments of Architecture, Urban 
Studies and Planning, Civil Engineering, and 
the Sic School of Management. The major 
research interests of the Center include the 
linkages between design quality and financial 
performance; the interaction between tax pol-
icy, monetary policy, and the availability of 
capital for development; models of the de-
mand for different types of development; and 
research on new forms of public-private part-
nerships. The Center encourages interaction 
between members of the development indus-
try and the academic community through sem-
inars, colloquia, lectures, and a series of 
intensive summer courses. The Center is sup-
ported in part through corporate and personal 
memberships from firms and individuals active 
in the development industry 

The Center also serves as the home for the 
Master of Science in Real Estate Development 
program, an interdepartmental degree pro-
gram which combines training in design, plan-
ning, construction, management, finance, and 
marketing. The program is intended to prepare 
students to assume positions of responsibility 
in private development companies, financial 
institutions, government agencies, nonprofit 
development organizations, and consulting 
firms. The program may be completed in 12 
months of intensive study Further information 
about the Center or the Master of Science in 
Real Estate Development may be obtained 
from Charles H. Spaulding, Director, Center 
for Real Estate Development, W31-300, Cam-
bridge, Massachusetts 02139. 

Center for Space Research 

The Center for Space Research offers stu-
dents, faculty, and professional research staff 
opportunities to participate ln a broadly based 
program of space-related research. Its projects 
draw upon the interests and expertise of sci-
entists and engineers from many MIT depart-
ments and laboratories. Research programs 
are carried on, for example, in X-ray astron-
omy, space plasma physics, and the life sci-
ences. These experimental studies usually 
involve experiments carried by balloons, 
sounding rockets, orbiting satellites, or deep 
space probes. The experimental programs are 
supplemented by closely related programs of 
ground-based research in similar fields and by 
laboratory development of suitable instrumen-
tation for the space-based and ground-based 
experiments. An active program of theoretical 
studies in astrophysics is also supported by 
the Center. 

Laboratory facilities include X-ray sources, 
particle accelerators, vacuum chambers, and 
conventional electronic test and machine tool 
equipment. Extensive data handling and com-
putational facilities are available for the analy-
sis and reduction of scientific data. An 
experienced and well-equipped group of engi-
neers and technicians provides design, con-
struction, and testing of experiments in 
support of the flight programs 

The variety of scientific and technical prob-
lems that arise in these investigations affords 
numerous opportunities for graduate thesis 
research. In addition there is major participa-
tion by undergraduate students in piograms 
of data analysis and in the development of 
new instruments. Further information may be 
obtained from the Office of the Director, Pro-
fessor Herbert S. Bridge, Room 37-241, MIT, 
Cambridge, Massachusetts 02139. (617) 
253-7501. 

('enter for Transportation Studies 

Transportation (S.M.) 

The Center for Transportation Studies was 
established to promote interdepartmental co-
operation in inno.!ative research and to pro-
vide a focal point for educational programs 
within the Institute. The Center's research in-
volves all modes of transportation, both pas-
senger and freight, in both the public and 
private sectors. It ranges from broad concep-
tual planning to the specifics of equipment de-
sign and operations analysis, and addresses 
major issues of policy, technology, the envi-
ronment, economic development, land use, 
planning, and management. 

The Center promotes interaction among fac-
ulty members from all Schools at MIT as well 
as other universities and organizations con. 
cerned with transportation, recognizing that 
the solution to complex problems requires 
close ties between technological possibilities 
and their social, economic, ecological, and 
political ramifications. 

Recent research projects include the develop-
ment of algorithms and computer software fcr 
data collection and network problems; the de-
velopment of dynamic models of transportation 
systems; finding ways of improving productiv-
ity in railroads, trucking, and transit: the devel-
opment of specific standards for highway 
maintenance and study of the performance of 
materials used in road construction; studies of 
railroad equipment and automation and how 
they might be improved; the economics of 
ocean transportation of oil; and guidelines for 
urban planning. The Center also has been in-
volved in major projects in Egypt, Spain, and 
Brazil dealing with infrastructu7e, railroads, 
and operations management, and has recently 
completed a major international study on the 
future of the automobile, involving research 
teams not only at MIT but also P' other uni-
versities in the United States, Japan, West 
Germany, France, Sweden, and the United 
Kingdom. Research sponsorship includes a 
range of governmental and industrial organiza-
tions affording students wide opportunities for 
involvement in newly evolving research fron-
tiers. Full-time and part-time research assis-
tantships are awarded to graduate students 
each year. Undergraduates also may partici-
pate in sponsored research through UROP. 

Graduate programs leading to the master's 
and doctoral degrees, as well as professional 
training, are available through the departments 
associated with the Center, including Aeronau-
tics and Astronautics, Civil Engineering, Eco-
nomics, Mechanical Engineering, Ocean 
Engineering, Political Science, Sloan School of 
Management, and Urban Studies and Plan-
ning. 

The Master of Science In Transportation, an 
interdisciplinary degree offered by graduate 
departments in cooperation with the Center, is 
designed to prepare students either for ca-
reers in transportation or for additional 
graduate work. Students with a variety of 
backgrounds such as engineering, social sci-
ences, management, architecture, urban stud-
ies, and operations research are encouraged 
to participate in the program. An entering stu-
dent should have a background in economics, 
calculus, and probability. 
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The degree requirements include the satisfac-
tory completion of at least 72 units (including 
18 units in core subjects, 36 units in a pro-
gram area, and 18 units of electives) and the 
presentation of an acceptable thesis. The 
specified core consists of two subjects — 
Transportation Systems Analysis and Applied 
Microeconomics — and establishes a common 
methodological framework for analyzing trans-
portation problems. 

The remainder of the program builds upon 
specific program areas of professional interest, 
such as: air, ocean, urban, or freight transpor-
tation; transportation in developing countries: 
transportation, land use, and regional develop-
ment; transportation systems analysis; trans-
portation policy and institutional analysis; 
transportation technology; transportation logis-
tics and carrier management; and transporta-
tion, energy, and the environment. 

Students must take at least four related sub-
jects in their program area. Since the research 
associated with the Master's thesis usually re-
quires one or two terms to complete, students 
generally should expect to take three or four 
terms to complete the program (though some 
exceptional students can complete the pro-
gram in less time). 

Students who have been admitted to study for 
the Master of City Planning or the Master of 
Science in Transportation are invited to pro-
pose programs for joint work in the two fields 
leading to a dual degree, Master of Science in 
Transportation (S.M.) and Master of City Plan-
ning (M.C.P.). This would require application 
for admission to the second degree. Applica-
tions must be made prior to the student's :nal 
academic year in the first degree program and 
are considered during the spring admission 
process. Normally, students are exoected to 
meet the core requirements of both degrees, 
but may submit a joint thesis an J count some 
subjects completed for one degree toward the 
other. A minimum number of units will be set 
for each student (on an individual basis) within 
the range 160 to 180 units plus thesis. The 
number would be determined by the relevance 
of the student's prior degree and work experi-
ence, and the complementarily of the two de-
gree programs being pursued. 

The Center for Transportation Studies at-
tempts to provide financial assistance, in the 
form of fellowships and research and teaching 
assistantships, in most of the fields in which 
the Center is active. 

Students interested in coming to MIT for trans-
portation studies or in learning more about the 
Center and its programs should write to the 
Office of the Director of the Center for Trans- 

portation Studies, Professor Daniel Roos, 
Room 1-123, MIT, Cambridge, Massachusetts 
02139 For each admitted student an appropri-
ate deriddment of registration will be selected 
based on the individual's background and area 
of specialization. 

Clinical Research Center 

The MIT Clinical Research Center is a small, 
fully equipped and staffed research hospital on 
campus that enables interested scientists to 
perform research with human subjects and al-
lows students at all levels to gain experience 
with human subjects and human disease. Re-
search projects in progress are in the areas of 
nutrition, psychology, endocrinology, gastroen-
terology, on) mechanical, chemical, and elec-
trical engineering, and largely involve 
collaboration between basic scientists and 
clinical scientists. 

The facilities of the Center are open to all de-
partments in the Institute, and its investigators 
are faculty members from many of those de-
partments. Although most patients hospitalized 
in the Clinical Research Center come from the 
Boston area, a significant number is referred 
from other parts of the United States or from 
abroad. Opportunities are available for under-
graduate and graduate students to partici-
pate in the Center's programs. 

Further information may be obtained by con-
tacting the Office of the Director, Dr. Nevin 
Scrimshaw, Room E17-445, MIT, Cambridge, 
Massachusetts 02139, (617) 253-3091 or 
3092. 

Communications Policy Program 

Rapid technological change and the critical 
importance of communications to society have 
combined to generate intense concern with 
policymaking in this area. This interdisciplinary 
field which draws on engineering, economics, 
policy analysis, legal studies, management, 
political science, and the sociology of commu-
nications effects is an area of active study and 
research at MIT. 

There is a graduate degree program in Com-
munications Technology and Policy within the 
Department of Political Science. Some gradu-
ate students have developed their own inter-
disciplinary course of study in communications 
through the Program in Technology and Pol-
icy, or through other departments including 
Electrical Engineering and Computer Science, 
Economics. the Sloan School of Management, 
ane the School of Architecture and Planning. 
Undergraduates may wish to review the 

course listings of the Film and Media Concen-
tration and consult with the field advisors in 
that program. Further information is available 
from the Literature Faculty Office, Room 14N-
305, MIT, Cambridge, Massachusetts 02139, 
(617) 253-3581. 

The Research Program on Communications 
Policy is a collaborative effort between the 
Center for International Studies, the Center for 
Policy Alternatives, the Center for Information 
Systems Research, the Center for Advanced 
Engineering Study, the Laboratory for Informa-
tion and Decision Systems, the Laboratory for 
Computer Science, the Research Laboratory 
of Electronics, and the Media Laboratory. Pro-
gram faculty aru available to advise interested 
graduate students in the design of their course 
of study, to put them in touch with ongoing re-
search activity at the Institute, and to help with 
professional placement. Recent dissertations 
and faculty research associated with the pro-
gram have included studies of the politics of 
spectrum allocation, policymaking in the 
French television system, satellite communica-
tions, interactive media and video games, 
high-definition television, the social impact of 
the telephone, telecommunications facilities in 
rural Egypt, and Federal i;egulation of cable 
television 

The Program publishes an interdisciplinary 
course list, organizes seminars on special top-
ics, and publishes an annual report describing 
recent and upcoming research and teaching 
activities concerned with communications pol-
icy. For further information contact Brian 
Kahin, Program Coordinator, Research Pro-
gram on Communications Policy, Room E53-
402, MIT, Cambridge, Massachusetts 02139, 
(617) 253-3144. 

Concourse Program for First-Year Students 

Freshmen who wish to have the ambiance of 
a small school in their first-year studies may 
elect the Concourse Program Concourse of-
fers the standard curriculum for freshman year 
taught by MIT faculty in the sciences and hu-
manities A group of about 60 students take 
these courses and are encouraged to work to-
gether. Faculty assistants and tutors are avail-
able to students directly. The Program covers, 
and provides credit for, the Institute Require-
ments of the first year 
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Draper Laboratory 

A number of research organizations in the 
Boston-Cambridge are: has close ties with 
MIT faculty members which may lead to op-
portunities for interdepartmental research. In 
particular, the Charles Stark Draper Labora-
tory maintains a relationship with the Institute 
that permits students to engage in joint re-
search activities 

The Charles Stark Draper Laboratory (formerly 
the Instrumentation Laboratory) separated 
from MIT on July 1, 1973, to become an inde-
pendent nonprofit 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. 

The professional field of interest has tradition-
ally been the instrumentation of practical prob-
lems in dynamic geometry — e.g., guidance 
and control of aerospace and marine vehicles. 
The Laboratory is mission oriented. Probably 
the most publicized achievement of the Labo-
ratory has been the Apollo guidance and con-
trol system. Draper Laboratory leadership in 
the US space program is continuing with the 
Space Shuttle Program. In addition, the Labo-
ratory has been broadening its areas of activi-
ties in instrumentation to other fields such as 
geophysical and oceanographic engineering. 

The Laboratory experience in instrumentation 
has resulted in new computer science activi-
ties and software applications in industrial 
automation, control for advarced energy sys-
tems, and specialized communication. 

A number of MIT faculty members maintains a 
close association with the Laboratory, and 
thesis research opportunities exist which fulfill 
the residency requirement for an MIT degree 
in all phases of systems engineering, including 
basic theory, mathematical analysis, computer 
studies, component design and evaluation 
(mechanical, electrical, and optical), and sys-
tem synthesis. Students are in direct daily as-
sociation 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 stu-
dents also may be employed by the Labora-
tory and work directly on a project. These 
opportunities provide an excellent technical in-
ternship which greatly broadens the students' 
educational experience. 

CSDL, within walking distance of the main 
campus, is located at 555 Tech Square, Cam-
bridge, Massachusetts 02139. Further infor-
mation may be obtained by contacting Dr. 
David Burke, (617) 258-2395, or Institute ex-
tension 182-82395. 

Economics awl Urban Studies (Ph.D.) 

A doctoral program is offered jointly by the 
Departments of Economics and Urban Studies 
and Planning at MIT. The Joint Program rec-
ognizes the interrelationship between the 
analytical aspects of policy questions and re-
search opportunities in economics, and the in-
stitutional and policy orientation of urban 
studies. It has been recognized that both re-
search and active intervention into urban 
problems benefit from the broadening of per-
spectives and institutional sophistication and 
the deepening of analytic penetration that a 
coordinated exposure to the two disciplines of-
fers. This approach thus opens up a wider va-
riety of career challenges than is available to 
specialists of either field alone. Students desir-
ir,q to enter the Program must be admitted to 
boat departments and then explicitly to the 
Joint Program. The Program is administered 
by a standing interdepartmental committee. 
Further information may be obtained from Pro-
fessor Jerome Rothenberg, Room E52-355, 
MIT, Cambridge, Massachusetts 02139, 
(617) 253-2674, oi from Professor William C. 
Wheaton, Room 10-403, 253-1723. 

Energy Laboratory 

Energy Study and Research 

The Energy Laboratory was established in 
1972 to provide a focus for strengthening and 
broadening energy activities on campus, with 
emphasis on conducting research to answer 
energy questions or illuminate energy issues. 
Energy Laboratory research projects this year 
involve over 100 research staff, 50 faculty, 
and 200 students from most of MIT's aca-
demic departments. Graduate and undergrad-
uate students are an integral part of the 
interdisciplinary research teams working on 
troth fundamental and mission-oriented proj-
ects that address both technical and socioeco-
nomic aspects of important energy issues. 

The International Energy Studies program 
conducts research on economic, political, and 
security aspects of international trade in fossil 
and nuclear fuels. Research also focuses on 
natural resource development, including re-
source assessment, contracting and invest-
ment issues, and markets. Research on 
developing countries includes these topics as 

well as debt issues and reciprocal relation-
ships between energy and economic develop-
ment. New research directions include roles of 
state enterprises and impacts of technological 
change and technology transfer on world 
energy markets. 

The Utility Systems program involves faculty 
and research staff from engineering and policy 
science departments at MIT who analyze util-
ity operations and growth, both in the short 
and the long run, and is focused on: 1) electric 
utility operations and control; 2) economics 
and policy decisions associated with adoption 
of new energy technologies; 3) development of 
modeling tools for utility operation and utility 
capacity expansion analysis; and 
4) economics of regulefionideregulation of the 
electric power system. 

The Energy Markets, Pricing, and Regulation 
program conducts research on the structure 
and regulation of the energy industries and 
markets, and the interaction between energy 
markets and the macroeconomy. Current re-
search focuses on the structure and regulation 
of the US electric utility and natural gas indus-
tries; income distribution, productivity, and 
economic growth effects of changing energy 
prices; and energy use and conservation. New 
research directions include economic/financial 
studies of primary resource firms and of large-
scale energy technology investments. 

The Center for Energy Policy Research fo-
cuses on policy research and analysis and on 
making results available and useful to policy-
makers. With support from its Associates, a 
wide range of US and international corporate 
and ,ioncorporate interest groups, the Center 
holds conferences and seminars to bring to-
gether key government and private organiza-
tions to work on energy-related policy issues. 
The work of the Center is done by profes-
sional staff members from the Energy Labora-
tory and faculty and students from several MIT 
departments (particularly the Sloan School of 
Management and the Department of Econom-
ics), and specialists from the Center's Associ-
ates. 

The Energy Systems program studies options 
for future energy systems by 1) evaluating the 
short- and long-term impact of energy systems 
and 2) identifying R & D needs and initiating 
projects to solve the identified problems. Inter-
national cooperative activities are planned for 
this program. The integration of distributed 
photovoltaic systems into a power grid is also 
under study. 
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The Combustion Research Facilities program 
emphasizes parallel modeling and experimen-
tal investigations of combustion processes of 
gaseous, liquid, and solid fuels V. both steady 
and unsteady operation. A special feature of 
the experimental studies is that fundamental 
flame data are obtained in large-scale pilot 
plant combustors in which the combustion-
heat transfer processes closely simulate 
industrial practice 

Research in the High-Temperature Reactions 
and Health Effects program concentrates on 
the oxidation and pyrolysis of fuels and on 
techniques for controlling emissions from 
these processes Studies of the formation of 
mutagens in hydrocarbon combustion involve 
a team effort among engineering, analytical 
chemistry, and biological sciences 

The Synthetic Fuels Center focuses on re-
search on conversion of coal, oil shale, bio-
mass, and other energy resources to liquid 
and gaseous fuels Energy companies cooper-
ate to support and offer guidance to the pro-
gram 

The Transportation Propulsion program con-
ducts research on both improving existing en-
gines and developing new concepts. Activities 
are based in the Sloan Automotive Laboratory 
and include fundamental and applied research 
relevant to internal combustion engines, work 
on alternative propulsion concepts, and policy 
and technology studies 

The Advanced Energy Materials program ex-
amines new and emerging technologies in 
such areas as electrodes and electrolytes for 
high-density batteries and fuel cells; synthesis 
of ceramic powders using laser heat sources, 
rapid solidification of molten ceramics: solar 
heating cooling, amorphous photovoltaics, and 
broad band antireflective coatings 

Research in the Environmental program seeks 
to identify and reduce the environmental im-
pacts of energy-related facilities and involves 
a diverse range of research projects, including 
cooling systems for electric power plants, 
water management issues associated with 
coal development, impacts of acid rain, and 
local effects of air emissions 

The Electric Utility program serves to inform 
participating companies about ongoing MIT re-
search activities, to identify arrt discuss utility 
needs and priorities, and to develop research 
projects responsive to those needs The mem-
ber organizations currently participating in the 
program Include nine utilities. eight other orga-
nizations involved in supplying iuei. equip-
ment, or services to the industry and one 
government agency 

The Nuclear program has the following broad 
objectives: 1) to provide direct technical contri-
buboes to nuclear plant reliability and safety; 
2) to investigate possible improvements in nu-
clear plant design for more efficient utilization 
of nuclear fuel resources: and 3) to develop 
and communicate information that will contrib-
ute to public understanding of nuclear power. 

The Energy-Efficient Buildings and Systems 
pi ogram examines the behavior of existing 
buildings and components and seeks to de-
velop new technologies with better energy effi-
ciency. Current projects include studies of the 
transfer and accumulation of moisture in struc-
tures retrofitted with insulation, heat loss from 
building foundations, and the insulating value 
and aging characteristics of closed-cell foam 
insulation. 

The Mining Systems program is directed to-
ward underground coal mining. It emphasizes 
the development of remote and automated 
systems which can remove miners from 
regions of high risk. 

Further information about the Energy Labora-
tory may be obtained by ccntacting the Office 
of the Director, Professor David C. White, 
E40-463, MIT. Cambridge. Massachusetts 
02139 (617) 253-3400 

Undergraduate programs In energy study 
and research are available in most depart-
ments at MIT, including all those in the School 
of Engineering. These prepare students for 
careers in the energy field that can be entered 
immediately upon graduation. Such programs 
include not only the basic sciences but also 
the applied sciences, such as fluid and solid 
mechanics, heat, controls, chemical pro-
cesses, economics, and materials. Specialized 
subjects lead more directly towards careers. 
as in exploration for and production of uranium 
and fossil fuels: development of alternative en-
ergy sources such as solar, wind, and geo-
thermal: petroleum refining, manufacture of 
synthetic fuels; conventional and nuclear gen-
eration of electric power: energy conservation 
in buildings. transportation, and manufacturing. 
and energy policy In addition, all undergradu-
ate engineering programs provide preparation 
for graduate work in the field of energy. 

Many opportunities exist for undergraduates to 
work on energy-related research projects of-
fered by the centers, laboratories, and aca-
demic departments. This research can be 
done for thesis or other academic credit or for 
pay under the Undergraduate Research Op-
portunities Program Further information, in-
cluding lists of advisors, programs, subjects. 
and research topics related to energy is avail-
able through the Office of the Dean of Engi-
neering, Room 1-206, MIT, Cambridge, 
Massachusetts 02139 

Graduate programs that prepare students for 
careers In the energy field are available in all 
of the Schools at MIT. There are many oppor-
tunities for students interested in all aspects of 
energy science, engineering, management, 
and policy. While the Energy Laboratory pro-
vides a focus for energy research at the Insti-
tute, a great deal of energy-related work is 
also under way in other centers and laborato-
ries, and in the academic departments. 

Students interested in graduate work in the 
energy field should first gain admission to the 
academic department whose program best 
matches their background and interests. An 
individualized program of advanced study and 
research can be arranged by a balance of fun-
damental subjects and interdisciplinary sub-
jects that deal with diverse aspects of energy 
supply, utilization, and policy, and by selection 
of an appropriate thesis topic. Energy advisors 
have been appointed in each department to 
provide information on elective subjects, de-
gree programs, and research opportunities. A 
brochure containing further information and 
the list of advisors is available from the Office 
of the Dean of Engineering, Room 1-206, MIT, 
Cambridge, Massachusetts 02139. 

Environmental Studies 

Environmental studies for undergraduate and 
graduate students are available through a 
variety of departmental and interdepartmental 
subjects and laboratories. Both the technical 
and the policy aspects of environmental stud-
ies are explored in subjects offered by the De-
partments of Civil Engineering, Mechanical 
Engineering, Ocean Engineering, Chemical 
Engineering, Earth, Atmospheric, and Plane-
tary Sciences, Urban Studies and Planning, 
and the Program in Science, Technology, and 
Society. The areas of environmental studies 
available at MIT include air and water quality; 
pollution control; water, ocean, and energy re-
source management; public policy and plan-
ning for the environment; and the impacts of 
technology on the environment. In addition, 
many departments off ,,, Wher educational and 
research opportuni 	in specific areas of the 
environment closely related to their own disci-
plines. 

Undergraduates whose interests span more 
than one discipline may arrange a coordinated 
program of interdisciplinary environmental 
study by entering one of the unspecified de-
gree programs sponsored by many of the de-
partments Undergraduate students who have 
a disciplinary commitment but desire a coher-
ent minor program of environmental study may 
do so through use of the unrestricted electives 
available to them 
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Graduate students may pursue environt nen-
tal studies in various ways. Through its sev-
eral departments, the School of Engineering 
sponsors the degree of Environmental Engi-
neer. The Energy Laboratory supports re-
search on environmental issues which cross 
academic departments and Schools The Pro-
gram in Technology and Policy promotes ca-
reers in the development and implementation 
of policies for the productive use and control 
of technology. Major research with opportuni-
ties for graduate study in environmental policy 
and impact assessment is undertaken by the 
Laboratory of Architechrre and Planning and 
the School of Architecture and Planning. 
There also are opportunities in the environ-
mental area under the auspices of the joint 
programs of MIT and the Woods Hole Ocean 
ographic Institution. (The above programs are 
described in this chapter and in Chapter VI 

Graduate students may also arrange special 
programs with the help of their advisors Si as-
pects of the environment which are closely re-
lated to their disciplinari interests, and they 
may pursue interdepartmental programs lead 
ing to advanced degrees under the auspices 
of the Dean of the Graduate School See envi-
ronmental listings under individual depart 
ments for more specific information 

Information concerning environmental educa 
tion and research activities at MIT is centered 
in the Office of the Provost, which works with 
faculty members and appropriate centers and 
laboratories. Further information, lists of de-
partmental advisors, and subjects offered on 
environmental issues for both undergraduate 
and graduate students are available through 
the Office of the Provost, Room 3-234, MIT. 
Cambridge, Massachusetts 02139. 

ESG (Exparimental Study Group) 

ESG is open to freshmen and sophomores 
interested in participating in a small, informal 
academic program which offers credit primarily 
in core subjects through tutorials, seminars, 
and independent study. The details of the pro-
gram can be found in Chapter III, Undergradu-
ate Education. Information can he obtained 
directly from ESG by contacting Holly Sweet, 
Room 24-612, MIT, Cambridge Massachu-
setts 02139, (617) 253-7786 

Health Sciences and Technology 

MIT's programs in health sciences and tech-
nology are organized within the Whitaker Col-
lege of Health Sciences, Technology, and 
Management and the Harvard-MiT Division of 
Health Sciences and Technology (HST). The 
Center for Health Effects of Fossil Fuels Utili-
zation and the Biomedical Engineering por-
tions of the HST program are described in this 
chapter. Additional information about HST and 
the Whitaker College may be found at the end 
of Chapter VI in this catalogue. 

Humanistic Studies Combined with 
Engineering or Science (SB. Degree 
Programs in Courses XXI, XXI-E, 
XXI-S) 

MIT has developed programs for undergradu-
ate students who have an active interest in 
he relationship between humanistic and 
scientific technical knowledge. The first (XXI) 
Is a double-degree arrangement leading to two 
S.B. degrees. one centered in the curricula of 
the Department of Humanities and the Pro-
gram in Science, Technology, and Society 
(STS); the other in one of the degree pro-
grams in the School of Science or the School 
of Engineering. The second (XXI-E, XXI-S) is 
a )0mi-degree major which brings together 
components of humanities STS and engineer-
ing science within the dimensic.is  o■ a single 
S.B program 

Both of these plans require substantial knowl-
edge in each of the two chosen areas, and 
both are grounded in a rigorous system of 
seminars and other subjects expressly de-
signed to relate scientific learning and techno-
logical choice to social and cultural issues. 

More detailed descriptions of these programs, 
including outlined degree requirements, are in-
cluded in the Department of Humanities and 
STS descriptions in Chapter VI of this cata-
logue 

Further information may be obtained from Pro-
fessor Travis Merritt of the Course XXI Office, 
Room 14N 407 MIT, Cambridge, Massachu-
setts 02130, 1617) 253-4447, or Professor 
Kenneth Manning of the Program in Science, 
Technology and Society. Room E51-116, 
253-4066 

Innovation Center 

The MIT Innovation Center offers an educa-
tional program on technological innovation. 
Undergraduate and graduate students learn 
about generating creative solutions to fill mar-
ket needs, transforming ideas into marketable 
products, developing new business enter-
prises, and farming and leading new ventures 
within larger organizations. The Innovation 
Center is a division of the School of Engineer-
ing, with logistic support provided by the De-
partment of Mechanical Engineering. 

The educational opportunities offered by the 
Center include a classroom teaching program 
and active participation in the technological in-
novation process through laboratory experi-
ence. Classroom subjects include Invention 
(2.941J, 10.802J, 13.77J, 16.671J), Entrepre-
neurship (2.942, an Engineering School-Wide 
Elective), and 2.944 The Idea/Product Trans-
formation. These are all graduate-level sub-
jects. Students who wish to take laboratory 
subjects or participate in a UROP program 
should contact the Center. 

Laboratory activity centers around the Indus-
try.Innovation Center Cooperative Program 
Member companies provide market-oriented 
product and process needs that call for inno-
vative solutions. Opportunities for research in-
clude thesis, UROP, and independent projects 
for both graduate and undergraduate students. 
Authentic participation in the technological in-
novation process is an invaluable supplement 
to an engineering education. The Center is 
also open to those in the MIT community with 
inventive ideas of their own which they would 
like to pursue. 

Further information may be obtained by con-
tacting the Office of the Director, Dr. D G 
Jansson, Room W59-202, MIT, Cambridge, 
Massachusetts 02139, (617) 253-5180 

integrated Studies Program 

The Integrated Studies Program otters a group 
of about 50 freshmen an opportunity to fulfill 
their first-year General Institute Requirements 
as a coordinated educational experience. 
While physics, chemistry, mathematics, and 
the humanities are taught as separate aca-
demic disciplines, care is taken to bring out 
their interrelationships and interactions at 
seminars and through synthesis-oriented as-
signments. The Program is described in 
greater detail in Chapter III of this catalogue. 
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Interdisciplinary Programs in Humanities 

The School of Humanities and Social Science 
offers a number of subjects and programs of 
an interdisciplinary nature for undergradu-
ates. Descriptions of the various interdisci-
plinary programs can be found under the 
School of Humanities and Social Science in 
Chapter VI of this catalogue. 

International Food and Nutrition Program 

The International Food and Nutrition Program 
(IFNP), jointly established by the Department 
of Nutrition and Food Science and the Center 
for International Studies, provides an interdis-
ciplinary focus for postdoctoral stulents 
interested in nutrition field studies, policy anal-
ysis, and evaluation of appropriate nutrition in-
terventions. The Departments of Economics, 
Political Science, Urban Studies and Planning, 
and the Anthropology and Archaeology Sec-
tion of the Department of Humanities also par-
ticipate. Graduate students are sometimes 
accepted but must enter through and fulfill all 
degree requirements of their respective de-
partments. IFNP is affiliated with the Office of 
International Health of the Harvard School of 
Public Health. Courses at MIT are,  Harvard 
are available to full-time students at either in-
stitution. 

Representative areas in which IFNP works in-
clude the following: a) monitoring the nutri-
tional status of populations, including 
assessing malnutrition among vulnerable pop-
ulation groups; b) determination of nutrition 
program benefits; c) interactions among such 
factors as nutrition, maternal-child health, in-
fection, socioeconomic and cultural character-
istics, agriculture policy, and sanitation and 
other public health problems; d) the effects of 
income and price changes and of subsidized 
consumption programs on the nutritional in-
take of vulnerable populations; e) food and ag-
riculture policies of food-exporting nations as 
these relate to international food needs, 
I) international food data systems 

Further information may be obtained from Pro-
fessor Nevin S. Scrimshaw, Director of the 
IFNP, Room 20A-201, MIT, Cambridge, Mas-
sachusetts 02139, (617) 253-5101. 

Laboratory for Computer Science 

The Laboratory for Computer Science is an in-
terdepartmental laboratory whose principal 
goal is research in computer science and en-
gineering. The Laboratory includes 16 re-
search groups, currently staffed by 
approximately 300 faculty, students, and staff 
members The academic members of the Lab-
oratory are from the Departments of Electrical 
Engineering and Computer Science, Humani-
ties, Mathematics, Architecture, and the Sloan 
School of Management 

The Laboratory for Computer Science was es-
tablished 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 im-
proved system that introduced several new 
concepts in time-sharing. These two major de-
velopments stimulated research activities in 
the application of on-line computing to such 
diverse fields as engineering, architecture, 
mathematics, biology, medicine, library sci-
ence, and management. In the 1970s, high-
lights of the Laboratory's work were 
MACSYMA, a 2-Megabyte program with 
knowledge in symbolic mathematics; the data-
flow concept, which is important for harness-
ing thousands of processors to work on a 
common task; the use of computers in clinical 
decision making; and public cryptography al-
gorithms aimed at insuring privacy in 
distributed/networked computer systems The 
Laboratory is now engaged in a broad front of 
research activities that span four principal 
areas: 1) Knowledge-Based Systems; 
2) Machines, Languages, and Systems, 
3) Theory; and 4) Computers and People. 

The Laboratory for Computer Science fosters 
participation in research by undergraduate 
and graduate students. Research assistant-
ships are available to graduate students for 
work in all aspects of the research program, 
and undergraduates may work at the Labora-
tory under UROP. Facilities are provided for 
thesis research and special projects to both 
graduate and undergraduate students. 

Further information may be obtained by con-
tacting John J Hynes, Room NE43-101, MIT, 
Cambridge, Massachusetts 02139, (617) 253-
2006 

Laboratory for Electromagnetic and 
Electronic Systems 

The Laboratory for Electromagnetic and Elec-
tronic Systems is an interdisciplinary labora-
tory within the School of Engineering which 
draws its faculty, staff, and students from 
across the engineering departments and from 
other of the Schools at MIT. Research within 
the Laboratory is divided into four major areas. 
Electric Power Systems Engineering, Power 
Electronics, High Voltage Research, and Con-
tinuum Electromechanics. 

The Laboratory has made significant contribu-
tions to such areas of power systems analysis 
as emergency state control, power system 
component modeling, and development of the 
first power system transient network analyzer 
to include nonlinear earth return effects. Along 
with MIT's Cryogenic Engineering Laboratory, 
the Laboratory is developing and testing a 10 
MVA superconducting generator 

Research in power electronics centers on the 
MIT developed parity simulator which is the 
focus of industry/university research in circuit 
design, analysis of power electronic devices, 
and systems analyses. It is a flexible tool for 
simulating complex systems, including ma-
chine drives, real time control development, 
fault analysis, design verification, component 
stress determination, operational diagnostics, 
and investigation of new components. 

Research in the high voltage area has contin-
ued from the medical applications of high volt-
age and now involves projects in the effects 
on reliability of solid particles in pressurized 
gas insulated underground cables, charge 
buildup on the surfaces of solid insulators, 
partial discharge phenomena as a means of 
nondestructively probing the breakdown char-
acteristics of gases, and electro-optical tech-
niques for understanding the peculiar terminal 
charac'eristics of water capacitors 

The research at MIT in continuum electrome-
chanics is the basis of a discipline that brings 
together a number of different scientific and 
engineering fields Current research projects 
include electrification phenomena in high 
speed flowing insulating liquids The treatment 
of this problem is typical of problems in contin-
uum electromechanics in that it requires the 
application of fluid mechanics, double layer 
phenomena, surface chemistry, and electro-
magnetic fields. Other research includes the 
electromechanical effects of fields on biologi-
cal materials. 
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All of the programs, within the four areas of 
the Laboratory, are carried out with the assis-
tance of both undergraduate and graduate 
students under the supervision of faculty 
members in the Departments of Electrical En-
gineerir g and Computer Science and Mechan-
ical !engineering. 

Further intervention may be obtained by con-
tacting the Office of the Director, Professor 
Thames H. Lee, Hoorn '10-171, MIT, Cam-
bridge, Massachusetls 0213g, (617) 253-4631. 

Laboratory for !Worm/Mon and 
evasion Syetems 

The Laboratory for Wort-66111cm and Decision 
Systems is an interdepartmental laboratory ter 
research and education ti systems, communi-
cations, and control. Computers and computa-
tion play an important role in this research 
The Laboratory is staffed by over 100 faculty, 
research scientists, and graduate students 
principally from the Departments 01 Electrical 
Engineering and Computer Science, Mechani-
cal Engineering, arid Ocean Engineering. Re-
search tails into three main areas: 

1) Research in Communication Scarce and 
Systems ranges from studies of the underlying 
Information theoretic properties of networks 
and point-to-point systems to architectural de-
sign A major research piogram in this ,srea 
deals with reliable, efficient communication in 
data networks. Some of the topics in this pro-
gram are routing, flow control, the communica-
Son complexity of distributed algorithms. 
contention resolution in broadcast networks, 
protocols, failure recovery, and topological 
design. 

2) Research in Systems and Control Science 
ranges from fundamental studies in determin-
istic and stochastic system, multivariable and 
adaptive control, nonlinear estimation and 
model-based signal processing, and large-
scale and distributed systems to application 
areas such as command and control systems 
and operation and control of complex manu-
facturing processes In addition, development 
of algorithms and special cu. eputer structures 
for estimation, signal processing, and control 
is an integral part of this research. 

3) Research in Computer and Information Sys-
tems is concerned with basic problems in the 
use of computers in complex information 
transfer and retrieval systems. One sturdy in-
volves expert intermediary systems to assist 
end-user access to heterogeneous databases 
A second project deals with analytical and 
experimental investigations of electronic 
document-delivery networks applicable to in-
terlibrary resource sharire 

Tribology (science of friction, wear, and lubri-
cation) 

Machine Dynamics 

Robotics/Intelligent Machines (including intelli-
gent welding, sheet-metal forming, and injec-
tion molding) 

In addition to research projects sponsored by 
individual organizations, a large proportion of 
the Laboratory's work is supported by several 
consortia of industrial firms. Among these am 
the MIT-Industry Polymer Processing Pro-
gram, the MIT-Industry Flexible Materials Pio-
cessing Program, the Machine Dynamics 
Program, the Industrial Robotics Program, and 
the Tribology Research Program. 

Opportunities for undergraduate and gradu-
ate students are available for thesis research 
and UROP projects. A limited number of post-
doctoral research positions are also available, 

Additional information may be obtained from 
the Director, Professor N. P. Suh; Associate 
Director, Professor S. Dubowsky; or Assistant 
Director, Dr. G. Chryssolouris, Room 35-136, 
MIT, Cambridge, Massachusetts 02139, 
(617) 253-2234. 

Laboratory for Nuclear Science 

Bates Linear Accelerator Center 

The Laboratory for Nuclear Science per-
forms basic research in nuclear and elemen-
tary particle physics. It suoports research 
interests of faculty in the Department of Phys-
ics by maintaining and administering facilities 
adapted to studies in high-energy and nuclear 
structure physics. The Bates Linear Accelera-
tor, a high-intensity electron machine, has 
greatly (.:tended the Laboratory's capabilities 
(and is described below). The Laboratory 
operates a computer facility available to staff 
and students. 

As part of the nuclear physics program, mem-
bers of the Laboratory are engaged in experi-
ments at the MIT Bates Linear Accelerator 
Center, the Brookhaven Tandem Accelerator, 
and the Oak Ridge National Laboratory's Holi-
field Tandem facility. The high-energy physics 
program involves experiments at the CERN. 
Geneva, Switzerland, Fermi National Acceler-
ator Laboratory. the Stanford Linear Accelera-
tor, and at the German high-energy electron-
positron storage ring facility in Hamburg. Also 
several small groups within the Laboratory are 
engaged in the application of nuclear and par-
ticle physics instrumentation to medical ,and 
biological problems 

Research opportunities are available in the 
aboratory for both undergraduate and grad-

uate students. Undergraduates may partici-
pate through UROP. 

Further information may be obtained by con-
tacting the Office of the Director, Professor 
S. K. Mater, Room 35-304, MIT, Cambridge, 
Massachusetts 02139, (617) 253-2160, or the 
Associate Director. Professor el G. Gallager, 
Room 35-206, 253-2533. 

Laboratory for Manufacturing and 
Productivity 

The Laboratory for Manufacturing and Produc-
tivity is an interdisciplinary center for education 
and research in manufacturing and productiv-
ity at MIT. The goal of the Laboratory is the 
advancement of manufacturing science and 
technology. 

The Laboratory educates scientists and engi-
neers in the analysis and synthesis of prod-
ucts, processes, and manufacturing systems. 
Fundamental research conducted in the Labo-
ratory leads to innovation in products, manu-
facturing process technology, and better 
understanding of planning, design, and pro-
duction operations. The Laboratory seeks to 
establish 3 rational foundation for productivity 
increase based on a systematic understanding 
of the complex interactions among the many 
areas of manufacturing including deslcn, pro-
cessing, assembly, inspection, and quality 
control. The impact of the new manufacturing 
technology on society is also addressed, 

The Laboratory draws upon faculty and staff in 
the Departments of Mechanical Engineering, 
Electrical Engineering and Computer Science, 
Chemical Engineering, Materials Science and 
Engineering, and Ocean Engineering, as well 
as the Center for Policy Alternatives and the 
Sloan School of Management Important per-
spectives are contributed by the representa 
tives of industrial firms associated with the 
Laboratory's cooperative research programs. 

Topics of current interest include 

Axiomatics (a scientific approach to the deci-
sion-making process related to manufacturing 
-- an approach which facilitates rational de-
sign of processes, products, and optimization 
of manufacturing systems) 

Computer Integrated Manufacturing including 
CAD CAM 

Polymers Processing 
Flexible Materials Processing 
Metals Processing 
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Among many projects are theoretical studies 
of the atomic nucleus and elementary parti-
cles, experimental programs using a variety of 
detector techniques to study strong, electro-
magnetic and weak interactions of elementary 
particles and other high-energy phenomena; 
application of high-speed electronic computer 
techniques to the problems of nuclear and ele-
mentary particle data analysis; nuclear studies 
using heavy .ion accelerators; and programs in 
radioactivity and in medium- and low-energy 
photonuclear and nuclear particle research. 

Students participate in the entire range of re-
search programs in fulfilling their graduate 
and undergraduate degree requirements or 
as participants in UROP. 

Further information may be obtained from 
the Office of the Director, Professor Arthur 
Kerman, Room 26-505, MIT, Cambridge, Mas-
sachusetts 02139, (617) 253-2395. 

The William H. Bates Linear Electron Accel-
erator Center, funded by the US Department 
of Energy for use by MIT research staff (pnn-
cipally in the Laboratory for Nuclear Science 
and the Department of Physics), is avai,able 
for use through a formal user's organization to 
eligible researchers in the New England area 
and nationwide 

The Laboratory supports a broad program of 
research in electromagnetic interactions with 
nuclei. Facilities are available for high preci-
sion-high resolution electron scattering and 
photoreactions including pion production. A 
project has been completed successfully dur-
ing the past year to raise the accelerator's 
beam energy to more than 750 MeV, almost 
doubling its previous energy capability. A fur-
ther increase in energy to about 1 GeV is 
planned A polarized electron source is under 
development which will make possible studies 
of parity violation in electron scatturing and 
spin effects in nuclear reactions. Plans are 
being developed to increase the duty factor to 
nearly 100 percent 

The research participation of physics students, 
as undergraduate laboratory assistants work-
ing on UROP projects and through graduate 
thesis work, is encouraged and forms an im-
portant part of the Bates program. A large 
number of students, from the universities of 
user physicists as well as from MIT, are so in-
volved. Further information may be obtained 
from the Director, Professor E. J. Moniz, 
Room 6-308A, MIT. Cambridge, Massachu-
setts 02139,1617) 253-6202. 

Laboratory of Architecture and Planning 

The Laboratory of Architecture and Planning 
(LAP), part of the School of Architecture and 
Planning, fosters research contributing to the 
understanding, education, and practice of ar-
chitecture, planning, and closely related fields 

Projects currently administered by the Labora-
tory focus on energy conservation and appro-
priate technology: development of techniques 
for assessing the environmental impacts of 
development and for mediating disputes con-
cerning such developments; solar architecture, 
neighborhood and community development, 
use of media as a tool for public participation 
in community planning; and innovative ap-
proaches to communicating research findings 
to the public The LAP's primary area of de-
velopment is building technology. 

The LAP provides a range of continuing edu-
cation opportunities for the architectural and 
planning professions .The Laboratory also pro-
motes the integration of research into the edu-
cational environment of the School and the 
Institute through the sponsorship of lectures. 
seminars, and conferences; publication sup-
port. and a program of architecture case 
studies 

The Laboratory involves a wide variety of peo-
ple and institutions both inside and outside 
MIT, including faculty and students from MIT 
departments and centers, as well as from 
other educational institutions, the alumni of the 
School of Architecture and Planning, architec-
tural and planning practitioners, and client 
groups such as firms, public agencies, and 
community organizations LAP research in-
volves graduate and undergraduate stu-
dents from several MIT departments, through 
research assistantships and UROP 

Further information may be obtained from the 
Office of the Director. Michael Joroff, Room 
4-209, MIT. Cambridge Massachusetts 
02139. (617) 253-1350 

Law-Related Studies 

Undergraduate and graduate students inter-
ested in the legal or public policy aspects of 
their field, the legal profession, or our legal 
structure and processes as a part of a general 
education may do so through a wid- range of 
undergraduate or graduate subjects, research 
projects. seminars, and fieldwork opportuni-
ties Among the over 30 law-centered subjects 
in 10 departments are syllabi covering the 
American legal structure, the judicial process. 
constitutional history, and legal aspects of 

planning, management. environmental affairs, 
ocean resources, construction, transportation, 
industrial safety, computer science, and tech-
nology.  

In some areas, work is undertaken collabora-
tively with law schools in the area. In addition 
to several lawyers on the teaching staffs of 
five different departments, there are lawyers 
on the administrative staff with experience in a 
variety of fields which they are willing to share 
with students 

In recent years, a substantial numbei of MIT 
undergraduates from nearly every department 
have gone on to law school 1,  , technically 
oriented undergraduate training serves stu-
dents well in law school and in future practice 
There is a series of open seminars designed 
to acquaint students with what lawyers ac-
tually do Field research and work opportuni-
ties offer other means for testing an interest in 
the law 

The Office of Career Services and Preprofes-
sional Advising. Room 12-170.16171 253-
4737, and members of the Pie-Law Advisory 
Council provide guidance and information for 
students interested in going to law school 
They and the Coordinator of Law-Related 
Studies. Professor Lawrence Bacow. also 
have additional information regarding the Law-
Related Studies Program at MIT 

Lincoln Laboratory 

The Lincoln Laboratory is a Federally spon-
sored center for research and development in 
advanced electronics, with special emphasis 
on applications to national defense The Labo-
ratory is staffed and operated by MIT and lo-
cated in Lexington Massachusetts 

Lincoln Laboratory activities extend from fun-
damental investigations in science, through 
technological development of devices and 
components, to the design and development 
of complex systems A continuing program of 
research in advanced electronics techniques 
provides a background of experience and 
ideas for work in specific programs as well as 
a source of new scientific and technological 
advances tor civilian and military application 

Specific programs include satellite communi-
cations, reentry studies and technology, com-
puter systems and digital signal processing. 
image processing. space surveillance, and air 
traffic control Research also is conducted in 
the fields of optics, solid-state devices, radar 
systems, and integrated communication net-
works for speech and data 



Opportunities for research in many of these 
technical areas are available to MIT faculty 
members and qualified undergraduate and 
graduate students. Inquiries may be directed 
to Dr. Melvin A. Herlin, Assistant to the Direc-
tor, LIN A-163, (617) 863-5500, extension 
7024, or Institute extension 181-7024. 

Management of Technology Program (S.M.) 

The Management of Technology Program is a 
12-month master's degree program, beginning 
only in June of each year, for scientists and 
engineers with a minimum of five years of 
work experience. Offered jointly by the School 
of Engineeiing and the Sloan School of Man-
agement, the program focuses on manage-
ment principles for technical professionals 
whose careers require increasing managerial 
responsibility on the technical side of the 
organization. 

The rigorous, 12-month curriculum, developed 
and taught by faculty from both Schools, leads 
to a Master of Science in the Management of 
Technology and covers three elements: 
1) underlying core subjects in management 
principles and analytic methods, 2) in-depth 
studies on management of technical programs 
and organizations, and 3) a thesis relating to 
the management of technical programs and 
organizations. Participating departments in-
clude the Sloan School of Management and 
all eight departments in the School of Engi-
neering. 

Application material is available only through 
the Program office and is due back in that of-
fice by February 1. Requirements for admis-
sion include: five years of work experience, an 
undergraduate science or engineering degree, 
and prior course work in macro- and micro-
economic theory and calculus. In addition, all 
applicants must take the GMAT. Chemical en-
gineers and foreign ocean engineers must 
also take the GRE, and all foreign applicants 
must submIt scores from the TOEFL. 

Complete information on Program objectives, 
the curriculum, and application procedures is 
available from the Program Director, Professor 
Edward B. Roberts, or from the Program Man-
ager, Jane M Morse, Room E52-125, MIT, 
Cambridge, Massachusetts 02139, (617) 
3733 

Materials Processing Center 

The Materials Processing Center provides an 
interdisciplinary focus on the processing and 
performance of materials. The Center stresses 
the control of the internal structure of materials 
during processing, from the macroscopic to 
the atomic level, to control materials perfor-
mance. The Center promotes processing tech-
niques that are economical, energy-efficient, 
and socially acceptable. 

Dedicated to the development and expansion 
of the fundamental scientific and technological 
base of materials processing, the Center pur-
sues a three-pronged approach with interdisci-
plinary research, education, and advisory 
programs. 

To solve critical, basic processing problems, 
the Center coordinates faculty expertise and 
facilities from a number of departments, princi-
pally Materials Science and Engineering, Me-
chanical Engineering, Electrical Engineering 
and Computer Science, and Chemical Engi-
neering. Center research concentrates on all 
engineering materials, including metallic, ce-
ramic, polymeric, and electronic materials. 

Center educational programs strive to atti act 
outstanding students to the study of mate,  als 
processing. The Center offers UROP appcint-
ments and special summer scholarships to 
undergraduate students. It awards fellowship 
appointments to outstanding first-year gradu-
ate students and supports others through re-
search programs funded by grants and 
contracts through the Center The Center also 
conducts continuing education programs to in-
troduce professional engineers and scientists 
to recent technological information 

The Center has strong links with both industry 
and government Through the Industry CoIle-
glum, it provides a forum for industrial repre-
sentatives to discuss their needs and 
problems with researchers in the university. 
Through workshops and symposia, the Center 
distributes knowledge and information on inno-
vative and recent scientific and technological 
developments. It also sponsors the appoint-
ments of industry and government personnel 
as visiting faculty, adjunct faculty, and post-
doctoral researchers 

For further infoimation, contact Professor H 
Kent Bowen, Director, at (617) 253-6892, or 
Dr G. B Kenney, Assistant Director, 253-
3244, both in Room 12-007, MIT. Cambridge, 
Massachusetts 02139 

Mining and Mineral Resources 
Research Institute 

Mineral Resources Engineering and 
Management (S.M., Eng.. Ph.D.) 

The Mining and Mineral Resources Re-
search Latitute (MMRRI) was founded to 
support and aid in the coordination of the wide 
variety of academic activities and research 
programs related to mineral resources. In par-
ticular, it encourages viterdisciplinary activities 
for both undergraduate and graduate stu-
dents, and calls attention to opportunities for 
careers in mineral resource engineering and 
management The direct support of the 
MMRRI, which comes from ths US Depart-
ment of the Interior, includes funding for a lim-
ited number of fellowships and scholarships 
and for some research activities. 

The Departments of Civil Engineering, Me-
chanical Engineering, Materials Science and 
Engineering, Earth, Atmospheric, and Plane-
tary Sciences, Ocean Engineering, Econom-
ics, Management, and Political Science are 
involved, as is the Energy Laboratory Some 
of the major problems being addressed are. 
finding mineral resources, extracting and pro-
cessing them economically and in an environ-
mentally acceptable manner, and reducing our 
need for mineral resources and substituting 
one resource for the other. Joint academic 
tubjects and seminars, and particularly the 
undergraduate and graduate interdisciplinary 
programs of study in Mineral Resources Engi-
neering and Management (described la.er), 
represent the academic side of the MMRRI. 

Undergraduate students may pursue study 
of mineral resources through a variety of pro-
grams and laboratories. Related activities may 
be found in the departments associated with 
the MMRRI listed above. Departments offer 
educational and research (UROP) opportuni-
ties in the fields which are related to their own 
disciplines A student's Interest often can be 
met through a minor program with the use of 
available electives. 

Information on the various activities of the 
Mining and Mineral Resources Research Insti-
tute and on departmental advisors and special 
programs of study may be obtained from the 
Office of the Director. Professor John F Elliott, 
Room 4-138, MIT, Cambridge, Massachusetts 
02139. (617) 253-3305 

The Mineral Resources Engineering and 
Management (S M Eng , Ph D.) program 
provides formal educational opportunities to 
graduate students with interests in the min-
eral resources field. The academic subjects 
and research available throughout the Institute 
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make it possible to offer programs in several 
area3 of concentration, leading to a variety of 
careers in the mineral resoumes field. Studies 
in the MREM program can lead to the Engi-
neer, Ph.D., or Master of Science correspond-
ing to the department of registration. 

The MREM program consists of four sub-
programs: 1) The exploration subprogram ex-
poses students to the geolPgical, technical, 
and decision theoretical aspects of explora-
tion. 2) The axtraction subprogram provides a 
background for design of surface or under-
ground mines, selection and development of 
mining machinery, management of large proj-
ects, and resolution of environmental prob-
lems. 3) The processing subprogram deepens 
the student's physical and chemical education 
and leads to the analysis and design of indus-
trial processes including their managerial and 
environmental aspects. 4) The resource man-
agement subprogram encompasses a wide 
range — systems engineering, economics, 
and public policy, as well as problems of sub-
stitution and of related resources (water, en-
ergy). Students' emphasis in the resource 
management subprogram can be placed on 
engineering, management, or public policy. 
The resource management subprogram also 
provides an MREM general overview, aimed 
at students desiring a broader education. 

For the Master of Science degree, a student 
usually will take at least 75 percent of the re-
quired credit units from one of the subpro-
grams and the remaining credit units from one 
eof the other subprograms. Engineer and 
Ph.D. students usually will concentrate at least 
half of their credit units in one of the subpro-
grams and take the remaining credit units from 
at least two of the other subprograms. Re-
search projects suitable for thesis work are 
conducted in most of the participating depart-
ments. 

Students desiring to pursue their studies in the 
MREM program should apply for admission to 
graduate studies in the department best suited 
to their interests. Students will be awarded the 
graduate degree in this department. The par-
ticipating departments are listed earlier under 
MMRRI. 

eA prospectus containing detailed information 
on the MREM program, including listings of 
academic subjects in each of the sub-
programs, possible research areas, and the 
MREM faculty contacts in each of the partici-
pating departments, may be obtained from 
Professor Herbert H. Einstein, Room 1-330, 
MIT, Cambridge, Massachusetts 02139, 
(617) 253-3598. 

Nuclear Reactor Laboratory 

The Nuclear Reactor Laboratory (NRL) pro-
vides the focus for a wide range of research 
programs which involve the use of nuclear ra-
diations. Research programs in various MIT 
departments and centers including Physics, 
Materials Science and Engineering, Earth, At-
mospheric, and Planetary Sciences, Chemical 
Engineering, Mechanical Engineering, Nuclear 
Engineering, and Nutrition and Food Science 
are supported by the capabilities in the NRL. 
Facilities of the Nuclear Reactor Laboratory 
are also used for teaching and research activi-
ties by other institutions. The NRL provides 
special services to regional hospitals and in-
dustries, e.g., short-lived isotopes for medical 
purposes. 

Current areas of research include: applications 
of nuclear trace analysis to problems in the 
physical and engineering sciences, in the life 
sciences, geosciences and the environment; 
neutron and nuclear physics; neutron scatter-
ing studies of solids, liquids, and dense gases; 
radiation effects on materials; bulk and near 
sui :ace radiation damage studies of nuclear 
and fusion reactor materials; reactor physics 
and reactor engineering; nuclear medicine; 
and isotope development. 

The NRL operates a 5-million watt research 
reactor (MITR-11), which is one of the largest 
university reactors. Recent redesign and re-
building of MITR-Il has significantly enhanced 
the neturon and gamma-ray intensity and the 
reactor's versatility. 

Experimental facilities and instrumentation at 
the NRL include: neutron diffractometers; 2-
and 3-axis polarized beams; spin flippers; 
neutron inelastic scattering spectrometers a 
neutron interferometer; magnetic and cry-
ogenic sample control; a wide variety of sam-
ple irradiation facilities with fast and slow 
neutron fluxes up to 10'4  per cm2  and sec; a 
temperature-controlled in-pile facility which a!-
lows simultaneous neutron and ion bombard-
ment; and a fast reactor blanket facility. 

Other experimental facilities and instrumenta-
tion include: a thermal column with large hohl-
raum; radiochemistry laboratories; hot cells for 
dismantling or testing; nuclear detection equip-
ment; trace analysis facilities; a materials 
characterization laboratory; and shielded hot 
cells for handling and testing radioactive ma-
terials. 

Undergraduate students are involved in the 
operation of the reactor and in the research 
activities through special projects or senior 
thesis. Graduate student thesis research is 
carried on in the various research areas men-
tioned earlier. 

A current summary report is available which 
describes the activities at the NRL in greater 
detail. For information, inquire at the Office of 
the Director, Professor Otto K. Harling, Room 
NW12-208, MIT, Cambridge, Massachusetts 
02139, (617) 253-4201 or 253-4202. 

Oceanography and Oceanographic 
Engineering (Eng., Ph.D., Sc.D.) 

MIT and the Woods Hole Oceanographic Insti-
tution (WHOI) on Cape Cod offer joint pro-
grams of graduate study and research for 
students with special interests in biological 
oceanography, chemical oceanography, ma-
rine geochemistry, marine geology, marine 
geophysics, oceanographic engineering, and 
physical oceanography. These graduate pro-
grams are administered by committees drawn 
from the faculty and staff of both institutions. 
Students accepted to the Joint Program have 
access to the extensive intellectual and phys-
ical resources avai!able for advanced study at 
both WHOI and MIT. The program is de-
scribed in detail at the end of Chapter VI. 

Operations Research Center 

Operations Research (S.M., Ph.D.) 

The Operations Research Center (ORC) 
provides education and research opportunities 
for students and faculty interested in the inter-
disciplinary field of operations research. 
Operations research is concerned with con-
ceptualizing and implementing mathematical 
models for analyzing planning and operating 
problems arising in the public and private sec-
tors. Generally speaking. these are normative 
models that are optimized to provide decision 
makers with better insights into their decision 
problems and to assist them in selecting the 
most effective courses of action. 

The Operations Research Center is organized 
as an interdepartmental center, structured to 
take advantage of the expertise of faculty 
drawn from a variety of departments. including 
the Sloan School of Management, Electrical 
Engineering and Computer Science, Aeronau-
tical Engineering, Mathematics, Civil Engineer-
ing, Ocean Engineering. Urban Studies and 
Planning, and Physics. The Center is com-
posed of approximately 20 affiliated fac:ilty 
and 35 graduate students. Both a master's 
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and a doctoral degree program are offered. An 
important feature of these programs is their in-
terdisciplinary structure. In addition to following 
a set of core courses, students are encour-
aged to design a curriculum that is tailored to 
their professional 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 core graduate curriculum for both S.M. 
and Ph.D. degrees consists of Applied Proba-
bility (6.431), Decision Analysis (15.065), Ap-
plied Statistics (15,075), and Introduction to 
Mathematical Programming (15.081J 6.251J). 
Master's degree students continue with three 
additional graduate-level subjects and prepare 
a thesis in an area of research concentration, 
Employment opportunities for graduates of the 
S.M. program exist in technrcal staffs of pri-
vate firms, as planners in governmental agen-
cies, and in private consulting firms. 

Doctoral degree students are expected to 
take, in addition to the core, Markov Models 
and Their Applications (6.262), Introduction to 
Stochastic Processes (15.073J/18.445J), Sta-
tistics for Model Building (15.076J/18.457J), 
Network Optimization (15.082), Combinatorial 
Optimization (15.083), and Nonlinear Pro-
gramming and Discrete-Time Optimal Control 
(15.084J/6.252J). Doctoral degree candidates 
must qualify for continuation in the program by 
passing Qualifying and General Examinations 
which are taken in the second year of a typi-
cally four-year program. Course work in a mi-
nor program follows, in addition to pursuing an 
original research project under the guidance of 
a doctoral dissertation committee. The formal 
academic program is supplemented by teach-
ing and research assistantship opportunities 
for most doctoral candidates. Graduates of the 
Ph.D. program often assume faculty positions 
in the US and abroad. 

Students wishing to concentrate specifically in 
operations research at either the master's de-
gree or doctoral degree level may apply di-
rectly to the interdepartmental graduate 
program. This can be done by following gen-
eral MIT graduate admissions procedures and 
by inserting, "Operations Research — Interde-
partmental Programs," in all places on the 
application materials which request a depart-
mental designation. 

Further information about the Operations Re-
search Center and the degree programs is 
contained in a brochure entitled Graduate Ed-
ucation at the Operations Research Center 
and is available from the Operations Research 
Center, Webster Building (E40-164), MIT, 
Cambridge, Massachusetts 02139. Individual 
questions may be addressed to either of the 
Co-directors, Professors Richard C. Larson 
and Jeremy F. Shapiro. 

Plasma Fusion Center 

The Plasma Fusion Center, formed in 1976, 
provides a focus for experimental and theoreti-
cal studies in plasma fusion physics and re-
lated engineering disciplines. It provides the 
leadership required for effectively undertaking 
all Department of Energy-sponsored fusion re-
search at MIT. The timely development of fu-
sion energy is one of the most urgent arid 
technically complex challenges facing scciety. 

The Plasma Fusion Center fosters indepen-
dent creativity, and helps integrate the collec-
tive fusion activities into a cohesive program 
with the following broader Institute goals: 

— to provide, both nationally and internation-
ally, strong technical leadership for the de-
velopment of fusion energy: 

to provide the intellectual environment for 
the expert educational training of students, 
research scientists, and engineers. 

Fusion research activities fail into five major 
programmatic Divisions. 

The Fusion Systems Division is concerned 
with overall design and reactor physics investi-
gations of the next generation of major toroidal 
and mirror fusion devices; understanding the 
potential characteristics and technology re-
quirements of power-producing fusion reac-
tors; and developing new reactor design 
concepts and advanced millimeter and far in-
frared wave technology for plasma heating 
and diagnostics. 

The Mirror Confinement Systems Division is 
developing an increased understanding of 
basic tandem mirror physics with emphasis on 
stability properties, thermal barrier formation, 
and RF heating. The subprogram areas in-
clude the TARA tandem mirror experiment. 

The Fusion Technology and Engineering Divi-
sion aims to provide critical engineering sup-
port for operating confinement experiments 
and advanced design projects. It also devel-
ops advanced superconducting magnet tech-
nology for the national fusion program. 

The Applied Physics Research Division is de-
veloping the basic experimental and theoreti-
cal understanding of plasma heating and 
confinement properties (including research on 
tokamak and mirror systems, advanced fusion 
concepts, fusion theory and computations, di-
agnostics and laser development, and intense-
charged particle beam research). 

The Toroidal Confinement Experiments Divi-
sion is developing a basic understanding of 
the stability and transport properties of high-
temperature toroidal plasmas at reactor-level 
conditions and developing and testing con-
cepts for optimization of the toroidal confine-
ment approach to magnetic fusion. The 
subprogram areas include the ALCATOR to-
kamak experiment. 

In the last decade, many results of great sig-
nificance to the international effort to develop 
fusion energy have been obtained in the 
ALCATOR A and C high-field tokamaks, the 
major experimental facilities in the Plasma Fu-
sion Center program. For example, ALCATOR 
C currently holds the world record in obtaining 
the highest product of plasma density times 
confinement time, and is also a world leader in 
developing techniques to drive current by 
radio-frequency waves. TARA, a new experi-
ment based on the tandem mirror concept, is 
expected to make major contributions to mirror 
fusion development. VERSATOR II and 
CONSTANCE are used to study particular re-
search aspects of toroidal and mirror-confined 
plasmas, respectively. The overall program 
has a balance between experimental and 
theoretical studies. Fusion activities in the De-
partments of Aeronautics and Astronautics, 
Electrical Engineering and Computer Science, 
Materials Science and Engineering, Mechani-
cal Engineering, Nuclear Engineering, and 
Physics, as well as the Francis Bitter National 
Magnet Laboratory arid the Research Labora-
tory of Electronics, are affiliated with the 
Plasma Fusion Center. 

The Center's programs provide an excellent 
forum for the training of students and profes-
sional researchers. Approximately 80 gradu-
ate and 30 undergraduate students are 
currently involved at all levels of thesis work; 
undergraduates also participate through 
UROP. 

Further information may be obtained from the 
Office of the Director, Professor Ronald C. 
Davidson, Room NW16-202, Cambridge, Mas-
sachusetts 02139, (617) 253-8102. 
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Polymeric Materials 

Polymeric materials span a remarkable range 
of structures and properties, presenting a di-
versity of challenges and opportunities for sev-
eral interacting disciplines, and polymer 
science and engineering is now one of the 
most rapidly expanding areas in the field of 
materials. Polymers can exist in various com-
binations of amorphous and crystalline states. 
leading to properties that may be described as 
rubbery or glassy, strong or weak, tough or 
brittle. They also exhibit unique rheological be-
havior which permits the processing into many 
forms, including fibers, films, and composite 
materials. 

Students interested in interdepartmental grad-
uate degree programs focusing on polymeric 
materials may register in the Departments of 
Civil Engineering, Mechanical Engineering, 
Materials Science and Engineering, or Chemi-
cal Engineering, and have their programs of 
classwork and research specially arranged in 
consultation with an ad hoc interdepartmental 
committee chosen for the purpose. This pro-
cedure allows for a high degree of flexibility, 
depending on the candidate's central interests. 

In addition to the core subjects in the program, 
students may concentrate in one or more 
areas related to polymers, such as synthesis, 
processing, characterization, structure-property 
relationships. surface phenomena, biopoly-
mers, fiber technology, and composites. 

More specific information concerning interde-
partmental study and research on polymeric 
materials may be obtained from Professor 
F. J. McGarry, Departments of Civil Engineer-
ing and Materials Science and Engineering, 
Room 8-209, MIT, Cambridge, Massachusetts 
02139, (617) 253-7172; Professor A. S. Argon, 
Department of Mechanical Engineering, Room 
1-306. 253-2217; Professor D. R. Uhlmann, 
Department of Materials Science and Engi-
neering, Room 13-4005, 253-6895; or Profes-
sor E. W. Merrill, Department of Chemical 
Engineering, Room 66-562, 253-4593. 

Power Engineering 

Interdepartmental academic and research pro-
grams in power engineering are available in 
the Departments of Aeronautics and Astronau-
tics, Electrical Engineering and Computer Sci-
ence, Mechanical Engineering, Ocean 
Engineering, and Nuclear Engineering. These 
programs cover a broad range of energy-
related issues. 

A graduate student enrolled in any of these 
departments may construct from among var-
ious subject offerings and research activities 
an academic program and thesis research 
which he or she wishes to pursue. In addition 
to subjects treating specific topics in power 
engineering, many other related subjects are 
available on such topics as thermodynamics, 
fluid mechanics, ht transfer, control theory. 
materials, stress 	.lysis, vibrations, cryogen- 
ics, and combustion. 

In addition to the departments listed above, 
research in power systems is conducted at the 
Gas Turbine Laboratory, Laboratory for Elec-
tromagnetic and Electronic Systems, Sloan 
Automotive Laboratory, Energy Laboratory, 
Heat Transfer Laboratory, Cryogenic Engi-
neering Laboratory, and at the Nuclear Reac-
tor 

Research assistantships are available for 
graduate students, and some part-time em-
ployment is available for undergraduates. For 
further information on the programs and on fi-
nancial support, contact the Graduate Regis-
tration Officer of one of the participating 
departments. 

Research Laboratory of Electronics 

Established in 1945 as the Institute's first in-
terdepartmental laboratory. the Research Lab-
oratory of Electronics 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 fo-
cused on atomic and molecular physics, 
plasma physics, radio astronomy, digital signal 
processing, image processing, electromagnet-
ics, and communications. At present there are 
approximately 20 research groups. 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 
The Laboratory brings together fundamental 
theoretical and experimental work in the na-
ture of materials and surface interfaces with 
practical devices, circuits, and systems ori-
ented to high-performance applications 

The program in language. speech, and hear-
ing includes linguist., work in phonology cou-
pled with the structure and design of systems 
for text-to-speech conversion and speech rec-
ognition, as well as fundamental work on artic-
ulatory phonetics, auditory psychophysics, and 
audiotory physiology 

Additional research foci include fundamental 
studies in atomic and molecular physics such 
as radiation modes and basic constants, both 
theoretical and experimental research in 
plasma physics, radio astronomy and astro-
physics, digital signal processing theory and 
hardware architecture, digital processing of 
two-dimensional signals (including high-resolu-
tion television), studies of electromagnetic 
propagation in nonlinear media, and a variety 
of studies in communicationc including struc-
ture and protocols for high-speed local net-
works 

Almost all of the research in RLE is conducted 
or supervised by academic faculty members 
and students. Approximately 100 members of 
the faculty are affiliated with the Laboratory, 
and work with over 300 graduate students and 
approximately 100 undergraduates in addition 
to research staff. The research in RLE pro-
vides opportunities for a broad spectrum of 
student thesis projects. 

Additional information may be obtained by 
contacting the Office of the Director, Professor 
Jonathan Allen, Room 36-.413, MIT, Cam-
bridge. Massachusetts 02139, (617) 253-2509. 

Science, Technology, and Society 

The Program in Science, Technology, and So-
ciety (STS) focuses on the ways in which sci-
entific, technological, and social factors 
interact to shape modern life. It traces the im-
pact of scientific ideas and technological prac-
tices on society and culture and examines the 
role of social, political, and cultural considera-
tions in shaping developments in science and 
technology. STS draws its faculty from the so-
cial and natural sciences, engineering, and the 
humanities. Various opportunities for research 
and study are available at the undergraduate 
and graduate levels. A more detailed descrip-
tion of the Program is given in the School of 
Humanities and Social Science section in 
Chapter VI. Further infermation may be ob-
tained from the Office of the Director, Profes-
sor Carl Kaysen, Room E51-110, MIT, 
Cambridge, Massachusetts 02139, (617) 
253-4062. 
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Sea Grant College Program 

Dedicated to advancing the vital roles of engi-
neering and science in the development of 
ocean and coastal resources, the Sea Grant 
Program funds and coordinates multidis-
ciplinary research projects, educational oppor-
tunities, and advisory services. Following the 
lead of the National Sea Grant Program, cre-
ated by Congress in 1966. MIT recognizes the 
need to respond to opportunities in the marine 
field, and to solve current technological, eco-
nomic. social, and political problems caused 
by our increasing and conflicting uses of the 
seas. The designation in 1976 of MIT as the 
nation.. twelfth Sea Grant College, the first 
private institution to achieve this distinction, 
strengthened the Institute's commitment to fur-
thering wise use and development of the 
ocean's resources. 

The Sea Grant research program reflects the 
conviction that the Institute's expertise and fa-
cilities can help solve critical problems in ma-
rine resource utilization and coastal zone 
development. Sea Grant research strives for 
balanced use of oceans and coasts, greater 
harvests of food and useful materials from the 
sea, the prudent extraction of offshore oil and 
undersea minerals, and the application of en-
gineering to improved methods of working in 
and on the seas. The principal departments 
involved in Sea Grant research include Civil 
Engineering, Ocean Engineering, Mechanical 
Engineering, and Nutrition and Food Science. 
Students participate directly in most Sea Grant 
research projects at both graduate and un-
dergraduate levels, and support is available 
for UROP projects. 

The Sea Grant Program also supports innova-
tive education at MIT in ocean utilization and 
coastal zone dovelopment. Each year, an in-
terdisciplinary design subject provides gradu-
ate and undergraduate students with the 
chance to apply classroom knowledge to 
-real-world" situations. The Program has sup-
ported new curricula and textbooks in the field 
of ocean engineering. A joint project with the 
Massachusetts Maritime P.cademy is providing 
new educational opportunities for professional 
fishermen. 

MIT Sea Grant's Advisory Services publish 
technical reports, sponsor symposia, and work 
with local governments, business, and organi-
zations to transfer comprehensive information 
to the public on the many facets of resource 
development in the oceans and coastal zones. 

More information on Sea Grant Program proj-
ects and services may be obtained from the 
Office of the Director, Professor Chryssosto-
mos Chryssostomidis, Room E38-302, MIT, 
Cambridge, Massachusetts 02139, (617) 253-
7041. 

Spectroscopy Laboratory 

The George Russell Harrison Spectroscopy 
Laborator is dedicated to advancing knowl-
edge of the structure and dynamics of atoms 
and molecules and the properties of liquids 
and solids, utilizing th3 techniques of modern 
spectroscopy. These techniques include the 
use of lasers, signal processors, computers. 
and electro-optic devices. 

The Spectroscopy Laboratory encourages par-
ticipation and collaboration among staff mem-
bers in various disciplines of science and 
engineering. At present, several departments 
(principally, Chemistry, Physics. Biology, Elec-
trical Engineering and Computer Science, Nu-
trition and Food Science, and Health Sciences 
and Technology) are invclved. In addition, 
scientific visitors from the US and abroad par-
ticipate in the work of the Laboratory. 

Current research areas include high-resolution 
laser spectroscopy of excited vibrational and 
electronic molecular levels, CARS studies, ki-
netics of intermediates in organo-metallic com-
plexes, laser optical pump:ng of atoms, 
infrared and optical double resonance experi-
ments, laser saturation spectroscopy, coherent 
transients, photon echoes, laser-nuclear spec-
troscopy, superradiance, Rydberg atoms, 
structural studies of biological molecules using 
Raman techniques and X-ray diffraction data, 
technical holography, and applications of la-
sers in medicine. 

Within the Laboratory is the Laser Research 
Center, supported by a grant from the National 
Science Foundation. This Center makes avail-
able to researchers from various university 
and industrial research institutions one of the 
most extensive collections of lasers in the US 
for spectroscopic research. Research in the 
Center includes laser chemistry and the non-
linear spectroscopy of atoms and molecules; 
relaxation processes 	physical sYstems; 
problems in biology and nuclear physics: and 
engineering applications and technical holog-
raphy. 

Many graduate and undergraduate students 
perform thesis research in the Laboratory; 
UROP projects are offered in many areas of 
laser research. 

Further information on the Laboratory may be 
obtained from the Office of the Director, Pro-
fessor Michael Feld, Room 6-014, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-7700. 

Statistics Center 

The Statistics Center otters interdepartmental 
master's and doctoral degree programs in sta-
tistics and helps to coordinate research, 
teaching, and consulting activities in statistics 
at MIT. Students considering MIT for graduate 
study in statistics should seek the advice of 
the Statistics Center about which department 
or School would be most appropriate for ad-
mission to MIT. Once admitted to a depart-
ment (or School), students pursue S.M. and 
Ph.D. programs in statistics in the department 
or under the general guidance of an interde-
partmental committee established through the 
Dean of the Graduate School. The Statistics 
Certer can also provide assistance in obtain-
ing financial support. (Undergraduates can 
focus on statistics in a number of depart-
ments, particularly Mathematics, Economics, 
and the Sloan School of Management.) 

Usually, S.M. degree programs can be com-
pleted in one year by students with back-
grounds in linear algebra, probability, and 
statistics. A thesis is required for the S.M. de-
gree and almost all theses in recent years 
have made contributions to applied projects. 
The doctoral programs for students in statis-
tics can be individually planned in collabora-
tion with various MIT departments. 

Major theoretical fields of interest at the Statis-
tics Center are pattern recognition and cluster 
analysis, robust regression, categorical data 
analysis, statistical computing and graphics, 
detection of influential data, time series analy-
sis, stochastic control, sequential analysis, 
Bayesian statistics, risk assessment, and 
probability theory. 

Fields of application have ranged from micro-
biology aid astrophysics to political science, 
and from the health sciences to the Massa-
chusetts lottery. Departments in which Center 
members are involved include Mathematics; 
Electrical Engineering and Computer Science; 
Earth, Atmospheric, and Planetary Sciences; 
Economics; Nutrition and Food Science; and 
the Sloan School of Management. 

The statistical consulting service at the Center 
gives students and faculty the opportunity to 
collaborate with researchers at MIT arid neigh-
boring institutions on projects covering the full 
range of statistical theory and practice on real 
problems. 
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   While much of theoretical statistics draws 
heavily on mathematics, applied statistics is 
increasingly linked to computer science via 
numerical analysis, graphics, and the develop-
ment of expert systems for data analysis. 
These topics are a part of the rapidly growing 
field of computational statistics which often 
forms a basic part of interdepartmental statis-
tics programs. 

Further information, including a list of the 60 
statistics subjects offered at MIT, may be ob-
tained by contacting the Offices of the Direc-
tors, Professor Herman Chernoff, Room E40-
107, (617) 253-8721, and Professor Roy 
Welsch, Room E40-129, 253-8411, MIT, Cam-
bridge, Massachusetts 02139. 

Technology Adaptation Program 

The Technology Adaptation Program (TAP) is 
concerned with: 

developing an understanding of the character-
istics of technologies that are appropriate to 
countries in various stages of development; 

identifying criteria for the selection and adap-
tation of technologies appropriate for use in 
developing countries; 

understanding the processes by which techno-
logical knowledge and skills can be effectively 
introduced, disseminated, and used in devel-
oping nations; and 

determining the long-term and short-term so-
cial and economic consequences of importing 
technologies rather than improving those 
which are indigenous. 

TAP is administered by a Policy Committee 
which draws its members from the Schools of 
Engineering, Humanities and Social Science, 
and the Sloan School of Management. Mem-
bers of the faculty who have specific research 
projects under TAP largely come from these 
Schools. 

The MIT/Cairo University Technological Plan-
ning Program was initiated in 1976, under 
TAP auspices, to assist Cairo University in de-
veloping capabilities which could contribute to 
the formulation and implementation of science-
and technology-related policies, to the end of 
aiding in the realization of Egyptian develop-
ment goals. 

TAP provides educational and research oppor-
tunities for master's candidates who are in-
terested in the transfer and adaptation of the 
technologies of their own areas of specializa-
tion to the needs of developing countries. 

Students who elect this program submit a pro-
posed program for approval to the TAP Policy 
Committee. (Specifications are available upon 
request.) Students proposed thesis topics also 
require approval of the TAP Policy Committee, 
as well as of the departments in which the 
students are registered. 

Students who elect this program should note 
that the total units required for graduation may 
be higher than the 66 units minimum required 
by the Institute. 

Students may receive financial support in the 
form of research assistantships associated 
with current TAP research projects. 

Students interested in working on TAP proj-
ects who cannot fulfill all the requirements of 
the program may be accepted for participation 
in special cases. 

Further information about the program, includ-
ing a list of current research projects, may be 
obtained from the Off ite of the Director, Pro-
fessor Fred Moavenzadeh, Room E40-251, 
MIT, Cambridge, Massachusetts 02139, 
(617) 253-7227. 

Technology and Policy (S.M.) 

The Technology and Policy Program prepares 
young men and women for competent leader-
ship in the constructive development of tech-
nology. It educates "engineers with a 
difference." persons with both strong technical 
foundations and skills in dealing with important 
social concerns. It is unique in the opportuni-
ties it provides to combine a base in technol-
ogy with skills in identifying, analyzing, and 
implementing solutions to policy issues. 

Students in the Program work on problems in 
the wide range of technological fields available 
at MIT, for example: computers. electronic 
systems, and communications; energy produc-
tion and management; industrial innovation 
and productivity; disarmament; regulatic!. of 
chemicals and pollution; transportation; marine 
and mineral resources; office automation; 
space technology: and solar and nuclear en-
ergy. A complete list of theses completed in 
the Program is available on request. 

The Master of Science in Technology and Pol-
icy leads directly into practice. or continued 
study at MIT or e..;ewhere. Challenging jobs in 
industry, consulting, and government, both in 
the US and abroad, are open to our gradu-
ates. Many graduates of the Program proceed 
to doctoral studies, either through departmen-
tal or interdepartmental arrangements. Others 
obtain further technical degrees or go onto law 
or business schools. 

The curriculum is based on three subjects in 
each of four areas: 11 advanced competence 
in a specific technological area of the stu-
dent's choice. 2) methods of policy analysis 
such as TPP 21 Engineering Systems Analy-
sis and 15.012 Applied Micro and Macroecon-
omics; 3) the legal and political context of 
policy development, and specifically 'IPP 22J 
The Policy Making Process; and 4) a core of 
integrative subjects. Academic credit is rou-
tinely granted for comparable studies done 
elsewhere. 

Students determine individual curricula in con-
sultation with their faculty advisors. We expect 
them to take full advantage of all the subjects 
available at MIT and, through cross registra-
tion, at Harvard. All students take a minimum 
core of two subjects, TPP 11J and TPP 12J 
Proseminar in Technology and Policy. The 
Proseminar helps students confront policy is-
suos as they really are — complex, difficult, 
often ill-defined, and full of conflicting values. 
Ills the element that distinguishes this Pro-
gram from just a set of subjects, and it pro-
vides the common ground where students 
meet to discuss issues of technology and pol-
icy. A thesis is required. This is a major analy-
sis in the student's field of interest. Students 
prepare for this effort by taking TPP 13J Engi-
neering Policy Thesis Seminar. Theses fre-
quently Lre published as reports or 
professional papers. Many graduates regard 
the thesis as the most significant part of their 
education at MIT. 

Because clear expression is a practical neces-
sity, students must demonstrate sufficient writ-
ing skills before beginning 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. 

Students with prior interest and capabilities in 
technology and policy can complete the de-
gree program in one calendar year. Others 
may need an additional semester. 

Students typically obtain part-time jobs to sup-
port their education. These are mostly re-
search assistantships on MIT projects that 
match their areas of specialization, for exam-
ple, in the Center for Policy Alternatives, and 
the Energy Laboratory. A number of students 
will also find it desirable to work in off-campus 
internships A limited number of teaching 
assistantships are also available. 
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Partial scholarships are offered on the basis of 
excellence and need. Alumni have endowed 
an annual Technology and Policy Prize to 
support outstanding work. Applicants should 
also apply for fellowships that may be avail-
able to them, for example, through the Na-
tional Science Foundation, professional 
societies, or other organizations. 

Applicants should have a strong basis in tech-
nology. Applications are reviewed by the Pro-
gram and the MIT department corresponding 
to their particu'ar interests. This process starts 
February 15 and candidates are notified as 
soon as possible. 

The Program enrolls about 20 studentc each 
year. We limit the class to maintain close, col-
legial relationships between faculty and stu-
dents, and to provide the best possible 
integration of Technology and Policy 

The steering committee for the Program con-
sists of faculty members and student repre-
sentatives from the Departments of 
Aeronautics and Astronautics, Chemical Engi-
neering, Civil Engineering, Electrical Engineer-
ing and Computer Science, Materials Science 
and Engineering, Mechanical Engineering, Nu-
clear Engineering, Ocean Engineering, Politi-
cal Science, and Urban Studies and Planning, 
as well as from the Center for Policy Alterna-
tives, the Energy Laboratory, and the Program 
in Science, Technology, and Society. 

Further information may be obtained by con-
tacting the Chairman, Professor Richard de 
Neufville, Room 1-138, MIT, Cambridge, Mas-
sachusetts 02139, (617) 253-7693, or the As-
sociate Chairman, Professor Joel Clark, Room 
8-413. 

Undergraduate Research Opportunities 
Program (UROP) 

The Undergraduate Research Opportunities 
Program (UROP) provides undergraduates 
the opportunity to participate with MIT faculty 
and staff members in a wide range of re-
search activities throughout the Institute. Stu-
dents may participate in ongoing research or 
find a faculty sponsor for a self-originated proj-
ect. The first several pages of the UROP Di-
rectory, published each year, give details on 
how to get started. Students are urged to read 
this before they embark on their research. In-
formation on some current projects is posted 
on the UROP bulletin board in the main corri-
dor of the Institute, and in the UROP Office, 
Room 20B-141. New listings are announced 
each week in Tech Talk. Further information 
may be obtained by contacting the staff at the 
UROP Office, Room 20B-141, or by calling 
(617) 253-5049. 

Students interested in research also may con-
tact various laboratories and centers directly. 
For information about the opportunities for in-
terdisciplinary research, see the descriptions 
of the various interdepartmental laboratories, 
centers, and programs in the UROP Directory 
and in this chapter of the catalogue. 

Undergraduate Seminars 

The Undergraduate Seminar Program offers 
an opportunity for students to interact with fac-
ulty members in small, informal class settings. 
Seminars vary tremendously both in style and 
topic: some are oriented around small, infor-
mal class discussions while others bring in 
speakers, go out on field trips, or involve ex-
tensive laboratory projects. Many of the topics 
are inteidisciplinary, and taught jointly by 
members of several departments. Others sem-
inar topics are of particular interest to faculty 
members but are outside of their department's 
usual scope. Therefore, it is helpful to look 
through all of the offerings for topics that may 
be of interest. 

For more details about the program, including 
titles and descriptions of seminars, see the 
Undergraduate Seminar Booklet issued twice 
yearly. This publication is available from the 
Undergraduate Seminar Office, Ms. Peggy 
Richardson, Room 7-104, MIT, Cambridge, 
Massachusetts 02139, (617) 253-3621. 

Unspecified Degree Programs for 
Interdisciplinary Study (S.B.) 

In a number of departments it is possible to 
take a less intensive "major," leading to an 
undergraduate degree which does not specify 
a professional field. To enroll for such a de-
gree without specification, the student regis-
ters in the normal way in the department 
chosen. The added flexibility of an unspecified 
degree program, coupled with appropriate ad-
vice from the home department and from other 
departments, can give students a valuable op-
portunity for interdepartmental study. 

Wallace Geophysical Observatory 

The George R Wallace, Jr., Geophysical Ob-
servatory is a unique research facility de-
signed to montor ground motions and to aid in 
the development and testing of new seismic 
and other geophysical instrumentation. It is the 
center of activity for MIT's nine-station network 
in New England. 

The Observatory, located 35 miles north of 
Boston in Westford, Massac;lusetts, has a 
large, multi-room underground vault and a sur-
face control room. The vf:Jit has a controlled 
temperature environment and instrument piers 
resting directly on the basement granite. The 
Observatory contains sensitive seismometers 
and instruments for monitoring ground tills and 
the earth's tidal motions. The surface building 
houses a work area and control and recording 
instruments, although most of the data are 
telemetered directly to the Department of 
Earth, Atmospheric, and Planetary Sciences 
(Rooms 54-517 and 54-527) The data from 
the Observatory and the New England seismic 
network are recorded, analyzed, and displayed 
by a dedicated HP-1000 computer system. 
Data from the Observatory along with the nu-
merous resources of the Department provide a 
unique facility for undergraduates, graduate 
students, and staff to pursue research con-
cerning the interior of the earth. 

Further information may be obtained by con-
tacting the Director, Professor M. Nati Toksez, 
Room 54-518, MIT, Cambridge, Massachu-
setts 02139, (617) 253-6382. 

Women's Studies Program 

The Women's Studies Program offers unique 
opportunities for interdisciplinary study and re-
search for both undergraduate and graduate 
students. The Program's courses focus on 
the social historical, and cultural contributions 
and perceptions of women, and can provide a 
Humanities concentration for undergraduates. 
The curriculum includes both a core subject — 
Introduction to Women's Studies -- and a se-
Intion of subjects from many departments at 
the Institute. Special independent study topics 
and UROP projects can be arranged. The pri-
mary objective of Women's Studies is to en-
courage the reexamination and reinterpretation 
of existing data, as well as to promote new re-
search about women and gender, in all disci-
plines, offering new perspectives in fields as 
diverse as biology, psychology, engineering, 
and literature. To facilitate interdepartmental 
research, the Women's Studies Research 
Room in the Humanities Library offers the MIT 
community a multidisciplinary resource for tne 
study of women and gender. The Program is 
described in greater detail in Chapter III of this 
catalogue. 
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School of Architecture and Planning 
Architecture (Course 4) 
Urban Studies and Planning (Course 11) 

  

   

The first university program in architecture in 
the United States was begun at MIT in 186 
and the second college program in planning in 
1932. The present School of Architecture and 
Planning continues in the forefront of architec-
ture and planning education, benefiting from 
the special collaborations fostered in a univer-
sity of science and technology. 

Today the School prepares students for 
professional careers that respond to the so-
cial, aesthetic, and technical demands of a 
growing variety of clients. The Scnool is par-
ticularly concerned with services tor communi-
ties that traditonally have lacked access to 
professional help. These goals are nourished 
by a culturally diverse student body and fac-
ulty, recruited with a special emphasis on 
minorities and women 

Departments and Special Programs 

The School consists of the Department of Ar-
chitecture, the Department of Urban Studies 
and Planning, and a multidisciplinary research 
division, the Laboratory of ructutecture and 
Planning. The Departments offer undergradu-
ate, graduate-professional, and doctoral pro-
grams in architecture, planning, and visual 
studies, which prepare students for practice, 
research, and further study. Two special pro-
grams allow mid-career practitioners from mi-
nority communities who work in urban and 
regional development in the US and develop-
ing countries to study and pursue independent 
research during one academic year. In addi-
tion, the general institute support for cross-
registration at Harvard University gives profes-
sional students the opportunity to enrich their 
education at the Graduate School of Design 
and the Kennedy School of Government. 

Departmental self-sufficiency is balanced by a 
strong interaction with other academic units at 
MIT. Several faculty members hold joint ap-
pointments in both departments of the School. 
Others have joint appointments in departments 
such as Economics, Civil Engineering, and 
Humanities. Teaching and research in several 
areas, such as urban economics, building 
technology, energy, communications, law, op-
erations research, transportetion, and the arts, 
are linked to other parts of the Institute. The 
most recent collaboration is the newly estab-
lished joint program for Energy Efficient Build-
ings and Systems with the School of 
Engineering and the Energy Laboratory.  

International engagements and their relation to 
educational and professional goals are an im-
portant factor in the reach and influence of the 
School. These include the Special Program in 
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Urban and Ragional Studies (SPURS); the 
Technology Adeptation Program (TAP) for 
Egypt, the Aga Khan Program in Islamic Ar-
chitecture; and teaching and exchange activi-
ties in South America. Japan, and China. 

Media Laboratory 

In the late 1940s MIT pioneered in relating ex-
periments in science and engineering to the 
arts, which suggested an alliance through vi-
sual education of scientists and through the 
opportunity for artists to be stimulated by the 
tools and constructs of science and technol-
ogy. In 1963 innovations in computer systems 
manipulating spatial data were introduced at 
MIT, in 1972 the Department of Architecture 
introduced television-based computer graph-
ics, which resultod in the merger of video with 
computers. 

For a School concerned with the quality of the 
human environment, an extension of scope to 
include the media environment has been as 
reasonable as the extension years ago from 
the physical to the social environment. The 
product of that extension is the Media Labora-
tory, a new research center in the School con-
cerned with drawing together such once 
discrete disciplines as film, graphics, photog-
raphy, music, and computer science in combi-
nations made possible by new digital video 
technologies and by advanced computer appli-
cations capable of simultaneously manipulat-
ing sound, images, and data. Special 
emphasis is placed on the design of oppor-
tunities that enhance human machine 
interaction. 

Center for Real Estate Development 

Research and Fled Experience 

The School is also in the forefront of develop-
ing types of research, which can become as 
integral to practice as they are necessary to 
education. Approximately $3 million of re-
search is being conducted in thP School, 
much of it fostered and administered by the 
School's Laboratory of Architecture and Plan-
ning (LAP), described in Chapter V 

Research has informed course content, curric-
ular structure, student careers and experience, 
and knowledge of practice. Sponsored re-
search increasingly provides maior financial 
support for students and faculty. Reports pro-
duced through research projects are distrib-
uted nationally, and a special education 
program provides opportunities for researchers 
to present their findings through continuing ed-
ucation courses, symposia, and special insti-
tutes. Researchers also havu developed a 
number of collaborative ventures with col-
leagues in other universities and in 
government 

Current research reflects the wide spectrum of 
student and faculty interests. These include 
studies of reinvestment in urban neighbor-
hoods: the impact of telecommunications 
policy on human settlement; models for com-
munity analysis; the effect of major cutbacks 
in property taxes on public services; the effect 
of housing and its environs on special needs 
groups, including the elderly; passive solar en-
ergy systems; computer graphics for design; 
land use and facilities siting; and multiregional 
inputoutput analysis of economic activity and 
transportation. Housing research is also con-
ducted with the MIT-Harvard Joint Center for 
Housing Studies 

Office of the Dean 

John de Monchaux, M Arch 
Professor of Aithitecture and Urban Planning 
Dean 

Lois A Craig, B A 
Associate Dean 

Barbara Lister-James 
Assistant to the Dean 

Michael Joroti, M C P 
Director, Laboratory of Architecture 
and Planning 

Cynthia Ware, B A 
Communications Coordinator 

Much of what the School does is associated 
with real estate development. The Department 
of Architecture educates students who. 
through their skills in design, give form to real 
estate development. The Department of Urban 
Studies and Planning teaches students to plan 
for and manage the consequences of invest-
ment and disinvestment in the urban environ-
ment. The research of each Department tries 
to understand the processes that shape and 
nfluence new development. 

Recognizing the need to better understand the 
development process. the School created the 
Center for Real Estate Development in 1983. 
The Center sponsors a full agenda of research 
on issues related to real estate development. 
It also serves as the home for the Master of 
Science in Real Estate Development, an inter-
departmental degree program that educates 
students to assume positions of responsibility 
in both public and private sector development 
orga!-.rzations 

As research assistants, students not only par-
ticipate in e:isting projects but also help to for-
mulate ideas for new proposals. In both 
architecture and planning, students have had 
a wide variety of field-related experiences in 
private and public sector programs. These in-
clude programming public services for the City 
of Cambridge: research assistance to Boston 
neighborhood organizations; staffing citizen 
land use planning organizations; advocacy 
planning and design assistance for citizen 
groups; and work in design, construction, and 
planning firms. 
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Department of Architecture 

John Randolph Myer, B Arch 
Professor of Architecture 

Waclaw Plotr Zalewski, 
D. Tech. So 

Yasser Tabbaa, Ph.D 
Assistant Professor of the 

Administrative Assistants 

Head of the Department Professor of Structures History of Architecture Linda Laplante, M A 

Leon Bennett Groisser, Sc .D.  
Aga Khan Development Professor 
in the History of Islamic 

Carolyn Williams, M Ed 

Professor of Structures Associate Professors Architecture 
Executive Officer Professors Emeriti 

Stephen Benton, Ph.D Anne Wagner, Ph 

Professore 
Associate Professor of 
Media Technology 

Assist..nt Professor of the History 
of Art 

Lawrence Bernhart Anderson, 
M.Arch 

Stanford Anderson, M Arch , Ph Muriel Cooper, B F A 
Professor of Architecture, 
Emeritus 

Professor of History and Associate Professor of Visual Adjunct Professors Dean of the School of 
krchitecture Studies 

Wayne V Andersen, Ph.D 
Architecture and Planning, 
Emeritus 

Julian Bokser!, M.C.P., M.Arch Eric Dluhosch, M Arch , Ph D Adjunct Professor of the History 
Professor of Architecture Associate Professor of Building of Art Herbert Lynes Beckwith, M Arch 

Technology Professor of Architecture 

John de Monchaux, M.Arch. Richafd H Bolt, Ph.D Emeritus 

Professor of Architecture and Fernando Domeyko-Perez, Dipl Arch Adjunct Professor of Environmental 
Planning Associate Professor of Architecture Controls Pietro Belluschi, Dotting , LI D 
Dean, School of Architecture and Sc.D., D.F.A. 
Planning Richard Filipowski, B.A. 

Associate Professor of Visual 
Giancarlo De Carlo, L A 
Adjunct Professor of Architecture 

Professor of Architectur‘J, 
Emeritus 

N. John iiabraken, B.I. Design Dean of the School of 

Pro,,,ssor of Architecture Richard Chester Tremaglio, M.Arch. Architecture and Planning. 
David Hodes Friedman, Ph D Adjunct Professor of Architecture Emehtus 

Imre Halasz, DO Arch Associate Professor of the History 
Professor of Architecture of Architecture Homo() Caminos, Arg 

Richard Leacock, D.F.A. Sandra C Howell, Ph.D 
Principal Researr1 Scientist Professor of Architecture, 

Emeritus 

Professor of Cinema Associate Professor of Behavioral Richard A Bolt, Ph.D.  

Henry A. Makin, B. Arch., 
M.Arr,h., Ph.D. 

Science in Architecture 

Andrew Lippman, M S Principal Research Associates 

Ecivardo Fernando Catalano, 
M.Arch 
Professor of Architecture. 

Professor of History and Associate Professor of Emeritus 

Architecture (Visiting) Media Technology Timothy E. Johnson, S.M. 
Ron MacNeil, M.F.A. Albert George Henry Dietz, Sc D 

Nicholas Peter Negroponte, 
M Arch 

Patrick Purcell, Ph D 
Associate Professor of Computer 

Professor of Building 
Engineering, Emeritus 

Professor of Media Technology Graphics Research Associate 
Director, Media Laboratory (Visiting) Gyorgy Kepes, M A 

Reinhard Goof hart, M.Arch Institute Professor, Emeritus 
Seymour Aubrey Papert, Ph.D. Robert J 	Slattery. M.Arch Professor of Visual Design. 

Professor of Media Technology Associate Professor of Architecture Ementus 
Lecturers Director, Center for Advanced 

Otto Piene, M.A. Chester Lee Sprague, M Arch Visual Studies, Emeritus 

Professor of Visual Design Associate Professor of Nishan Bichajian 
Director, Center for Advanced Visual Architecture Michael Buckley, M.A.A.S. 
Studies Glorianna Davenport, M.A 

Jan Wampler. M.Arch. John Furlong, M.L.A. 
William Lyman Porter, M Arch., Ph.D Associate Professor of Dennis Frenchman, M. Arch 	M.C.P. 
Professor of Architecture and Architecture Shun Kande, M.Arch. 
Planning Gunter Nitschke, Dipl. Arch. 
Director of the Aga Khan Program 
for Islamic Architecture, MIT Assistant Professors 

Technical instructors 
Robert Ormerod Preus,ser Ranko Bon, Ph D 
Professor of Visual Design Assistant Professor of William F 	Kelley, B.B.A 

Economics in Architecture Lee R. Silverman, M.F.A. 
Louis Sauer, M.A. Brian Swift, M.F.A 
Professor of Architecture Harvey J Bryan, M Arch 
(Visiting) Assistant Professor of Building 

Technology Administrative Officer 
Msurice Keith Smith, B.Arch. 
Professor of Architecture Nabeel Hamdi, Dipl Arch Anne Shepley, B A 

Assistant Professor of Housing 
J0401710 Bert Wiesner, Ph.D. Design 
Institute Professor Assistant to the Head 
President, Emeritus Edward Robbins, Ph of the Department 

Assistant Professor of Anthropology 
in Architecture Nancy Jones, B A 
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Department of Architecture 

(Course 4) 

   

    

The Department of Architecture includes a 
number of diverse fields of interest in architec 
lure and the arts. The programs encourage 
students to combine theoretical interest with 
tangible application and to consider the socia! 
consequences of their work. The diversity of 
attitudes and working methods in the Depart-
ment make possible a variety of alternative 
career paths. Undergraduate and graduate 
students have the opportunity to structure their 
own academic programs to suit their special 
aptitudes and interests within an overall curric-
ulum framework. 

The Department offers five degree programs. 
the Bachelor of Science in Art and Design, the 
Master of Architecture, the Master of Science 
in Architecture Studies, the Master of Science 
in Visual Studies, and the Doctor of Philoso-
phy. The Department is composed of five dis-
cipline groups: architectural design: 
architecture studies; building technology; his-
tory, theory, and criticism of artitecturo and 
art; and arts and media technology. Students 
in each degree program are encouraged to 
take subjects in the different discipline groups. 

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 role of the architect is less often 
seen as the sole creator of a completed build-
ing than as a participant with user groups, or 
as a generator of a structure to which users 
may add or alter over time. 

A broad range of architectural design studios 
is offered. Rather than a single core curricu-
lum, the focus is on a set of design projects of 
ascending complexity. Introductory studios 
provide a basic architectural design back-
ground and vocabulary and help undergradu-
ates decide whether they want to continue in 
architecture. The design method studios pro-
vide a range of experiences of form-making in 
which individual faculty present their particular 
ways of exploring a design issue. The ad-
vanced studios give graduate students the op-
portunity 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 de-
sign to a final product. 

The School's new computer center is available 
to experiment with modeling techniques, 
graphic representations, design methods, and 
assistance with the design process itself. In 
addition, students may participate in research 
work in these areas. 

The stress in Architecture studies is on com-
bining the study and practice of shaping the 
built environment with researco on the built 
environment, on the forces which mold it, and 
on the design process itself, and covers such 
areas as large-scale physical settings, behav-
ioral studies, environmental programming, the 
form and evaluation of cities, design theory 
and methodology, decision-making procedures 
in design, housing and settlement forms in de-
veloping countries, and self-help processes. 
Central to these topics is the role of the user 
as an active force in the development of envi-
ronments and the role of the designer as an 
agent in the process of human habitation. 

Building technology includes research and 
teaching in building structures, construction 
processes, industrialized building systems, 
acoustics, energy in buildings, solar architec-
ture, and daylighting. Faculty in the group offer 
subjects and design studio experiences exam-
ining the technical and/or contextual aspects 
of their fields. Students may then, for example, 
have the opportunity both to study problems of 
energy resources and technologies, and to 
use what they have learned in designing phys-
ical environments. Research facilities include 
the Program for Energy Efficient Buildings and 
Systems and the MIT Solar Building No. 5. 

The history, theory, and criticism of archi-
tecture and art group emphasizes ways of 
developing and organizing concepts as well as 
understanding the physical and social context 
of an architect's and artist's works. The group 
is most concerned with the creative process it-
self, both in understanding the meanings of 
architect's and artist's actions and, more im-
portantly, in being able to contribute directly to 
analytical and design processes (including 
work in architectural design studios). 

The history of architecture offerings deal with 
social and physical contexts of the built envi-
ronment on many scales. While not limited to 
any particular period of time, they generally fo-
cus on contemporary understanding relevant 
to the basic premises on which architects 
work. Theory and criticism of architecture 
serve as the methodological bases for evalua-
tion of the premises, the process, the final 
product, and the implications (social, formal, 
and other) of proposed action and non-action. 
They study the development of and changes 
in significant attitudes about architectural 
works. 

The establishment of the Media Laboratory is 
changing the visual studies group into the arts 
and media technology group. The current 
four areas — graphics/imaging, film video. 
computer graphics, and spatial imaging — are 
being augmented by additional areas — learn-
ing environments, computer speech, electronic 
publishing, telecommunications, and electronic 
music. Visual design and photography for un-
dergraduate students and the offerings in en-
vironmental art by the Center for Advanced 
Visual Studies (described in Chapter V) re-
main. 

Media technology embraces all of the sensory 
channels which people use to communicate 
meanings, feelings, and ideas. These include 
print, graphics, movies, television, and com-
puters, both in their current and future forms. 
It further encompasses the modern technolo-
gies of presentation and display: digital video, 
electronic hardcopy, speech synthesis and 
recognition, holography and other 3-D visual-
izations, all of which can serve as intermedi-
aries between people and the world of 
information and imagery. 
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Undergraduate Study 

   

    

Int: Department offers two undergraduate 
courses ui ctidy. Course IV, leading to the 
Bachelor of Science in Art and Design, and 
Course IV-B, leading to ;he Bachelor of Sci-
ence. 

Bachelor of Science In Art and Design 
Course IV 

Course IV offers a flexible program for stu-
dents in four possible areas of concentration: 
visual arts (including visual design, photogra-
phy and spatial imaging, the Visible Language 
Workshop, and film making): architectural de-
sign: building technology (including structures, 
building process, energy systems, and envi-
ronmental control); and history, theory, and 
criticism of architecture Within a brcad frame-
work, students develop individual courses of 
study best suited to their needs and interests. 

The requirements for the S.B. in Art and De-
sign curriculum begin with an introductory sub-
ject, 4.01 Issues in Architecture, designed to 
be taken by freshmen and sophomores. The 
remaining Restricted Electives include begin-
ning work in the arts, architecture and the 
building process, and the history and social 
context of art and architecture. 

Students should discuss their educational in-
terests and plans with a faculty advisor not 
later than the beginning of the fall term of their 
junior year. The Department has prepared a 
list of subjects which gives the requirements 
for each of its four areas of concentration. 
Each area of concentration provides a variety 
of subjects among which to choose, as well as 
an opportunity to get deeply involved in a par-
ticular subfield. 

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 Bachelor of Science 
in Art and Design normally are able to satisfy 
the requirements for the M.Arch. in two years 
if they include in their undergraduate program 
a sufficient number of professional subjects. 
This requires careful use of a student's Unre-
stricted Electives. 

Students who intend to continue with graduate 
studies in the visual arts, building technology, 
and history, theory, and criticism of architec-
ture should consult with an appropriate faculty 
member to design a program of study which 
establishes the basis for graduate study. 

Bachelor of Science in Art and Design 
Course IV 

General institute Requirements 

Science Requirement 

Humanities, Arts. and Social Sciences 
Requirement,  

Science, Distribution Requirement,  

Laboratory Requirement 

Departmental Program 

Subject names below are followed by credit units. 
and by prerequtsttes if any (corequisites in rialtos) 

Restricted Electives: 	 at least 53 

One subject from each of the following stx groups 

Group 1 introductory Subject 
4 u1 	Issues in Architecture. 12 

Group 2 Design information 
4 231 	Computers and Graphics. 12 

426 	Observing Form in context, 12: 4.01 

Group 3 Environmental Technology 
.1 30 	Basic Structural Theory,. 12; 8.02. 18.02 

4 402J 	Building Construction i, 12 

Group 4 History of Art and Architecture 
4 605 	Introduction to the History arid Theory of 

Architecture. 9 

4.842 	Modern Al from Impressionism to Cubism. 9 

4 645 	Selected Topics !n Architecture - 1750 to the 
Present, 9. 4 605 

4 646 	American Landscapes. Towns. and Buildings, 9. 
4 605 

4 651 	Modern Art from Cubism to the Present. 9 

Group 5 Social Context 
11 001 	Introduction to Urban Design and Development 

11 002 	Introduction to Public Policy Analysis and 
Government Action. 12 

11 131 	The Urban Neighborhood. 12 

Group 6 Arts 
4 821 	Visual Projects I, 9 

4 823 	Form and Design I. 12 

4 825 	Form and Color, 9 

4.870 	Words, Images, Graphics Tools, and Ideas. 12 

4 921 	Creative Photography I. 12 

4 971 	Introduction to Moviemaking, 12 

Planned Electives: 
	

72 

A coherent set of sublects within one of the 
following areas of concentration fin addition 
to a restricted elective in the area) Architectural 
Design, Building Technology, History. Theory. 
and Criticism of Architecture, Visual Arts 
See Department for details 

Unrestricted Electives7 
	

45 

Total Units Required for the S.S. Degree 
	

360 

Bachelor of Science 
Course IV-B 

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 individ-
ual 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 sciences, systems analysis, acous-
tics. etc. 

As early as possible, students should discuss 
their interests and intended programs with De-
partment faculty members. Students desiring 
to follow this curriculum must submit to the 
Department, not !titer than the beginning of 
the fall term of their junior year, a statement of 
educational goals, including a list of the re-
stricted, planned, and unrestricted electives 
selected to achieve these goals 

Students in either program of the Department 
of Architecture may, upon consultation with a 
faculty advisor, exercise flexibility in schedul-
ing completion of the General Institute Re-
quirements. It should be emphasized, 
however, that any program of studies that in-
volves postponing first-year physics and math-
ematics limits the possibilities of transferring 
easily to (or taking advanced subjects in) 
those departments that presuppose the com-
pletion of most of the General Institute Sci-
ence Requirements by the end of the 
sophomore year. 

1 
Subjects in the fields of Visual Arts and Design. History of Art 
and Architecture, and Urban Studies used in fulfillment of the 
Departmental Program may not be used to satisfy the 
Humanities, Arts. and Social Sciences (HASS) Requirement 
Students cannot have the same departmental area of 
concentration and HASS Field of Concentration 
2 
The subject 4 30. if elected, can be used to satisfy part of the 
Science Distribution Requirement. thereby providing 12 
addition units of Unrestricted Electives. 

Total Unite 

60 

72 

38 

12 

The Course IV-B curriculum is similar to 
Course IV, except that students need take 
only one subject each from five of the six 
groups shown in the Course IV curriculum, 
plus a coherent program of planned electives 
(96 units) leading to a well-defined interdisci-
plinary goal. Further details may be obtained 

12 	from the Department. 



Department of Architecture 
	

111 

Graduate Study 

   

    

The Department offers four graduate degree 
programs — the Master of Architecture, the 
Master of Science in Visual Studies, the Mas-
ter of Science in Architecture Studies, and the 
Doctor of Philosophy. 

The Master of Architecture is awarded to stu-
dents 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 Visual Studies pro-
gram explores arts and media technology; it 
accepts only students who have already dem-
onstrated a high le.eI of competence and 
achievement in their field 

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 matches the pro-
gram. 

The Ph.D program is an advanced degree 
program initiated in the area of History, The-
ory, and Criticism, but is being expanded to 
other areas — specifically Design Methodol-
ogy, and Media Arts and Sciences. 

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 "A" subjects, and an accept-
able thesis. Completion ordinarily requires at 
least two years of residence beyond the Insti-
tute's undergraduate Bachelor of Science in 
Art and Design. A substantial number of can-
didates are admitted with a Bachelor's degree 
from other institutions. Those who have not 
yet studied in a department o rchitecture re-
quire at least three and one-half years cf resi-
dence to fulfill the requirements for the 
M Arch. degree. 

The prnfessional 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 peo-
ple and their participation in creating architec-
ture, an interest in inquiry and criticism, a view 
of the environment as a living and developing 
phenomenon, an interest in the relation be-
tween 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 profes-
sional 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 a num-
ber of choices within each of the study areas 
offered in the Department, and have the op-
portunity to concentrate in one area which 
they may define. 

Master o: Science In Visual Studies 

This program otters graduate education in vi-
sual sh lies and visual media with emphasis 
on their technological development, communi-
cations applications, and use in and as art. It 
is open to students from varied backgrounds. 

There are six areas of concentration: film/ 
video, c..mtered in the Departmcnt's Film Sec-
tion; environmental art, focusing on teaching 
and rusearch in the Center for Advanced Vi-
sual Studies; graphics design, in the Visible 
Language Workshop: spatial imaging and ho-
lography: computer graphics, based in the 
Architecture Machine Group; and learning en-
vironments and education. In addition, areas 
in acoustics and audio engineering, photoelec-
tronics, and personal computation are being 
developed. Students may pursue the degree 
either in a single area of concentration or in a 
joint combined area — for example, computer-
ized typography, environmental graphics, or 
digital video. 

The degree is awarded upon completion of an 
approved program including core subjects 
from each of the five areas of concentration, 
and an acceptable thesis. The program re-
quires two full academic years of residbncy. 

Master of Science In Architecture Studies 

This program is designed to provide a climate 
for research and inquiry which stresses the in-
vestigative component of understanding the 
built environment. It is open to students with 
professional degrees in architecture, or to stu-
dents with degrees in other fields who demon-
strate experience and significant achievement 
in those fields. The S.M.Arch.S. degree is 
awarded upon satisfactory completion of an 
approved program of study and the completion 
of an acceptable thesis. The Department re-
quires 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 environ-
ment. It allows students to specialize in areas 
in which they wish to obtain particular abilities. 
The three major areas of study are: 
1) Environmental Design — a joint enterprise 
of the Department of Architecture and the De-
partment of Urban Studies and Planning. Ma-
jor interests include environmental design, 
models and evaluation, policy analysis, behav-
ior and programming, and history and theory. 
2) Housing and Settlement Design — which 
concentrates on issues of human habitation as 
related to design, and deals with problems in 
developing countries. Sub-areas of research 
and teaching are methods, behavior studies, 
technology and settlement design. 3) Building 
Systems Design -- concentrating on the archi-
tectural applications of various aspects of the 
technology of building and their related sys-
tems. Emphasis is on energy systems, indus-
trialized building systems, structural systems, 
and environmental control in building. Each of 
these study areas has strong relationships 
with other departments and centers at the 
Institute. 

About 70 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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Doctor of Philosophy 

The Ph.D. program in Architecture. Art, and 
Environmental Studies is primarily in the area 
of History, Theory, and Criticism. It draws 
upon the unique range of disciplines and 
professions within the Department of Architec-
ture and emphasizes the study of Western 
(19th and 20th centuries) and Islamic architec-
ture and urbanism, and methodological issues 
that inform or link historical and practical work. 
A small number of Ph.D. candidates may work 
in close association with the faculty and its re-
search in two areas: studies in architecture 
and environmental structure; and studies in 
Islamic architecture and urbanism (part of the 
Aga Khan Program for Islamic Architecture). In 
addition, some students are working in the 
area of design methodology. 

Candidates for the program should have a 
Master's degree or the equivalent. Previous 
university work may be in academic or profes-
sional schools, and in the history of architec-
ture; some professional experience is 
recommended also. Candidates with degrees 
from other institutions are required to be in 
residence for two academic years. 

Each student admitted to the program should 
consult with one principal professor to work 
out both a three-person advisory committee 
and a general plan of study. Progress through 
the program follows a sequence of subject 
work, qualifying papers, general examinations 
in major and minor fields, and dissertation 
writing and defense. Proficiency in two lan-
guages is mandatory. Students are encour-
aged to take subjects appropriate to their 
programs in other departments at MIT, and at 
Harvard and Wellesley; active collaboration 
with MIT's gallery and exhibitions program and 
with other institutions in the Boston-Cambridge 
area also is possible. 

A new experimental program under the Media 
Laboratory has been announced, which leads 
to a Ph.D. in Media Technology. Initially there 
are three areas of concentration: electronic 
media, learning technology, and computer 
music. The thrust of this new program is mod-
ern information technology serving as a vehi-
cle for human expression, either artistic or 
intellectual. 

Inquiries 

Further information concerning undergraduate 
and graduate academic programs in the De-
partment, admissions, financial aid, and assis-
tantships may be obtained from: Department 
of Architecture, Room 7-303, MIT, Cambridge, 
Massachusetts 02139, (617) 253-7791. 
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Langley Carleton Keyes, Ph.D. 
Professor of City and 
Regional Planning 
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Professor of Architecture and 
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Martin Rein, M SW,Ph D 
Professor of Sociology 
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Associate Professor of Law 
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Associate Professor of Urban 
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and Urban Studies 

Assistant Professors 
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Ph D 
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and Community Psychology 

Merrie G. Klapp, Ph.D. 
Assistant Professor of Environmental 
Studies and Planning 

Lynne Beyer Sagalyn, M.C.P., Ph.D. 
Assistant Professor of Planning and 
Real Estate Developmant 
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Assistant Professor of Urban and 
Regional Planning 

Mark Schuster, Ph D 
Assistant Professor of Urban 
Studies and Planning 
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the Department 

Lecturers 
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and Planning 
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Department of Urban 
Studies and Planning 

(Course 11) 

Undergraduate Study 

The Department of Urban Studies and Plan-
ning (DUSP) offers several degree and non-
degree programs: Bachelor of Science in 
Planning; Master of City Planning; Doctorate 
in Urban Studies and Planning; Joint programs 
with the Departments of Architecture, Civil En-
gineering, Political Science, and Economics; a 
Special Program in Urban and Regional Stud-
ies (for mid-career professionals from less de-
veloped areas); the Community Fellows 
Program (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 indi-
vidual courses. 

City and regional planners in the US and other 
Darts of the world are involved in a variety of 
activities aimed at shaping the pattern of hu-
man settlements and providing housing, public 
services, employment opportunities, and other 
crucial support systems that comprise a de-
cent living environment. Planning encompas-
ses not only a concern for the structure and 
experience of the built environment, but also a 
desire to harness the social, economic, politi-
cal, and technological forces that give mean-
ing to the everyday lives et men and women 
in residential, work, and recreational settings. 
Plannerc operate at the neighborhood, metro-
politan, state, or national level, in both the 
public and private sectors. Their tasks are the 
same: to help frame the issues and problems 
which receive attention, to formulate and im-
plement programs and policies responsive to 
individual and group needs, and to work with 
and for various communities in allocating both 
economic and natural resources most effi-
ciently and most equitably. 

Planners are often described as "generalists-
with-a-specialty." Specialties have been 
thought of in functional terms (such as hous-
ing, transportation, land use, health care) or in 
terms of the geographic levels at which deci-
sion making takes place (neighborhood plan-
ning, town planning, regional planning, 
planning for national development). Subspe-
cialties within the planning field also have 
been described in terms of the roles that plan-
ners are called upon to play, such as man-
ager, designer, regulator, advocate, evaluator, 
or futurist 

The Department of Urban Studies and Plan-
ning seeks to educate professionals and 
scholars who as practitioners are able to deal 
with the processes of urban and regional de-
velopment, environmental planning and de-
sign, and public policy analysis and 
implementation. The Department is committed 
to educating planners who can advocate the 
interests of underrepresented constituencies. 

A focus on practice and the development of 
practice-related skills is central to the Depart-
ment, particularly to students in the profes-
sional degree (M.C.P.) program. One means 
of acquiring !hese practice-related skills and of 
integrating them with classroom knowledge is 
through the Department's fieldwork and intern-
ship programs. Through fieldwork, students 
can acquire competence by working with ca-
pable practitioners and then bringing field ex-
periences 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 related to fieldwork or in-
ternship programs. 

Specific opportunities for concentration and 
specialization available to students are in-
cluded in the descriptions of the degree pro-
grams that follow. 

During the month of January, the Department 
of Urban Studies and Planoing offers a series 
of "mini-subjects" in specialized fields not cov-
ered by the regular curriculum — unique op-
portunities provided by the Institute-wide 
January Independent Activities Period. Some 
of these are student-organized activities which 
subsequently have been incorporated into the 
academic program. 

Bachelor of Science In Planning 
Course XI — Option 1 

The Department of Urban Studies and Plan-
ning offers an interdisciplinary preprofessional 
program designed to prepare students for ca-
reers as planners, analysts, advisors, and 
managers in either the public or private sec-
tors. Course work stresses knowledge and 
skills for: 1) defining and responding to com-
munity needs, 2) evaluating and designing 
public policies and programs, and 
3) allocating resources in an efficient and eq-
uitable manner. 

The core of the program provides basic knowl-
edge of community and environmental sys-
tems; the social science concepts used to 
describe them; and the methods and tech-
niques with which they can be analyzed, 
planned, and changed. Students begin with 
one introductory subject linked to either the 
design or policy side of planning, plus three 
social science subjects introducing basic con-
cepts from the disciplines of sociology, political 
ccience, and economics. The two-subject se-
quence in planning and applied social re-
search then builds on !hese introductory 
subjects to develop skills in practical problem 
solving. Students are also expected to 
sharpen their analytic skills through both the 
required statistics subject and the laboratory. 

Student participation in departmental research 
and public sector internships is an ,mportant 
part of the program. Faculty members will help 
students formulate, design, and undertake a 
personal project synthesizing what they have 
learned. The project may involve a focused at-
tempt at analysis, or a report on a problem-
solving experience accomplished through a 
fieldwork assignment or the result of a work-
shop. 

Students are free to develop their own spe-
cializations in consultation with their advisors 
or may select one of the three areas sug-
gested by the Department: 

Environmental Planning serves students 
seeking careers in managing and analyzing 
the quality of the environment. Students may 
subsequently become specialists in planning, 
law, engineering, or other "environmental 
professions" such as landscape architecture, 
water resource management, and air pollution 
control. This specialization examines the form 
and function of natural and urban systems, 
techniques for describing and evaluating envi-
ronmental change, approaches to analyzing 
and implementing environmental policy, and 
mechanisms for assessing the choices posed 
by the environmental impacts of technological 
advances. 
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Neighborhood and Community Planning 
emphasizes the study of the built environment; 
and techniques of describing, evaluating, and 
guiding spatial and physical change. Students 
learn about interactions between communities 
and the people who inhabit them. They ac-
quire skills in defining needs and goals, in as-
sessing alternative development patterns and 
policies, and methods for implementing 
planned changes in urban areas. The special-
ization relates economic arid political aspects 
of development to planning methods and 
theory. 

Public Policy, Urban Management, and the 
Law focuses on the nature of public institu-
tions, the processes of policy formation, analy-
sis and implementation, and research and 
management techniques for planning and exe-
cuting public policy. Subjects examine factors 
that influence public choices — political and 
economic interests, social structure, and value 
considerations. Fieldwork and internship sub-
jects give students experience which helps de-
velop skills in analysis and management. This 
specialization prepares students for subse-
quent work in government, public administra-
tion and management, and law. 

Bachelor of Science in h.anning 
Course XI—Option 1 

General institute Requirements Total Units 

50 

27 

24 

Science Requirement 

The Humanities, Arts, and Soap' 
Sciences Requirement can be satisfied by 
subjects in the Departmental Program, plus 
three Humanities Distribution subjects totaling 

The Science Distribution Requirement can 
be satisfied by 18 057 in the Departmental 
Program. plus appropnate subjects totaling' 

The Laboratory Requiremont can bo 
satisfied by 11 188 in the 
Departmental Program. 

Departmental Program 

Szbjerct names below are followed by credit units. 
end by prerequisites if any (corequisites in italics) 

Required Subfects: 

Group I: Introduction 

One of the following two subjects' 

	

11.001 	Introduction to Urban Design and 
Development, 12 

	

11.002 	Introduction to Public Policy Analysi. and 
Government Action, 12 

Group II: Social Science 

	

11.005 	Urban Social Structure and Process, 9 

	

11.007J 	Politics and Public Policy. 12 

	

14.01 	Economic Principles I, 9 

Group III: Planning and Applied Social Research 

	

11.003 	Planning and Applied Social Research I. 12. 
ttOC7J. 14.01 

PIarining and Applied Social Research II, 12, 11 w3   

	

11.188 	Laboratory in Research Methods, 12 

	

18.057 	Introduction to Applied Statistics, 12 

Group IV: Senior Profect 

Senior Project (10-24 units) 

Planned Electives: 	 at least 45 

A coherent selection of five subjects 
in planning and applied social science 
developed in consultation with the 
student's departmental advisor. The student 
must include at least one additional 
social science subject such as 
11.008J Urban Economics or 11.014J 
American Urban History II; 
at least 12 units of approved internship, 
fieldwork, or workshop experience; and 
at least three subjects comprising an 
approved area of specialization (described in text) 

Unrestricted Electives 
	

104-90 

Total Units Required for the S.B. Degree 
	

360 

A computer-related subject such as 1.00 Introduction to 
Computers and Engineering Problem Solving is suggested as 
one subject. 

Bachelor of Science In Planning 
Course XI — Option 2 

This option, in cooperation with Civil Engineer-
ing, is designed for students who want to 
combine the skills of the two fields. Such pro-
grams concentrate, for example, on environ-
mental engineering, on transportation systems 
related to land development, or on constructed 
facilities and environmental planning. Other 
combinations are possible. 

The program is administered by a committee 
of faculty representing the two departments. 
Applications are made directly to this commit-
tee through either department. The committee 
advises students on the choice of courses to 
meet their study objectives. 

11 004 

This is a combined degree. The diploma 
100-114 	names only the S.B. in Planning, but a letter 

provided upon graduation by the Combined 
Program Committee confirms the student's 
participation in the program. 
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Graduate Study 

Bachelor of Science In Planning 
Course XI—Option 2 

General inatttote Requirements Total Units 

60 

63 

12 

12 

Science Requirement 

The Humanities, Arts, and Social 
Sciences Requirement, can be satisfied 
by 1.01J in the Departmental Program, 
plus appropriate subjects totaling,  

The Science Distribution Requirement 
can be satisfied by 1.00 and 18.03 
in the Departmental Program, plus 
appropriate subfects totaling 

Laboratory Requirement2  

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites If any (oorequisdes in italics) 

Required Subjects: 
	

72 

1.00 	Introduction to Computers and Engineering 
Problem Solving. 12 

1.01J 	Engineering Aspects of Economic Analysis, 12 

1.02 	Civil Engineering Systems Analysis I, 12; 18.02 

1.03 	Civil Engineering Systems Analysis II, 12; 1.02, 
18.03 

One of the following hvo subjects: 
11.001 	Introduction to Urban Design and 

Development, 12 
11 002 	Introduction to Public Policy Analysis and 

Government Action, 12 

plus 

18.03 	Differential Equations, 12; 18.02 

Planned Electives: 	 at least 72 

Including: 

Subjects which assure breadth and depth 
in the area of specialization (at least 18 units) 

Civil Engineering subjects (at least 18 units) 

A special studies protect Of 

thesis which requires • synthesis 
of knowledge within the scope of 
the joint program (at least 12 units) 

Unrestricted Electives, 
	

at least 69 

Total Unite Required tor the 6.111. Degree 
	

360 

Bachelor of Science In Planning 
Course XI — Option 3 
Urban and Regional Planning 
In Developing Countries 

This option provides training in urban studies 
and planning in the setting of developing 
countries. It is designed particularly for those 
students who come from developing countries 
or who are preparing to work in such places. 

Students electing this option must take one of 
the two introductory subjects offered by the 
Department, the Urban Studies laboratory, and 
the thesis; and a set of subjects in issues of 
regional development, and the politics, eco-
nomics, and social aspects of development. 
Electives are chosen in conference with the 
student's advisor and are intended to develop 
a basic competence in analysis and planning 
in some specific areas. 

The major problem area foci available are 
housing, transportation, and urban policy, but 
arrangements can be made to combine work 
in other departments such as Architecture, 
Civil Engineering, Economics, or Political 
Science. 

Five-Year S.B.-M.C.P. Option 

MIT undergraduate planning majors may apply 
for admission to the Department's Master in 
City Planning (M.C.P.) Program at the end of 
their junior year. Students accepted into the 
five-year program are exempted from the 
undergraduate thesis requirement and 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 demonstrated exceptional profes-
sional promise. More information on the five-
year program can be obtained from the Direc-
tor of the Undergraduate Urban Studies 
Program or the Chairman of the M.C.P. 
Committee. 

The Department of Urban Studies and Plan-
ning otters graduate work leading to the Mas-
ter in City Planning and the Doctor of 
Philosophy. The Course is open to students 
with varying backgrounds. Urban studies, en-
vironmental studies, architecture, political sci-
ence, civil engineering, economics, sociology, 
law, management, geography, and public 
administration all otter suitable preparation. 
Applicants from other fields are also accepted. 
Undergraduate preparation for urban studies 
and planning usually differs from that required 
for scientific degrees at MIT. Further Informa-
tion concerning academic programs in the 
Department, admissions, and financial aid may 
be obtained trom the Graduate Admissions 
Secretary, Room 7-338, MIT (617) 253-2024. 

Master In City Planning 

The basic professional degree in the planning 
field is the Master in City Planning (M.C.P.). 
The Department of Urban Studies and Plan-
ning provides graduate education for men and 
women who assume professional roles in pub-
lic and private agencies, 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 M.C.P. Program emphasizes the 
mastery of the tools necessary for effective 
practice and is therefore distinct from liberal 
arts programs in urban affaiTs. An intensive 
course of study stresses skills for policy analy-
sis and institutional intervention. The Master's 
Program is recognized by the American Plan-
ning Association. 

The M.C.P. program offers professional train-
ing mainly within the context of the institutional 
processes and cultural values of more devel-
oped countries, and is described Ir. the follow-
ing paragraphs. For those students from 
developing areas of the world or for those with 
a primary interest in such areas, a modified 
option is available, summarized in the subse-
quent section on Master in City Planning for 
Developing Areas. Because the M.C.P.IDA 
program has a departmental admissions pro-
cess which explicitly takes into account educa-
tional backgrounds and professional 
experience acquired abroad, applicants must 
specify interest in the M.C.P.Developing 
Areas option on their application forms if they 
wish to be admitted to that program. 

A student's plan of study in the M.C.P. pro-
gram is set forth in a program statement de-
veloped jointly by the student and faculty 
advisor. The program statement describes the 
purposes and goals of study, the proposed 
schedule of subjects, the manner ir which 

Up to 27 additional units of unrestricted electives may be 
obtained if three of the planned electives in the Departmental 
Program are designated as the students Field of 
Concentration. 
2 
Suggested subject— 11.188 
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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 stu-
dent's progress. 

Degree Requirements. Students are ex-
pected to take a minimum of 30 credit units 
each term (about three subjects) or a mini-
mum of 120 total units, in addition to the 
thesis. 

The Professional Core. Three subjects, 
taught in conjunction with each other during 
the student's first term in the Department, con-
stitute a "core experience" which we view as 
central to the professional program. The core 
subjects are: 

11.200 Planning and Institutional Processes, 
11.210 Political Economy for Planners, and 
11.220 Quantitative Reasoning and Statistical 
Methods for Planning, and are described in 
the "Description of Subjects" chapter. 

It is possible to test out of 11.210 and 11.220, 
(not 11.200); the exams also serve to diag-
nose students' own strengths and weak-
nesses. 

M.C.P. students select an area of specializa-
tion by the end of the first semester, tailored 
to individual students' interests. Special-
izations at the M.C.P. level include: 

Environmental Design involves conceptualiz-
ing and guiding changes in the spatial envi-
ronment. Work in this area at MIT involves 
acquiring knowledge about the interactions be-
tween people and the settings they inhabit; 
understanding the historical evolution of cur-
rent forms of settlement; learning methods for 
analyzing, programming, designing, and imple-
menting environmental change; anticipating 
anO coping with the impacts of changes in the 
form and functioning of human settlements; 
and developing processes for regulating and 
managing environments over time. 

Environmental Planning and Policy empha-
sizes the study of the legal, institutional, and 
economic tools by which society conserves 
and manages its environmental resources. 
Substantive areas of concern include energy 
facility siting, pollution control, land use, 
growth management, and coastal zone man-
agement. Students examine the interactions 
between built and natural systems, techniques 
for describing and evaluating changes in envi-
ronmental quality, approaches to environmen-
tal policy analysis, and mechanisms for 
assessing the choices posed by the environ-
mental impacts of new technology. 

Neighborhood and Community Develop-
ment integrates economic, social, and political 
theories of development with planning meth-
ods. Emphasis is on community planning, in-
cluding the location and organization of 
community services and facilities; the impact 
of housing, capital, and labor markets on the 
operation of the local economy; strategies for 
intervening in neighborhood income and em-
ployment structures; analysis of current and 
alternative policies toward neighborhoods; and 
the development of new techniques for defin-
ing community needs, assessing alternative 
policies, and implementing planned change. 

Regional Economic Development involves 
the study of economic growth and locational 
change. Emphasis is on the production and 
distribution of goods and services; job creation 
and employment processes; development fi-
nance, trade, migration, and capital flows; 
techniques for analyzing regional develop-
ment; and the evaluation of domestic, foreign, 
and international regional economic policies. 
Currently, special attention is paid to domestic 
issues and the application of regional input-
output techniques. 

Housing and Real Estate Development fo-
cuses on the planning and management of ur-
ban development, and especially on the 
design, location, and financing of housing. 
Emphasis is on analysis of the financial di-
mensions of real estate, public policies that af-
fect housing conditions and private 
development, incentives in the development 
sector, land use regulations, and assessment 
of markets and housing needs. Public-private 
partnerships for real estate development con-
struction issues, and the operation of financial 
markets are other important subjects. Students 
may elect to pursue subjects offered as part of 
the Real Estate Development Program, which 
is described in Chapter V of this catalogue. 

Teaching and research in Transportation 
Planning take place in several departments at 
MIT. Coordination is provided by the Center 
for Transportation Studies described in Chap-
ter V. Topics of special interest include trans-
portation systems analysis, transportation 
policy studies, transportation technology as-
sessment, and the management of transporta-
tion enterprise. A number of faculty members 
and students are interested in the relationship 
between transportation and particular prob-
lems, such as regional development, urbaniza-
tion, and the pricing of commodities, Work 
spans developed and less developed coun-
tries. 

All students are required to submit a thesis on 
a topic of their choice. The Department en-
courages M.C.P. students to avoid the tradi- 

tional 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, student 
are urged to begin the process of defining a 
thesis topic early in the second year. 

Students in the M.C.P. Program are encour-
aged to integrate fieldwork and internships 
with academic course work. The Department 
provides a variety of individual and group fiek 
placements involving varying degrees of fac-
ulty participation and supervision. Academic 
credit is awarded for field experience, althougt. 
some students choose instead to participate in 
the work-study financial aid program. The De-
partment also sponsors a variety of seminars 
in which students have an opportunity to re-
flect on their field experiences. 

The HUD Intern Program, a special FedErally 
funded program for minority M.C.P. students, 
provides tuition and fieldwork placements in 
public and nonprofit agencies. 

Master of City Planning/Developing Areas 
Option 

The requirements for this professional degree 
program are similar to the regular M.C.P. pro-
gram. However, while the core and specialized 
subjects of the regular program tend to em-
phasize practice in developed countries, the 
M.C.P./DA program places greater weight 
upon cultural and institutional comparisons 
and on the planning skills for regional and 
area growth and development in Asia, the 
Middle East, Africa, Latin America, and the 
Caribbean region. Students with an interest in 
the development problems of disadvantaged 
regions in the United States, Canada, Europe, 
and Japan should apply to the regular M.C.P. 
program. 

As an alternative to the core subject, 11.200 
Planning and Institutional Processes, students 
in the M.C.P./DA option are required to take 
11.205 Comparative Planning and Institutions, 
which stresses the role of institutions in shap-
ing planning processes in third world coun-
tries. Students may test out of the other two 
required core subjects, 11.210, and 11.220, as 
described earlier. For some specializations un-
der the M.C.P./DA optior (indicated by a • in 
the following paragraph), additional economics 
or quantitative methods courses may be re-
quired after review of the student's prior 
course work and diagnostic test results. 

Possibilities for specialization under the 
M.C.P.iDA option include. Planning Process 
and Implementation, National and Sub- 
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National Area Development Problems and 
Policy, Regional Economic Theory and Plan-
ning,* Transportation and Urban Infrastruc-
ture,* Housing Problems and Policy, Urban 
Settlement Planning, and Urban Economics 
and Public Finance.* It is also possible to con-
struct specializations in environmental design, 
real estate, and land management. 

Simultaneous Master's Degrees in City 
Planning and Architecture 

Students who have been admitted to either 
the Department of Urban Studies and Plan-
ning or the Department of Architecture are in-
vited to propose programs for joint work in the 
two fields leading to degrees in both fields. 
Degree combinations may be M.C.P.-M.Arch. 
or M.C.P.-S.M.Arch.S. Program proposals 
must be made prior to the student's final aca-
demic year in the first degree program and are 
considered during the spring admissions pro-
cess. Normally, students are expected to meet 
the core requirements of both degrees, but 
may submit a joint thesis and count some 
subjects completed for one degree towards 
the other, thus decreasing the overall time re-
quired for the two degrees. 

Double degree programs may include an inno-
vative combination of work in any of the fields 
of specialization of the two departments. They 
may represent preparation for professional 
roles which bridge the two fields or the defini-
tion of new roles which are needed but not yet 
defined. Students pursuing dual degrees work 
with advisors in both departments 

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 are invited to pro-
pose programs for joint work leading to Mas-
ter's degrees in both fields. The details of this 
program are described in Chapter V under the 
Center for Transportation Studics. 

Simultaneous Master's Degrees in City 
Planning and Real Estate Development 

Students who have been admitted to the Mas-
ter of City Planning Program may propose 
programs which include as well all of the re-
quired subjects for the Master of Science in 
Real Estate Development. Information on this 
program is given under the School of Architec-
ture and Planning at the beginning of this 
chapter. Students may submit a joint thesis 
and count some subjects completed for one 
degree toward the other, thereby decreasing 
the overall time required for the two degrees. 

Doctor of Philosophy 

Students seeking research or teaching careers 
in planning or urban studies may apply for ad-
mission to the doctoral program. Admission 
requirements are substantially the same as for 
the Master's degree; however, more emphasis 
is placed on academic preparation in the stu-
dent's proposed area of specialization. We do 
not require a M.C.P. or equivalent for admis-
sion for Ph.D. studies. 

The doctoral program emphasizes the role of 
knowledge acquired through research in the 
formulation of public policy, the development 
of fundamental research competence, and 
flexibility in the exploration of questions which 
no single discipline can address. Students 
work under the mentorship of faculty advisors. 
They may center their work on any field where 
there is faculty expertise. Some current faculty 
research involvements include: housing and 
economic development; land use and environ-
mental policy; formal models in planning, reg-
ulation, and evaluation; community change 
and neighborhood quality; land development 
policy in developing countries; informal service 
networks among the low-income elderly; the 
nature of planning practice; public-private rela-
tionships in development; and infrastructure 
rehabilitation. 

After successful completion of a required first-
year doctoral seminar, a subject covering 
qualitative and quantitative methods of re-
search, and general examinations, each Ph.D. 
candidate must prepare a written doctoral dis-
sertation evidencing the capacity to do inde-
pendent research. To be eligible for financial 
aid, students in the Ph.D. program must be 
registered for at least 30 credit units each 
term. 

Students must take oral and written examina-
tions in three fields: a broad intellectual disci-
pline (urban economics, urban history, 
environmental design, institutional analysis); 
an area to which this is applied (infrastructure 
planning, transportation planning, settlement 
design, housing, economic development); and 
a specific subject within this area in which the 
student is likely to center his or her thesis. 

Doctoral candidates usually require at least 
two terms of study in residence before taking 
their examinations and beginning their disser-
tations, although the process may require up 
to six terms, depending on prior preparation. 
The Ph.D. requires completion of at least 180 
credit units. Previous work at MIT or else-
where may count toward the degree. The gen-
eral requirements for the Ph.D. are specified 
in Chapter IV of this catalogue. 

Interested and qualified students can under-
take joint doctoral programs with the Depart-
ment of Political Science or the Department of 
Economics. Doctoral students in urban studies 
may be associated with the research program 
of the MIT-Harvard University Joint Center for 
Urban Studies or the School's Laboratory of 
Architecture and Planning. 

Non-degree Programs 

A limited number of non-degree students are 
admitted to the Department each term. This 
special student status is especially designed 
for mid-career professionals interested in de-
veloping specialized skills, but it also is avail-
able to others. 

Every year 10 to 12 women and men from 
various parts of the United States are selected 
to participate in the Community Fellows Pro-
gram, a 10-month non-degree program which 
seeks to expose the Fellows to a range of po-
litical and ideological positions bearing on the 
existence of people of color in America and 
the development of their communities. The 
Program promotes the belief that people of 
color in America cannot achieve maximal eco-
nomic and political development without the 
sharing and/or pooling of their talents, skills, 
and resources. 

The Special Program for Urban and 
Regional Studies of Developing 
Areas (SPURS) provides an opportunity for a 
small number of mid-career professionals to 
spend a year at MIT studying the problems of 
urban and regional change within a broad 
context of national development. The majority 
of students are from developing countries, 
and SPURS offers participants the opportu-
nity to work with people interested in similar 
problems. 

Further information on these non-degree pro-
grams is available from the Department. 



In this age of accelerating technological ad-
vance coupled with increasingly scarce and 
expensive resources, the profession of engi-
neering is occupying an increasingly important 
role, both in creating the complex systems so-
ciety needs and wants and in insuring that 
these systems meet societal goals for the hu-
man environment. Never have the challenges 
and opportunities for careers in engineering 
been more exciting or more promising than 
they are today. 

Engineering is a creative profession con-
cerned with developing and applying scientific 
knowledge and technology to meet societal 
needs within physical, economic, human, polit-
ical, legal, and cultural constraints. 

The growing influence of technology on all the 
functions of society such as energy and natu-
ral resource production, manufacturing and 
materials processing, health care and human 
rehabilitation, information, education, defense, 
construction, and transportation have created 
a large demand for engineering graduates, not 
only to enter the professional practice of engi-
neering, but to bring the strengths of an engi-
neering education to related fields such as 
law, medicine, management, and government. 

The primary objectives of the School of Engi-
neering at MIT are to educate men and 
women so they can become leaders in indus-
try, government, and educational institutions; 
to advance the knowledge base of the engi-
neering professions; and to influence the 
future directions of engineering education and 
practice. 

The educational programs in the School em-
phasize understanding of fundamental princi-
ples; 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 a versatility of mind which pre-
pare the individual for a lifetime of learning 
and professional growth. 

The academic departments in the School pro-
vide the primary homes for faculty, students, 
and degree programs and provide continuity 
and stability for the basic engineering disci-
plines. However, the departments increasingly 
share common interests In the broad areas of 
application to which their individual disciplines 
and technologies apply. Among the major ap-
plications of concern in most of the engineer-
ing departments are: energy supply, 
conversion, and conservation; transportation 
(air and space, ocean, urban, rail, and auto-
motive); communication and information pro-
cessing (including computer design and 
utilization); manufacturing and processing; 
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Engineering Internship 
Program 

construction; materials and the extraction and 
processing of natural resources; environmental 
issues; and biomedical engineering and bio-
technology. The approximately 35 interdepart-
mental centers, laboratories, and programs in 
which the School is involved provide the 
mechanisms and facilities for faculty and stu-
dents to undertake collaborative research and 
engage in educational programs dealing with 
these and other interdisciplinary applications 
of importance to society. Many of these are 
described in Chapter V. 

Through its departments and various interde-
partmen!al groups the School of Engineering 
offers a wide variety of educational programs. 
Large numbers of undergraduate students 
often enroll in some graduate subjects, and all 
students are strongly encouraged to partici-
pate in a variety of research, engineering ap-
plications, and public service projects. 
Together, these activities and interactions pro-
vide a rich educational experience. 

The School of Engineering offers formal grad-
uate degree programs in both the depart-
mental areas and a number of interne-
partmental areas including: Biomedical Engi-
neering, Environmental Studies, Instrumenta-
tion, Operations Research, Materials, Mineral 
Resources Engineering and Management, 
Technology and Policy, and Management of 
Technology. In addition, numerous other inter-
departmental opportunities exist at both the 
undergraduate and graduate levels. With the 
faculty and resources of all the departments 
available, the student is able to develop a pro-
gram that satisfies his or her own intellectual 
and professional objectives. The student inter-
ested in an interdepartmental program will find 
it helpful to study the departmental descrip-
tions as well as to read the specific sections in 
Chapter V covering interdepartmental oppor-
tunities that combine disciplines from MIT's 
four other Schools with those of the School of 
Engineering. 

Undergraduate degrees are awarded by the 
departments of the School but can embrace 
several interdepartmental fields as well. Sev-
eral departments also offer "undesignated" 
degrees which lead to the Bachelor of Science 
without departmental designation:The cur-
ricula for these programs offer students oppor-
tunities to pursue programs of studies which 
are broader than could be accommodated 
within a normal four-year departmental 
program. 

Most undergraduate departmental degree pro-
grams in the School are accredited by the Ac-
creditation Board for Engineering and 
Technology. However, given their more gen-
eral nature, accreditation has not been sought 

for any undesignated degree programs. Hold-
ers of an accredited-program degree can gen-
erally take examinations for professional 
registration with fewer years of experience 
than holders of unaccredited or non-engineer-
ing program degrees. Also, an accredited de-
gree may be required for certain jobs. As the 
situation varies markedly from field to field, 
students should discuss the question of ac-
creditation with their faculty advisor when con-
sidering undesignated degree programs. 

For undergraduates the first-year curriculum 
encompasses study of physics, chemistry or 
biology, mathematics, and humanitiesisocial 
sciences while still offering students many op-
portunities to make contact with engineering 
through undergraduate seminars, research op-
portunities, and elective subjects. In the sec-
ond year, students typically continue these 
studies with subjects leading toward the fulfill-
ment of the Science Distribution, the Labora-
tory, and the Humanities, Arts, and Social 
Sciences requirements. An undergraduate stu-
dent normally becomes affiliated with a partic-
ular department as early as the beginning of 
the sophomore year, and from that time on 
works closely with an advisor from that depart-
ment Cr program. Alternatively, a student may 
elect to delay this choice until the start of the 
junior year without necessarily delaying gradu-
ation beyond four years. 

However, a student with an interest in engi-
neering is encouraged to become involved 
with one of the engineering departments even 
during the freshman year, for example, 
through the Undergraduate Research Oppor-
tunities Program or the Undergraduate Semi-
nar Program. 

Many opportunities exist for individual initia-
tives. For example, significant numbers of stu-
dents find it possible to combine their primary 
undergraduate degree with a second under-
graduate degree in another area, such as 
management, political science, economics, 
one of the sciences, or another area of engi-
neering. Others organize their programs so as 
to receive undergraduate and graduate de-
grees simultaneously. Completion of the un-
dergraduate degree requirements in less than 
four years is also possible in some cases. 

The School also offers an extensive program 
in continuing education through the Center 
for Advanced Engineering Study. Its goal is to 
improve the capabilities and effectiveness of 
practicing engineers. Priority is given to ad-
vancing the arts and sciences of applications, 
rather than remedial instruction, in both techni-
cal and managerial-technical areas. Further 
details on this interdepartmental program may 
be found in Chapter V. 

The Engineering Internship Program is nation-
ally recognized for its excellence. It combines 
traditional on-campus academic programs with 
off-campus work experience in industry and 
government. Such experience can be an im-
portant aspect of a sound engineering educa-
tion and can also help students make more 
informed choices among the on-campus edu-
cational offerings, and obtain a better under-
standing of career opportunities available to 
them after graduation. 

The Engineering Internship Program is similar 
to the cooperative program in the Department 
of Electrical Engineering and Computer Sci-
ence (Course VI-A). 

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. 

The Engineering Internship Progrun is de-
signed principally as a joint undergraduate and 
graduate program that leads to the simulta-
neous award of the S.B. and S.M. in an engi-
neering department upon successful 
completion of all degree requirements. 

Programs have been established in the De-
partments of Aeronautics and Astronautics 
(XVI-C), Civil Engineering (I), Electrical Engi-
neering and Computer Science (VI), Materials 
Science and Engineering (III-B), Mechanical 
Engineering (II-B), Nuclear Engineering (XXII-
A), and Ocean Engineering (XIII-C). 

Prog am 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 pro-
gram and must be selected by a participating 
company during the on-campus interview 
process. 

The program consists of three work assign-
ments at the same industrial firm or govern-
ment agency. Work assignments of three 
months duration each occur after the stu-
dent's second year at MIT and one after the 
third year. During the first term of the fourth 
year, a student applies to the department for 
admission into the graduate program. For 
those students who are accepted to the grad- 
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School-Wide Electives 

   

uate program, there is one additional work as-
signment of seven months duration after the 
fourth year. Additional or substitute work as-
signments are possible. 

For those students who are not admitted to 
the departmental graduate program or do not 
continue on to graduate school for other rea-
sons, the Internship Program will terminate at 
the end of the spring term of the fourth year at 
the S B. level. 

Students whc, are accepted to the graduate 
program will often do a combined S.B.-S.M. 
thesis on a topic related to their work assign-
ment. Usually, for such a thesis, the research 
will be 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 resi-
dence at the participating companies and 
should expect to receive a travel allowance. 
There are no obligations on either side regard-
ing further employment. 

Further information on the program may be 
obtained from the department of registration or 
from John R. Martuccelli, Director, Engineering 
Internship Program, MIT, Room 1-211, Cam-
bridge, Massachusetts 02139, (617) 253-8051. 

The School of Engineering offers a set of 
School-Wide subjects, each of which is of in-
terest to students from a number of depart-
ments in the School. A School-Wide subject 
may: integrate knowledge from several disci-
plines and illustrate the commonality of the in-
tellectual underpinnings of the departments in 
the School of Engineering; be at the interface 
between the academic program of the School 
of Engineering and the programs of other 
Schools at MIT: be a service subject to engi-
neering students and other students; and or 
be germane to many engineering students, 
without being central to any one departmental 
program. A list of current School-Wide Elec-
tives follows. Please note that registration for 
these subjects takes place through one of the 
departmental numbers. Subject descriptions 
may be found at the end of the subject de-
scription chapter of this catalogue. 

Computer Models of Physical and Engi-
neering Systems U(2) SD 
1.12, 2.101, 3.05, 10.11, 13.51, 16.008, 
22.006 

Defense and Arms Control issues U(2) 
6.934, 13 91, 16 994, 17.465. 22.003 

Engineering Risk-Benefit Analysis (A) G(2) 
1.155, 2.943, 3.577, 6.938, 10.816, 13.621, 
16.794, 22.82 

Engineering Systems Analysis (A) G(1) 
1.146, 2.192, 3.56. 13.62, 16.784, 22.821, 
TPP 21 

Entrepreneurship G(2) 
2.942, 3.566, 6.936, 10.801, 13.78, 16.672, 
22.86 

Introduction to Technology and law U(1) 
1.165, 2.998, 10.803, 13.97, 16.792, 22.085 

Inventions and Patents U(1) 
3.172, 6.901, 16.673. 22.094 

Management In Engineering U(1) 
2.96, 6.930, 10.806, 13.52, 16.993, 22.002 

Technology of Nuclear Weapons and Arms 
Control G(1) 
6.932, 13.93, 16.995, 17.486. 22.841 

Office of the Dean 

Gerald Loomis Wiison, Sc D 
Vannevar Bush Professor 
Professor of Electrical and Mechanical 
Engineering 
Dean 

Herbert Heath Richardson Sc D 
Professor of Mechanical Engineering 
Associate Dean 

Eric Johnson, SB,MS 
Assistant Dean for Resource 
Development 

Donna R Savicki, B S M.S 
Assistant Dean for .'iministration 

John Ronald Martuccelli, S.M. 
Director, Engineering Internship Program 

School Professors Without 
Departmental Affiliation 

Judah Leon Schwartz, Ph D 
Professor of Engineering Science and Education 

Myron Tribus, Ph.D 
Professor of Engineering 
Director. Center for Advanced Engineering Study 

Nicholas A Ashford, Ph D 
Associate Professor of Technology anc Policy 
Director, Center for Policy Alternatives 

Lawrence L Bucciarelli, Ph D 
Associate Professor of Engineering and 
Technology Studies 

James M. Utterback, Ph D. 
Associate Professor of Engineering 
Director, Industrial Liaison Program 

Professor Emeritus 

Alfred Adolf Heinrich Keil, Dr Rer Nat 
Professor of Ocean Engineering, Emeritus 
Ford Professor of Engineering, Emeritus 



122 

Department of Aeronautics 
and Astronautics 

Jack Leo Kerrebrock, Ph D Jean Francois Louis. Ph D Laurence Retman Young, Sc D Rudrapatna V Ramnath. Ph.D 
Richard Cockburn Maclaurin Professor of Aeronautics and Professor of Aeronautics and Adjunct Professor of Aeronautics 
Professor of Aeronautics and Astronautics Astronautics and Astronautics 
Astronautics 
Head of the Department James Wah Mar, Sc D 

Jerome Clarke Hunsaker Associate Professors Senior Lecturers 
Professor of Aerospace 

Profsssors Education Edward Francis Crawley, Sc.D. Saul Sigmond Abarbanei, Ph D 
Associate Professor of Aeronautics Raymond Lewis Bisplinghoff. 

Judson Richard Baron, Sc.D Winston Roscoe Markey, Sc D and Astronautics Dr Sci Techn 
Professor of Aeronautics and Professor of Aeronautics and Charles Oswald Cary 
Astronautics Astronautics Alan Harry Epstein. Ph.D William Rede Hawthorne, Sc D 

Associate Professor of Aeronautics Donald John Jordan, B.S. 
Eugene Edzards Covert, Sc.() James Elliot McCune Ph D and Astronautics Robert C Seamans, Jr.. Sc.D. 
Professor of Aeronautics and Professor of Aeronautics and J .`"In Regnier Wiley, S.B. 
Astronautics Astronautics Manuel Martinez-Sanchez, Ph.D. 

Associate Professor of Aeronautics 
Charles Stark Draper, Sc.D. Rene Harcourt Miller. M A and Astronautics Lecturers 
Institute Professor, Emeritus 1-4. N. Slater Professor of Flight 
Professor of Aeronautics and Transportation William Tilton Thompkins, Jr., Ph.D. Philip Nathaniel Bowditch. S.B. 
Astronautics, Emeritus Associate Professor of Aeronautics Paul Jon Cefola, Ph.D. 
Senior Lecturer Eartl Morton Murman, Ph and Astronautics Philip Kenyon Chapman, Sc D 

Professor of Aeronautics and John Jacob Deyst, Jr., Sc.D 
John Dugundp, Sc 0.  Astronautics William Soule Widnall, Sc D Donald Charles Fraser, Sc.D 
Professor of Aeronautics and Associate Professor of Aeronautics John Hovorka, Sc.D 
Astronautics Amedeo Rodolfo Odoni Ph D and Astronautics Henry Herbert Kolm, Ph.D 

Professor of Aeronautics and Stephen James Madden, Jr., Ph.D. 
Shaoul Ezekiel, Sc.D Astronautics and Civil John Stanley Sinkiewicz, B 
Professor of Aeronautics and Engineering Assistant Professors Nawal Koshore Taneja, Ph.D 
Astronautics and Electrical John Pascal Vint', Sc.D 
Engineering Martin L 	G 	Oldfield, D Phil David Lee Akin, Sc.D. Joseph Yamron, S B 

Professor of Aeronautics and Rockwell International Assistant 
Isaac Greber, Ph D Astronautics Professor of Aeronautics 
Professor of Aeronautics and (Visiting) Technical Instructors 
Astronautics Steven Robert Bussolari, Ph.D. 
(Visiting) Theodore Hsueh-Huang Plan, Sc D Assistant Professor of Aeronautics Robert Lee Renshaw, B.S.E.E. 

Professor of Aeronautics and and Astronautics Allan Ralph Shaw 
Edward Marc Greitzer, Ph.D. Ast'onautics Edward Donald Weiner 
Professor of Aeronautics and Antonio Luis Elias, Ph D 
Astronautics Robert Warren Simpson, Ph D Boeing Assistant Professor 

Professor of Aeronautics and of Aeronautics and Astronautics Administradye Officer 
Norman Douglas Ham, Sc.D. Astronautics 
Professor of Aeronautics and Robert John Hansman, Jr. Ph D Helen Robbins Raine 
Astronautics Edward Story Taylor. S Boeing Assistant Professor of 
(On leave) Professor of Flight Propulsion, 

Emeritus 
Aeronautics and Astronautics 

Senior Research Engineer 
Wesley Leroy Hams, Sr , Ph D Senior Lecturer Joseph Haralambos Haritonidis, Ph D 
Professor of Aeronautics and Esther and Harold E Edgerton Charles McMaster Oman. Ph D 
Astronautics Leon Trilling, Ph D 

Professor of Aeronautics and 
Assistant Professor of Aeronautics 
and Astronautics 

Walter Mark Hollister, Sc.D. Astronautics Research Associates 
Professor of Aeronautics Robert Vincent Kenyon, Ph.D 
and Astronautics Wallace Earl Vander Velde, Sc D Assistant Professor of Aeronautics Robert David Bruen, M.S. 

Professor of Aeronautics and and Astronautics Robert Haimes, M.S. 
Karl Uno Ingara, Ph.D. Astronautics Alan Natapoff, Ph.D. 
Professor of Aeronautics and Paul Alfred Lagace, Ph.D Choon Sooi Tan, Ph D 
Astronautics and Physics Harold Yehuda Wachman, Ph D Charles Stark Draper Assistant 

Professor of Aeronautics and Professor of Aeronautics and 
Mitsuru Kurosaka. Ph Astronautics Astronautics Research Engineers 
Professor of Aeronautics and 
Astronautics Henry Philip Whitaker, S M Bruce K Walker, Sc D Raymond Anthony Ausrotas, M S 
(Visiting) Professor of Aeronautics and Charles Stark Draper Assistant Frank Herman Durgin, E A A 

Astronautics, Emeritus Professor of Aeronautics and John Demetrios Pararas, Ph D 
Marten Teodor Landahl, Tekn.D. Senior Lecturer Astronautics 
Professor of Aeronautics and 
Astronautics Sheila Evans Widnall, Sc D Postdoctoral Associates 

Professor of Aeronautics and Adjunct Professors 
Yao Tzu Li. Sc.D Astronautics Hyoun-Woo Shin, Ph.D 
Professor of Aeronautics and Richard Horace Baffin, Ph D Jean-Jacques Slotine, Ph D 
Astronautics Emeritus Emmett Atlee Witmer. Sc D Adiunct Professor of Aeronautics 
Senior Lecturer Professor of Aeronautics and and Astronautics 

Astronautics 
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Department of Aeronautics 
and Astronautics 

(Course 16) 

The objectives of the Department of 
Aeronautics and Astronautics are to provide 
broad training in the philosophy, approach, 
and disciplines of aerospace engineering, and 
to conduct research at the forelronts of a wide 
range of technologies critical to the future de-
velopment of aerospace. 

The aerospace community is unusual in its 
emphasis on advanced technology, and in its 
responsibility for large complex vehicles and 
systems which demand uniform excellence in 
engineering and management. It continually 
seeks to advance basic understanding of a 
wide range of physical phenomena, to con-
ceive new devices and sys'ams based on this 
understanding, and to carry them through the 
development process to practical use. It en-
compasses a wide range of talent, from basic 
researchers to managers of organizations em-
ploying thousands of engineers. 

The MIT Department of Aeronautics and 
Astronautics is equally unusual in its commit-
ment to providing education for and access to 
this broad range of opportunities in aerospace 
engineering. Its success in this endeavor is in-
dicated by the large numbers of its alumni 
who are senior managers in government and 
in major aerospace firms, or in the forefront of 
basic research in the engineering sciences. 
The extensive involvement of its faculty with 
government and industry is a further measure 
of the Department's central role in the aero-
space community. 

The aerospace vehicle — be it a helicopter, 
commercial transport, satellite, or space shut-
tle — provides a focus for many aspects of 
aerospace engineering with which the Depart-
ment deals. Throughout its teaching and re-
search activities, the vehicle's and the 
transportation systems of which they are key 
elements motivate and coordinate the instruc-
tion and research. The faculiy is also alert to 
the applications of aerospace-derived technol-
ogies to other than aerospace uses, resulting 
in a myriad of couplings to the scientific and 
engineering research communities. 

At the undergraduate level, the Department 
seeks to provide a broad introduction to aero-
space engineering, together with thorough 
basic training in all of the disciplines critical to 
aerospace. The departmental program com-
prises: 1) Unified Engineering, an introductory 
subject taught cooperatively by a number of 
senior faculty members, covering all of the 
basic disciplines in an interrelated format as 
well as experimental and systems approaches; 
2) a choice of Advanced Required Subjects 
and access to Electives providing greater 
depth in each disciplinary area; and 3) this Ex-
perimental Projects Laboratory, in which each 

Visiting Scientists 
	

Henry Philip Whitaker, S M 
Professor of Aeronautics and 

Hans-Lennart Erik Engquist, Ph.D 
	

Astronautics, Emeritus 
Alfred David Weiss, M.D 

	
Senior Lecturer 

Walter Wrigley, Sc.D. 
Research Affiliates 
	

Professor of Instrumentation 
and Astronautics, Emeritus 

Kim Eric Drexler, S M 
Howard Theodore Hermann, M.D. 
John Frederick Schmedtie, Jr , M D 
Nancy Lelewer Sonnabend, B A 

Professors Emeriti 

Joseph Bicknell. S M 
Professor of Aeronautics and 
Astronautics, Emeritus 

Charles Stark Draper. Sc 
Institute Professor. Emeritus 
Professor of Aeronautics and 
Astronautics, Emeritus 
Senior Lecturer 

Morton Finston, Ph D 
Professor of Aeronautics and 
Astronautics, Emeritus 

Robert Louis Hallman, S M 
Professor of Aeronautics and 
Astronautics. Emeritus 

Jerome Clarke Hunsaker, Sc.D , 
Eng D 
Professor of Aeronautical 
Engineering, Emeritus 

Otto Carl Koppen, S.B 
Professor of Flight Vehicle 
Engineering. Emeritus 

Elmer Eugene Larrabee, S M 
Professor of Aeronautics and 
Astronautics. Emeritus 

Yao Tzu Li. Sc.D 
Professor of Aeronautics and 
Astronautics. Emeritus 
Senior Lecturer 

Walter McKay, S M 
Professor of Aeronautics and 
Astronautics. Emeritus 

Robert Karl Mueller, Sc D 
Associate Professor of Aeronautics 
and Astronautics, Emeritus 

Shatswell Ober, S B 
Professor of Aeronautical 
Engineering. Emeritus 

Edward Story Taylor S B 
Professor of Flight Propulsion, 
Emeritus 
Senior Lecturer 
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Undergraduate Study 

student conceives and executes an individual 
experiment. In addition, undergraduates are 
encouraged to become involved in the re-
search activities of the Department through 
the Undergraduate Research Opportunities 
Program. Research opportunities are outlined 
under Graduate Study. 

The graduate teaching and research activities 
of the Department are strongly interwoven, 
since the graduate subjects evolve from the 
research and professional interests of the fac-
ulty and in turn serve to introduce students to 
the areas of active research. Teaching activi-
ties are oformally organized into six Divisions 
of Instruction: Mechanics and Physics of 
Fluids; Structures, Materials, and Aeroelastic-
ity; Propulsion and Energy Conversion; Instru-
mentation, Guidance, and Control; Biomedical 
Engineering; and Aeronautical and Astronauti-
cal Systems. Research is conducted in several 
Departmental Laboratories, each of which is 
described briefly in the section on Graduate 
Study In addition, the Department maintains 
close interaction with the Charles Stark Draper 
Laboratory. 

Bachelor of Science In Aeronautics 
and Astronautics 
Course XVI 

Undergraduate study in the Department leads 
to the Bachelor of Science in Aeronautics and 
Astronautics at the end of four years. The cur-
ricula provide flexibility to meet the needs of 
professionals in aerospace activities ranging 
from fundamental research to responsible en-
gineering direction of large enterprises. 

The required undergraduate curriculum pro-
vides a core around which the student can 
build — either to become a practicing engi-
neer upon receipt of the S.B. or to continue on 
to graduate studies in any of the specialties. It 
includes: 1) a fall-spring sequence of subjects 
called Unified Engineering I-IV, 2) a set of Ad-
vanced Required Subjects, 3) an Experimen-
tal Projects Laboratory, and 4) a Systems 
Engineering subject. 

Unified Engineering is offered in sets of two 
12-unit subjects in two successive semesters. 
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, dynamics, 
structures, fluid mechanics, thermodynamics, 
propulsion, contr31, and systems engineering. 
Several laboratory experiments are performed 
and a number of systems problems which in-
terrelate the disciplines are included. 

Unified Engineering is usually taken in the 
sophomore year; it fulfills the prerequisites for 
a variety of Advanced Required Subjects and 
Electives which deal more intensively with 
subjects in the six main areas of Aeronautics 
and Astronautics described in the introduction 
to the Department. Alternatively, a student 
may take Unified Engineering in the junior 
year, and complete the Departmental require-
ments in the senior year; this also provides a 
well-rounded engineering education and excel-
lent preparation for graduate study. 

The Advanced Required Subjects treat more 
completely and in greater depth the material to 
which the student is introduced in Unified En-
gineering and in the other basic required sub-
jects. To ensure adequate breadth of 
preparation in each student's education, a dis-
tribution from among the undergraduate sub-
jects is required. For maximum benefit, 
students should complete 16.02 and 16.54 be-
fore taking 16.84, or 16.20 and 16.53 before 
taking 16.85. 

Each student has the opportunity in the Un-
dergraduate Projects Laboratory (16.622) to 
conceive, organize, and execute an individual 
experimental project under the supervision of 
a faculty member. A proposal is prepared; oral 
and written reporting of the results are re-
quired. The written project reports are critically 
reviewed for writing style and exposition by 
faculty from the School of Humanities and 
Social Science. 

The Systems Engineering subject requires 
students, as a team, to pull together their un-
dergraduate education through the design of 
an operating system such as a manned space 
station or a vertical takeoff airplane. 

To take full advantage of the unique research 
environment of MIT, undergraduates are en-
couraged to become involved in the research 
activities of the Department through UROP, 
the Undergraduate Research Opportunities 
Program. Many of the faculty actively seek un-
dergraduates to become a part of their re-
search team. Specific areas of research 
opportunity are outlined under Graduate 
Study. It also should be noted that the ad-
vanced undergraduate student, through careful 
selection and scheduling of the elective free-
dom, can progress to graduate subjects in one 
or more areas of interest. 

The Department recommends 1) that 3.091 or 
5.60 be used to satisfy the Institute Chemistry 
Biology Requirement, 2) that an introductory 
digital computing programming subject such 
as 1.00. 2.10, or 6.001 be taken as early as 
possible, and 3) that 21.780 Scientific and En-
gineering Writing be taken as part of the Hu-
manities, Arts, and Social Scienct 
Requirement. 

Any one of several programs leads to the de-
gree of Bachelor of Science in Aeronautics 
and Astronautics, and all are accredited by the 
Accreditation Board for Engineering and Tech-
nology. If desired, the student may request an 
unspecified degree. Bachelor of Science. This 
degree is not so accredited. 

Program 1 Aeronautical and Astronautical 
Engineering. Program 1 is appropriate for 
students desiring a broad exposure to aero-
space engineering in the normal four years of 
residence at MIT. The required subjects may 
be supplemented with additional advanced un-
dergraduate subjects or graduate subjects ac-
cording to individual interests. Further details 
on concentrations in the six main areas of 
Aeronautics may be obtained from the Depart-
ment. 
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Bachelor of Science In Aeronautics 
and Astronautics 
Course XVI 
Program 1 Aeronautical and Astronautical 
Engineering 

General Institute Requirements Total Units 

60 

72 

Science Requirement 

Humanities. Arts. and Social Sciences 
Requirement 

The Science Distribution Requirement can 
be satisfied by 803. 18.03. and 16.001 in the 
Departmental Program 

The Laboratory Requirement can be 
satisfied by 16,622 in the Departmental 
Program 

0•Pertmental Program 

Subject names below are followed by credit units, 
and by prerequisites if any (corequisites in italics) 

Basic Required Subjects: 
	

96 

3 094 	Materials Technology, 12 

6 071 	Intioduction to Electronics. 12, 18.01, 8 02 

803 	Physics III, 12.802 

1600r 	Unified Engineering I, 12,801. 18 03 

16 002 	Unified Engineering IL 12: 8.01, 18 03 

16 003 	Unified Engineering Ill, 12: 16.001, 16.002 

16 004 	Unified Engineering IV, 12:16.001. 16.002 

18.03 	Differential Equations, 12; 18.02 

Advanced Required Subjects: 	 75 

One of the following two subjects: 
16.02 	Aerodynamics, 12: 16.004 
16 06 	Space Gas Dynamics. 12; 16 004 

plus 

16.20 	Structural Mechanics. 12, 16 004* 

16.30 	Principles of Automatic Control, 12, 18.03 

One of the following two subjects 
16.53 	Rocket Propulsion, 12. 16 004 
16.54 	Aircraft Engines and Gas Turbines. 12; 16.004 

plus 

16 621 	Experimental Projects I. 3. 16 004 

16 622 	Experimental Projects II, 12, 16 621 

One of the following two subjects. 
16.84 	Flight Vehicle Engineering, 12, 16.02' 
16.85 	Space Systems Engineering. 12: 16.20 

Unrestricted Electives 	 ee 

Total Units Required for the S.B. Degree 	 383 

Program 2 Aeronautical and Astronautical 
Engineering: Avionics Option. The Avionics 
Option prepares the student for a career in 
Aerospace Electronics It also provides a 
strong foundation for graduate work in the 
fields of Instrumentation, Guidance, and Con-
trol The program is designed for students who 
are interested in the aoplication of electronics 
to guidance, navigation, surveillance stabiliza-
tion, instrumentation, and control of aircraft or 
spacecraft New graduates traditionally have 
joined this proessional area after having had 
an undergraduate major in electrical or aero-
nautical engineering, and having been intro-
duced to the other half of their discipline 
through apprenticeship or graduate study. This 
option allows the student to learn the basics of 
both parts of the discipline as an undergradu-
ate. The requirements include core subjects in 
Electrical Engineering which can be taken in 
the junior year or as a sophomore if Unified 
Engineering is deferred to the junior year. The 
elective freedom can be utilized to take ad-
vanced subjects. in guidance and control de-
pending on the student's particular area of 
interest within the broad field of avionics. 

Bachelor of Science In Aeronautics 
and Astronautics 
Course XVI 
Program 2 Aeronautical and Astronautical 
Engineering: Avionics Option 

Goners! Institute Requirements 	 Total Units 

Science Requirement 	 60 

Humanities, Arts, and Social Sciences 
Requirement 	 72 

The Science Distribution Requirement can be 
satisfied by 8002. 803. and 16 001 in the 
Departmental Program 

The Laboratory Requirement can be satisfied 
by either 6 111 or 18.822 in the Departmental 
Program 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites if any (corequisites in Italics) 

Basic Required Sullied,: 	 99 Or 102 

6 002 	Circuits and Electronics, 15; 8.02, 18.03' 

One of the following two subjects: 
6 012 	Electronic Devices and Circuits, 12, 6002. 8 02' 
6 003 	Signals and Systems, 15, 6002. 18 03' 

plus 

8.03 	Physics III, 12; 8.02 

16,001 	Unified Engineering I, 12,801, 18133 

16.002 	Unified Engineering II. 12; 8.01. 18.03 

16,003 	Unified Engineering III, 12; 16.001, 16.002 

16.004 	Unified Engineenng IV. 12; 1600l, 16 002 

18.03 	Differential Equations, 12, 18 02 

Advanced Required Subjects: 	 87 

6.111 	Introductory Digital Systems 
Laboratory, 12; 8.002' 

One of the following two subjects: 
6 301 	Solid State Circuits. 12: 6.012 

16 61 	Microcomputer Laboratory, 12 6.002, 2 10 

One of the following three subjects: 
16 02 	Aerodynamics. 12; 16.004 
16.06 	Space Gas Dynamics, 12; 16.004 
16.20 	Structural Mechanics, 12: 16.004' 

One of the following two subjects. 
6.302 	Feedback Systems, 12, 6.003 

16 30 	Principles of Automatic Control, 12; 18 03 

plus 

16.40 	Principles of Flight Guidance, 12, 16.30' 

16.621 	Experimental Projects I, 3, 16 004 

16.622 	Experimental Projects II, 12, 16.621 

One of the following two subjects 
16,84 	Flight Vehicle Engineering. 12, 16.02 
16 85 	Space Systems Engineering, 12. 16 20 

Unrestricted Electives 60 

Total Units Required for the S.B. Degree 	378 or 381 

      

' Alternate prerequisites are also hsteri ri the ,J,j,,,Jri 
description 

   

• Alternate orerequisties are also listed in the subject 
description 
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Graduate Study 

Cooperative Program 
Course XVI-B 

The cooperative program in Aeronautics and 
Astronautics provides undergraduates the op-
portunity to participate in professional activities 
in an aerospace organization for about seven 
months before the senior year. The program 
permits completion of requirements for the 
Bachelor of Science degree in four years. Stu-
dents in this program become regular employ-
ees while working in the company, and are 
paid at prevailing rates. 

Interested students should contact Cie profes-
sor in charge for details and an interview; 
also, students should arrange a schedule with 
their faculty advisor which permits an absence 
from MIT during the second term of the third 
year. One summer at MIT usually is neces-
sary. 

The curriculum requirements for this degree in 
Course XVI-B are the same as for Course XVI 
with the addition of required registration for 
16.80 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 Astronau-
tics participates in the Engineering Internship 
Program (EIP) administered by the School of 
Engineering. It is intended as a five-year joint 
SB.-SM. program which features pariods of 
work at a participating company alternating 
with periods of study at MIT. See additional 
detailed discussion of this program in the in-
troduction to the School of Engineering. 

interested students apply for participation in 
EIP during the spring term of their sophomore 
year. Once a selection is made and accepted, 
both the student and the company agree to 
continue that association to completion of the 
Program. 

The student earns six units of credit for each 
of the two undergraduate work periods by reg-
istering for 16.801. The student also earns 12 
units of graduate G credit through registration 
for 16.802 during the work period as a gradu-
ate student. The following spring and summer 
terms he or she usually is 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 
simultaneously. 

The work experiences provided under Course 
XVI-C are the same as for Course XVI with 
16.801 (twice) used as 12 units of elective. 
For further information, please see the Depart-
ment EIP Coordinator. 

Double Degree Program 

Students may pursue two S.B. degrees under 
the Double Degree Program outlined in Chap-
ter III of this catalogue. In particular, some 
students may wish to combine a professional 
education in Aeronautics and Astronautics with 
a liberal education which links the develop-
ment and practice of science and engineering 
with their social, economic, historical, and cul-
tural contexts. For them the Department of 
Aeronautics and Astronautics and the Depart-
ment of Humanities in cooperation with the 
Program in Science, Technology, and Society 
offer a double degree program which com-
bines majors in Course XVI and Course Xk. 
A detailed description of that integrated de-
gree program will be found under the descrip-
tion of the Program in Science, Technology, 
and Society. 

Inquirict 

For additional information concerning aca-
demic and research programs in the Depart-
ment, admissions, suggested four-year 
undergraduate programs, interdisciplinary pro-
grams, financial aid, etc., please write to the 
Department of Aeronautics and Astronautics 
Undergraduate Office, Professor Emmett A. 
Witmer, Room 33-208, MIT, Cambridge, Mas-
sachusetts 02139, (617) 253-2279. 

Graduate study in the Department of Aeronau-
tics and Astronautics includes research work 
culminating in a thesis and study of graduate-
level subjects in the Department and other de-
partments and schools at MIT. Degrees are 
awarded at the Master's, Eng teer's, and Doc-
toral levels. The range of subject matter avail-
able is best conveyed by brief descriptions of 
the activities of the Departmental Divisions of 
Instruction and the Departmental Laboratories. 
More detailed information may be obtained 
from the Graduate Office or from individual 
faculty members. 

Divisions of Instruction and Research 
Laboratories 

The graduate subject offerings of the 
Department are informally organized into 
six Divisions: Mechanics and Physics cf 
Fluids; Structures, Materials, and Aero-
elasticity; Instrumentation, Guidance, and 
Control; Propulsion and Energy Conversion; 
Biomedical Engineering; and Aeronautical and 
Astronautical Systems. Research is conducted 
in a number of research laboratories. A faculty 
member is typically involved in teaching grad-
uate and undergraduate subjects in one or 
more of the Divisions, and in conducting re-
search in one or more of the Departmental 
Laboratories or at the Charles Stark Draper 
Laboratory. 

Mechanics and Physics of Fluids. Fluid me-
chanics is an essential discipline for diverse 
fields of engineering which are concerned with 
material, energy, and information transfer and 
its consequences. The principles of fluid me-
chanics are essential for an understanding of 
all fli it regimes covering a wide range of 
spe,  -.IL, altitudes, and fluid properties, from 
those associated with low-speed flight trans-
portation to high-speed near-space operations, 
and space travel. 

Research in fluid mechanics is carried on in 
several Departmental labortories. The focus of 
the Computational Fluid Dynamics Laboratory 
is on algorithm development and its applica-
tion to external and internal flow fields. Em-
phasis in the Fluid Dynamics Laboratory is on 
turbulence structure and flow stability. The 
Molecular Beam Laboratory employs tech-
niques which examine the nature of interac-
tions between the environment and vehicle 
surfaces. Rotary wing aerodynamics and noise 
are interests of the Helicopter Rotor Acoustics 
Laboratory. The Center for Aerodynamic Stud-
ies is concerned with the complex flow cou-
pling of flight vehicles as an entity. Several 
laboratories operate wind tunnels. A large 
subsonic circuit in the Wright Brothers Facility 
is used for airfoil and nacelle research, rotor 
wing dynamics, aircraft development, and the 
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simulation of wind loads on ground structures. 
An acoustic tunnel is equipped with an ane-
choic chamber for noise research on conven-
tional and VTOL aircraft. A low-turbulence 
tunnel provides test channels particularly 
suited for transition and turbulence investiga-
tions as well as airfoil study. In addition, sev-
eral small open circuits are available for fluid 
mechanics research and configuration tests. 
All laboratories have access to several inter-
active computation systems and to experimen-
tal equipment serving their purposes 

Structures, Materials, and Aeroelasticity. 
The manifest importance of minimizing the 
structural weight fractions of aircraft and 
spacecraft has motivated the aerospace engi-
neer to create new structural forms, to develop 
and exploit new materials such as the filamen-
tary composites, to invent new analytical and 
numerical techniques for stress analysis, and 
to aggressively pursue a better understanding 
of catastrophic failures and longevity. These 
advances have stimulated many non-
aerospace areas of design. 

Research activities for students interested in 
Structures, Materials, and Aeroelasticity are 
centered primarily in the Aeroelastic and 
Structures Research Laboratory, the Technol-
ogy Laboratory for Advanced Composites, the 
Space Systems Laboratory, and the Gas Tur-
bine Laboratory. Facilities include vibration 
equipment, two computer-controlled universal 
testing machines, an autoclave for the fabrica-
tion of filamentary composite structural com-
ponents, a blast chamber which can contain 
catastrophic failures, a large and a small 
chamber for the simulation of zero-g structural 
behavior, wind tunnels, and a blow down com-
pressor facility for the study of turbine engine 
aeroelasticity. Research is being conducted on 
the structural technology for high-performance 
aircraft, commercial transports, general avia-
tion aircraft, and satellites. Other programs are 
directed toward the structural integrity of jet 
engines, the propeller blades of the advanced 
turboprop, and large space structures such as 
for a manned space station. All of the re-
search requires the development of new ex-
perimental techniques as well as the 
concurrent development of design methodolo-
gies utilizing analytical as well as finite ele-
ment methods. 

Instrumentation, Guidance, and Control. 
Faculty members in this Division teach and 
perform research in control theory and its ap-
plications, navigation systems, instrumenta-
tion, estimation, lasers, digital systems, and 
other related topics. 

One focus for the activities of the Instrumenta-
tion, Guidance, and Control Division is the 
Draper Laboratory which offers opportunities 
for participation to students of US citizenship. 
Many Department faculty and students are ac-
tively involved in research programs in this 
laboratory on guidance systems and compo-
nents for all types of flight vehicles, including 
inertial guidance, using the advanced facilities 
of the lab for research on all phases of control 
and guidance. In the past this work has re-
sulted in the development of many flight vehi-
cle systems including the Apollo spacecraft 
navigation and guidance systems. Further de-
tail on the Draper Laboratory is given in 
Chapter V. 

The Laser Systems Laboratory pioneers in the 
development and application of laser technol-
ogy. Specific activities include: optical gyro-
scopes; optical frequency standards; ultra-
high-resolution spectroscopy and interaction of 
intense radiation with atoms and molecules. 

Other control-related research projects are 
carried out in the Space Systems Laboratory 
and elsewhere in the Department, with sub-
stantial focus on the control of large flexible 
assemblies in space. 

Biomedical Engineering. The Man-Vehicle 
Laboratory applies control and instrumentation 
disciplines to biological and psychological 
problems. It has been selected to perform 
manned space experiments on Spacelab-1 to 
investigate balance, adaptation to zero-g, and 
"space motion sickness." In addition, it con-
ducts flight simulator studies on man in the 
loop, vehicle display and control, and air traffic 
control research. The laboratory also works on 
bioinstrumentation, physiological control sys-
tems, and clinical applications of the aero-
space sciences. Activities include modeling of 
the human visual and vestibular system, flight 
simulation, cognitive learning and work on di-
agnostic instrumentation for diseases of the 
eye and ear. 

Propulsion and Energy Conversion. This di-
vision addresses, in teaching and research, 
those disciplines and technologies of special 
importance to propulsion and energy conver-
sion. Subjects are offered in aircraft and 
rocket propulsion, and in advanced energy 
conversion. The Gas Turbine and Plasmadyn-
amics Laboratory provides unique experimen-
tal and computational facilities for research on 
fluid mechanics, heat transfer, and aeroelas-
ticity in turbomachinery, and for research on 
space propulsion and power systems. Activi-
ties include theoretical and experimental study 
of transonic compressors and stability of 
compression systems, computational and ex-
perimental study of internal and external heat 

transfer in turbine blading, advanced engine 
controls, aeroelasticity of rotors, elective pro-
pulsion devices, and MHD power generation. 

Aeronautical and Astronautical Systems. 
The high levels of expenditure involved in the 
development of aeronautic& and astronautical 
systems, their complexity and dependence on 
a variety of disciplines, and the high degree of 
interaction among these disciplines have all 
required the development of some method for 
integrating the total system and the develop-
ment of formal analytical tools to optimize it as 
a whole rather than by parts. From this need 
has grown the concept of systems engineering 
whose successful application to the space 
program and to the analysis of transportation 
systems has amply demonstrated its effective-
ness as an engineering tool. 

The broad coverage of systems engineering 
clearly implies that the responsibilities of the 
engineer include far more than the design 
synthesis and construction of devices and fa-
cilities. The engineer must be aware of the so-
cial implications of his or her work and design, 
not only for maximum efficiency and safety, 
but also for minimum disruption of the environ-
ment. 

Students interested in working in aeronautical 
and astronautical systems should place pri-
mary emphasis on a broad educational base 
which should include subjects in most of the 
divisions described above. In addition the stu-
dent should obtain training in the disciplines 
which support systems analysis, such as prob-
ability and statistics, operations research, eco-
nomics, and computei science, and should 
also maintain an awareness of the external 
disciplines which he!p shape society, such as 
economics, law, and the social sciences. Most 
of this material would be obtained in the grad-
uate program, and undergraduate students 
can become prepared for a more effective 
graduate program by a pdicious choice of un-
dergraduate elective subjects. 

The research of the Systems Division is con-
ducted in the Flight Transportation, the Space 
Systems, and the VTOL Technology Laborato-
ries. The Flight Transportation Laboratory con-
ducts research in many areas of flight 
transportation covering airline operations, air 
traffic control operations, aircraft navigation 
and guidance, airport planning, and the appli-
cation of advanced operations research tech-
niques to transportation systems. The Space 
Systems Laboratory analyzes concepts for 
space utilization and exploration, including 
space manufacturing, the design of large 
space structures, and space transportation. 
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Entrance Requirements for Graduate Study 

In addition to the general requirements for ad-
mission to the Graduate School, applicants 
must have a strong undergraduate back-
ground in some of the fundamentals of aero-
space engineering and mathematics as 
described in Undergraduate Study. Two terms 
of advanced mathematics beyond 18.03 Dif-
ferential Equations or its equivalent are re-
quired either prior to, or as part of, all 
graduate programs. Gaps in preparation can 
be filled early in the graduate program. 

New graduate students are normally admitted 
as candidates for the degree of Master of Sci-
ence. Admission requirements for candidates 
for the Engineer in Aeronautics and Astronau-
tics are more rigorous and such admission is 
ordinarily considered only after the candidate 
has spent some time in residence at MIT. Ad-
mission to the Doctoral program is offered to 
students who have been accepted t '!or gradu-
ate study and have passed the Doctoral Quali-
fying Examination. The examination is usually 
taken during the first year of graduate study in 
the Department, but not later than the third 
term. The examination seeks to measure the 
candidate's fundamental understanding of the 
principles underlying aerospace engineering 
and aptitude for engineering research. 

The Department of Aeronautics and Astronau-
tics requires that all entering graduate stu-
dents demonstrate satisfactory English writing 
ability by taking the Writing Diagnostic Exami-
nation offered by the Writing Program of the 
MIT Humanities Department. The exam is 
usually administered during the week after the 
initial date of registration in Graduate School. 
Those whose skills are found deficient will be 
required to complete remedial training specifi-
cally designed to fulfill their individual needs. 

In addition, foreign candidates whose lan-
guage of instruction has not been English for 
at least five or more years and/or those whose 
TOEFL score falls below 600, must take the 
MIT English Evaluation Test for Foreign Grad-
uate Students after registration. The examina-
tion is held in early September and late 
January. On the basis of performance on this 
examination, the faculty may prescribe reme-
dial courses in English offered at MIT. 

Master of Science in Aeronautics and 
Astronautics 

The general requirements for the Master of 
Science degree are cited in Chapter IV of this 
catalogue. The specific Departmental require-
ments are: an acceptable thesis, and at least 
66 subject units, typically in graduate subjects 
relevant to the cardidate's area of technical 
interests. Of the 66 units, 42 units must be in 
"A" subjects, of which at least 21 units must 
be in Departmental subjects. To be credited 
toward the degree, non "A" level subjects 
must carry a grade of B or better. Full-time 
students normally must be in residence one 
full academic year. Students holding Research 
Assistantships will require a longer period of 
residence. 

The Department requires two terms of ad-
vanced mathematics beyond 18.03 Differential 
Equations or its equivalent either prior to or as 
a part of the Master's program. The choice of 
subjects in the area of major interest and the 
thesis topic are arranged individually by each 
student in consultation with a faculty advisor; 
the program of study must have the approval 
of the faculty advisor, who acts in behalf of the 
Department faculty. 

Master of Science in Technology and 
Policy 

Students interested in applying their 
aeronautical engineering background to prob-
lems of policy and socioeconomic assessment 
of ter' .lology may apply for the interdepart-
ment Master o' Science Program in Technol-
ogy and Policy. This program combines 
subjects in advanced technology with subjects 
in economics, systems analysis, political sci-
ence, and law and engages the student in sig-
nificant project work integrating technology 
and policy. General requirements and applica-
tion procedures are described in Chapter V of 
this catalogue. 

Engineer In Aeronautics and Astronautics 

The Program leading to the degree of Engi-
neer in Aeronautics and Astronautics is of-
fered for students interested in a greater 
breadth of graduate subjects than is normally 
associated with a Master's or Doctoral pro-
gram, and less emphasis on research than re-
quired of Doctoral candidates. The minimum 
study program of 162 subject units must in-
clude graduate subjects from each of the Divi-
sions of Instruction, and the thesis work must 
have a strong engineering, as distinct from a 
scientific, orientation. Two years beyond the 
Bachelor of Science degree normally are re-
quired 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 of this catalogue. A candi-
date is admitted to the Doctoral program upon 
passing the Doctoral Qualifying Examination. 
After selecting an area for study and research, 
the candidate in consultation with the thesis 
supervisor forms a doctoral/thesis committee, 
which assists in the formulation of the individ-
ual's research and study programs and moni-
tors the student's progress. The subjects 
selected to fulfill the major and minor program 
requirements must be approved by the com-
mittee. One foreign language is required and 
also must be approved by the student's com-
mittee. The candidate's 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 
subjects. 

Demonstrated competence for original re-
search at the forefront of aerospace engineer-
ing is the final and major criterion for granting 
the Doctorate degree. The candidate's thesis 
serves in part to demonstrate such compe-
tence, and on completion is defended orally in 
a presentation to the faculty of the Depart-
ment, which may then recommend the award 
of the degree. 
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Interdisciplinary Programs 

The graduate division of the Department par-
tit,ipates in several interdisciplinary fields 
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 sys-
tems where the disciplines involved in Aero-
nautics and Astronautics are applied to biology 
and medicine. Graduate study based on this 
program may be pursued within the Depart-
mental program, the Health Sciences and 
Technology SM.-Ph.D. Program in Medical 
Engineering and Medical Physics, or the Inter-
departmental Ph.D. program in Biomedical En-
gineering. At the Master's degree level, 
students in the Department may specialize in 
biomedical engineering, emphasizing quantita-
tive physiology, instrumentation and control, 
and biostatistics, or in man-machine systems 
and engineering psychology and in instrumen-
tation and statistics. For a further description 
of these programs, please see Chapter V un-
der Biomedical Engineering. Most biomedical 
engineering research in the Department of 
Aeronautics and Astronautics is conducted in 
the Man-Vehicle Laboratory. 

Flight Transportation. For students inter-
ested in a career in flight transportation, there 
is available a program which incorporates a 
broader graduate education in disciplines such 
as economics, management, law, and opera-
tions research than is normally pursued by 
candidates for degrees in Engineering. Gradu-
ate research emphasizes one of the five areas 
of flight transportation: Flight Vehicle Design 
and Control; Airport Planning and Design; Air 
Traffic Control; Air Transportation Systems 
Analysis; and Airline Economics and Manage-
ment, with subjects selected appropriately 
from those available in the Departments of 
Aeronautics and Astronautics, Civil Engineer-
ing, Economics, and the Center for Transpor-
tation Studies. A special interdepartmental 
program may be established for the doctoral 
student (or parOcipation in the Operations 
Research Center Program may be considered, 
see Chapter V). 

Fellowships, Research and Teaching 
Assistantships 

Financial assistance for graduate study may 
be in the form of fellowships or research or 
teaching assistantships. There are several en-
dowed and departmental fellowships which are 
granted to students of exceptional promise. 
The Department attempts to place a student in 
a laboratory in which the research activity is 

closely related to the student's interests, Both 
the fellowship student and the research assis-
tant work with a faculty supervisor on a spe-
cific research assignment of interest, which 
generally leads to a thesis. 

Inquiries 

For additional information concerning aca-
demic and research programs in the Depart-
ment, admissions, interdisciplinary programs, 
financial aid, assistantships, etc., please con-
tact the Department of Aeronautics and Astro-
nautics Graduate Office, Professor H. Y. 
Wachman, Room 33-208, MIT, Cambridge, 
Massachusetts 02139, (617) 253-2260. 
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Department of Chemical 
Engineering 

(Course 10) 

Undergraduate Study 

Chemical engineering is a broadly based dis-
cipline, having a deep involvement with chem-
istry along with the applications of physics and 
mathematics which are common to all engi-
neering disciplines. In its broadest sense, 
chemical engineering is the creative applica-
tion of chemistry to the solution of significant 
problems. Chemical engineering is making 
substantial contributions to the development of 
clean energy sources, to the provision of ade-
quate food supplies, to the recreation of 
proper ecological balances, to the advance-
ment of medical/engineering science, and to 
the economic production of material goods. 

The Department of Chemical Engineering at 
MIT offers two undergraduate programa. 
One is Course X, leading to the Bachelor of 
Science in Chemical Engineering. This pro-
gram is accredited by the Accreditation Board 
for Engineering and Technology and the 
American Institute of Chemical Engineers. The 
other program is Course X-C leading to the 
Bachelor of Science without specification, 
which is not accredited and requires less 
study in formal chemical engineering subjects. 

The Department offers a wide selection of 
graduate subjects and research leading to ad-
vanced degrees in chemical engineering. Im  
portant subject areas include fuels and 
energy, polymer chemistry, surface and colloid 
chemistry, biomedical engineering, chemical 
process development, transport processes, 
and environmental engineering. Many of our 
current undergraduates find it attracti/e in the 
upperclass years to take a variety of these 
graduate-level subjects. This exposure is in-
valuable in identifying potential independent 
research interests for the student. Other stu-
dents find these subjects to be fruitful as ter-
minal technical subjects prior to moving on to 
work in teaching, government, or manage-
ment. Students interested in the various areas 
of graduate study in Chemical Engineering 
should consult the section on Graduate Study 
which follows. 

The School of Chemical Engineering Practice, 
also described in detail in the graduate sec-
tion, involves one term of work under the di-
rection of institute staff resident at the Practice 
School Stations. There each student has a 
unique opportunity to develop the ability to ap-
ply basic professional principles to the solution 
of practical problems in industry. 

The undergraduate curriculum in chemical en-
gineering provides basic studies in physics 
and mathematics, a major concentration in 
chemistry, and a strong core of chemical engi-
neering. The four-year undergraduate pro-
grams, designed to develop judgment, 
initiative, and responsibility, give students con-
siderable latitude in arranging a selection of 
subjects that best fits their needs. Those who 
expect to go on to graduate school may there-
fore elect subjects which strengthen their 
preparation for advanced work. 

In addition to work in science and engineering, 
students take an integrated sequence of sub-
jects in the humanities and social sciences. 
The chemical engineer's progress and accom-
plishments are not determined solely by tech-
nological competence; fully as important are a 
breadth of outlook and an understanding of 
society. The curriculum provides a sound 
preparation for going on to jobs in industry or 
government, and for graduate work. 

Chemical engineering also provides an ideal 
preparation for careers in medicine and re-
lated fields of health science and technology. 
The Department's strong emphasis on chem-
istry provides excellent training toward medical 
school. A suitable program of study may be 
arranged within the regular curricula of Course 
X or X-C. Interested students should consult 
with their faculty advisor. 

A departmental brochure gives typical four-
year programs and provides advice in choos-
ing electives in chemistry and chemical engi-
neering. Undergraduates are encouraged to 
take part in the research activities of the De-
partment. Freshmen who want an early initial 
exposure to chemical engineering should take 
10.10 Process Synthesis which is designed for 
freshmen. 
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Bachelor of Science In Chemical 
Engineering 
Course X 

The student who decides early to major in 
chemical engineering is encouraged to begin 
taking professional subjects. For example, 
5.11 Pnnciples of Chemical Science and 5.12 
Organic Chemistry I may be taken in the 
freshman year. If the subjects 10.13, 10.14, 
5.62, and 18.03 are taken in the sophomore 
year, the student is in an excellent position for 
professional work in some depth in the third 
and fourth years. 

Some stuaents may wish to defer choice of a 
major field or exercise maximum freedom dur-
ing the first two years. If the Science Distribu-
tion Subjects chosen in the second year 
Include 18.03 and two are in the field of fluid 
mechanics, thermodynamics, chemistry, biol-
ogy, or chemical engineering, students can 
generally complete the requirements for a de-
gree In chemical engineering in two more 
years. Students are advised to discuss their 
proposed program with a Course X faculty ad-
visor as soon as they become interested in a 
degree in chemical engineering. 

Bachelor of Science In Chemical 
Engineering 
Course X 

General Institute Requirements Total Units 

80 

72 

Science Requirement 

Humanities, Arts, and Social 
Sciences Requirement 

The Science Distribution Requirement 
can be satisfied by 10.13. 
.8.03, and 5.11 in the Departmental 
Program 

The Laboratory Requirement can 
be satisfied by 5.310 (5.311) 
in the Deparmentel Program. 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites if any (corequisites in italics) 

Required Subfects: 
	

138 

One of the following two subjects: 
5.310 	Laboratory Chemistry. 12; 5.11 
5.311 	Introductory Chemical Experimentation. 12; 5.11 

plus 

5.11 	Principles of Chemical Science,, 12 

5.12 	Organic Chemistry I, 12; 5.11 

5.62 	Physical Chemistry. 12; 10.13' 

10.13 	Mass and Energy Processing, 12, 18.02 

10.14 	Chemical Engineering Thermodynamics. 9. 10 13 

10.26 	Chemical Engineering Laboratory, 12; 5.11, 10 14. 
10.302, 10.37 

10.301 	Fluid Mechanics, 9; 18.03 

10.302 	Transport Processes, 9:10,13, 10.301 

10 32 	Separation Processes, 9: 10,14, 10.302 

10.36 	Process Design. 9:10302, 10.32 

10.37 	Chemical Kinetics and Reactor Design, 9; 10.13, 
10.301 

18.03 	Differential Equations. 12:1802 

Restricted Electives: 	 at least 36 

Chemical Engineering (at least 18 units) 
[The subjects 10.10, 10.11, 10801. 
10.802J, 10.803, 10.805J, 10.806. 
10.808, and 10.816 may not 
be used to satisfy this requirement.) 

Technology (at least 18 units) 
[Any subject in Chemistry, Biology, 
or Materials Science and Engineering 
(oxcept 3.171 and freshman 
seminars), and the subjects 6071, 6.101. 
6.150.1, and 20,002 may be used to satisfy 
this requirement I 

• Alternate prerequisites are also listed in the subject 
description 
1 
Students who use 5.11 to fulfill the General Institute 
Requirements in Chemistry/Biology must take 12 additional 
units of Unrestricted Elective 

Restricted Electives (continued) 

Laboratory Work. (Eighteen units 
included in the above categories 
must be associated with laboratory 
subjects. Thesis may be elected 
to satisfy 12 units. The subject 
10.91 or equivalent may be used to satisfy 
no more than 6 units. The ungraded subject 
10.UR or equivalent may not be used.) 

Unrestricted Electives 

Total Units Required for the S.B. Dews* 	 344 

Bachelor of Science 
Course X-C 

Students in Course X-C are permitted to plan 
programs involving basic subjects in chemistry 
and chemical engineering, but instead of con-
tinuing in depth in these areas, can study in 
other fields, such as other engineering disci-
plines, biology, biomedical engineering, eco-
nomics, or management. Course X-C has 
proven to he especially attractive to students 
who wish to specialize in chemistry, physics, 
biology, patent law, or management while si-
multaneously gaining a broad exposure to the 
engineering approach to solving problems. 

Students planning to follow this curriculum 
should discuss their interests with a member 
of the faculty of the Department. At the time 
they decide to enter the Course X-C program, 
preferably by the first term of their senior year, 
they should submit to the Department a state-
ment of goals and a program of subjects 
which achieves their objectives. Students are 
assigned a member of the Department faculty 
as an advisor. 

Departmental requirements for Course X-C 
are 5.11, 1013, 10.14, and 10.301, plus a co-
herent program of subjects (102 units) includ-
ing at least 30 units in chemical engineering. 
Further details may be obtained from the 
Department. 

Five-Year Programs/Joint Programs 

In addition to offering separate programs lead-
ing to the Bachelor of Science and Master of 
Science in Chemical Engineering, the Depart-
ment offers a program leading to the simulta-
neous award of both degrees at the end of 
five years. A detailed description of this pro-
gram is available from the Graduate Registra-
tion Officer. Students in the five-year program 
normally enroll in the School of Chemical En-
gineering Practice. 
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Graduate Study 

 

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 undergradu-
ate academic and research programs, admis-
sions, and financial aid may be obtained by 
writing to Dr. C. M. Mohr, Undergraduate Offi-
cer, Department of Chemical Engineering, 
Room 66-405, MIT. Cambridge, Massachu-
setts 02139, (617) e63-2015. 

Fields of Graduate Study 

the technology of chemical engineering in the 
process industries falls loosely into two cate-
gories: physical and chemical. While both 
types are encountered in many industrial prob-
lems, graduate subjects of instruction and re-
search are logically grouped in the 
corresponding fields of engineering operations 
and applied chemistry. Most graduate students 
take some work in each field, and in the 
School of Chemical Engineering Practice the 
problem assignments involve fundamentals in 
both areas. Specific subjects in each of the 
following fields of applied chemistry and engi-
neering operations are described in 
Chapter VII. 

Applied Chemistry. The Department offers a 
diversified program in applied chemistry, de-
signed for students who wish to broaden their 
competence in the chemical aspects of chemi-
cal engineering. This program provides sub-
jects in industrial chemistry and chemical 
thermodynamics: chemical kinetics and reactor 
engineering, with emphasis on heterogeneous 
and catalytic processes; and the physical 
chemistry of ion exchange. adsorption. and 
chromatography. The subjects listed under 
Fuel and Fossil Energy Engineering and Ma-
terials Science and Engineering also include 
applied chemistry. Much of the Department's 
research activity falls into these areas arid 
unique laboratory facilities are provided. 

A well-rounded program in applied chemistry 
m;ght also include subjects given by other de-
partments in advanced organic, inorganic, or 
physical chemistry: biochemistry, enzymology, 
or bacteriology; and physical metallurgy, elec-
trochemistry, corrosion, or cerainics 

Biochemical Engineering. Recent achieve-
ments in molecular biology have greatly stimu-
lated interest in biotechnology and offer 
exciting opportunities to the chemical engi-
neer. Biotechnology is the integration of bio-
chemistry, microbiology, and chemical 
engineering. Biochemical engineering is at the 
interface between biological sciences and en-
gineering principles. Important problems in this 
field in which the Department has active re-
search programs are biocatalysis, microbial ki-
netics, transport phenomena in biological and 
particularly microbial systems, bioseparations, 
bioreactor design, control of microbial reac-
tions, enzyme technology, renewable resource 
utilization, and bioengineering of mammalian 
cell cultures. Students interested in biochemi-
cal engineering have the opportunity to partici-
pate in an active research program while 
taking coursework in a variety of relevant sub-
jects offered by the Department. 

Subjects also are available in biochemistry, 
microbiology, enzymology and molecular biol-
ogy which are taught in other Departments 
(Biology, Chemistry, and Nutrition and Food 
Science). 

Biomedical Engineering. The application of 
chemical engineering to problems in the life 
sciences and medicine has become an in-
creasingly important area of research. The 
broad backgrounds of chemical engineers, 
spanning both fundamental and applied as-
pects of chemistry and physics, makes them 
uniquely qualified to handle such tasks. Stu-
dents interested in this area have the opportu-
nity to draw upon the Department's diverse 
offering of subjects in the chemical engineer-
ing sciences. 

The Department's active graduate research 
program in biomedically related areas is char-
acterized by an interdisciplinary approach to 
both fundamental and applied problems. Many 
projects involve collaboration with physicians, 
surgeons, and life scientists in other depart-
ments and in local hospitals associated with 
Harvard Medical School. Researrh topics in-
clude the rheology of non-Newtonian biological 
fluids, mass transfer in blood and in artificial 
organs, such as the artificial kidney and blood 
oxygenator, synthesis of blood-compatible 
synthetic biomaterials, membrane transport 
phenomena, synthetic replacement of the lung 
surfactant, physical properties of biopolymers, 
and ultrafiltration of solutions of biological 
macromolecules. 

Reaction Engineering. Chemical reactor en-
gineering is concerned with the science and 
technology of chemical reactions that take 
place in reactors, leading to the production of 
useful chemicals and materials. It involves the 
interaction between chemistry, fluid mechan-
ics, and heat transfer, and also includes study 
of catalytic reactions. The heart of a chemical 
plant or refinery is a reactor, surrounded by 
pumps, heat exchangers, and separation 
equipment. Active research programs in many 
aspects of this field are being carried out, and 
a number of relevant courses is offered. 

Process and Systems Engineering. The va-
riety of graduate subject offerings provides op-
portunity for programs in process simulation, 
process control, heat transfer, fluid mechanics, 
and separations -- subjects which are basic in 
process engineering. Opportunities for re-
search of an advanced nature in these areas 
are available. 

Programs also may include advanced subjects 
in mathematics, instrumentation, fluid mechan-
ics, metallurgy, and others offered in other de-
partments. 
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Fuel and Fossil Energy Engineering. The 
problem of supplying energy economically 
while meeting environmental constraints is 
growing in importance and complexity, thus 
providing opportunities for major research and 
engineering contributions in the fields of com-
bustion and fuel conversion Combustion in-
volves all the basic chemical engineering skills 
and a knowledge of high temperature chemis-
try and complex radiative heat transfer. Fuel 
conversion processes such as coal pyrolysis, 
gasification, and liquefaction involve the prob-
lems of the chemistry of complex mixtures 
with an important requirement for selective 
production of the desired products. 

An integrated program in the field typically in-
cludes subjects in heat, momentum and mass 
transfer, thermodynamics, kinetics, combus-
tion, radiation, and a research problem in 
combustion or fuel conversion. The Depart-
ment's Fuels Research Laboratory provides 
excellent facilities for research on a wide 
range of problems. 'hrough cooperative pro-
grams with the Erie e Laboratory (described 
in Chapter V), it also offers the opportunity to 
work in facilities of sufficient size to address 
many of the pressing problems of fluidized 
bed and conventional combustion of difficult 
fuels on a realistic scale. Control of pollutants 
in both fuel manufacture and combustion is a 
major thrust of the research program. 

Polymers and Materials Engineering. The 
Department maintains an active and diversi-
fied graduate research program in surface 
chemistry, polymer chemistry, and polymer 
physics and offers a coordinated instructional 
program in these areas. Students whose inter-
ests lie in the direction of surface phenomena 
or polymeric materials thus have a rare oppor-
tunity to develop specialized skills in these 
areas in an atmosphere where the focus of at-
tention is on the applied, as well as the basic, 
scientific aspects. 

Graduate research activities in these fields in-
clude topics such as the rheology of bulk poly-
mers, polymer solutions and particulate 
dispersions, molecular transport phenomena in 
polymers, structure and properties of elasto-
mers and microcrystalline thermoplasts, perm-
selective membranes, polymers in turbulent 
drag reduction and for medical application, se-
lective transformation of polymer surfaces by 
chemical and high-energy radiation, and XPS 
studies of polymer surfaces in relation to bulk 
composition, polymer blends, and block co-
polymers. Collaboration between chemical en-
gineering and many other departments in the 
supervision of these research projects brings 
an interdisciplinary approach to the entire 
program. 

For students with strong interest in materials 
and an adequate background in chemistry or 
chemical engineering, the Department offers 
special graduate curricula leading to the de-
grees of Materials Engineer, Doctor of Sci-
ence, or Doctor of Philosophy. These curricula 
are designed to provide a properly integrated 
background in the science and engineering of 
the major classes of materials (metals, ce-
ramics, and polymers) and also to specialize 
in some depth in a selected area of the field. 
Specific graduate programs in this area are 
suggested by, and subject to the approval of, 
an interdepartmental committee on materials 
engineering. Further details may be obtained 
by consulting the Department's Graduate Reg-
istration Officer. 

School of Chemical Engineering Practice 

Since its inception in 1916 the 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 fre-
quently decisive in the success of an engi-
neering enterprise. The Practice School 
program stresses problem solving in an engi-
neering internship format, where students un-
dertake projects at industrial sites under the 
direct supervision of resident MIT faculty. 
Cgedit is granted for participation in Practice 
School in lieu of preparing a master's thesis. 

The operation of the Practice School is quite 
similar to a small consulting company. The 
resident staff work closely with the technical 
personnel of the host companies in identifying 
project assignments with significant educa-
tional merit, and with solutions that make im-
portant contributions to the operation of the 
host plants. 

At Practice School, students work on three or 
four different projects. Groups and designated 
group leaders change from one project to an-
other, 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, and Applied 
Mathematics. 

Advanced Degrees 

The following advanced degrees are offered in 
chemical engineering Master of Science 
in Chemical Engineering. Master of Science in 
Chemical Engineering Practice. Chemical 
Engineer; Environmental Engineer: Materials 
Engineer; Doctor of Science or Doctor of 
Philosophy. Preparation equivalent to 5.62 
Physical Chemistry and 5.12 Organic Chemis-
try I is normally essential for any graduate 
work in chemical engineering. More detailed 
descriptions of each of the following programs 
can be obtained from the graduate registration 
off icor in the Department 

Master of Science In Chemical Engineering. 
Programs for the Mastet of Science in Chemi-
cal Engineering usually are arranged as a 
continuation of undergraduate professional 
training, but at a greater level of depth and 
maturity. The general requirements for a Mas-
ter's program are given in Chapter IV of this 
catalogue. To complete the requirements of at 
least 66 subject units, of which 4? units must 
be in "A" subjects, together with ari accept-
able thesis, generally takes one academic 
year. 

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 ot practice school experi-
ence may be accepted in lieu of the Master's 
thesis. 

Bachelor of Science graduates of Uric. Depart-
ment can meet the requirements for the Mas-
ter of Science in Chemical Engineering 
Practice (Course X-A) in two terms Beginning 
in the September following graduation, stu-
dents are at the field stations until the end of 
December, and then return to the Institute to 
complete the program during the spring term 
A similar Practice School field program begins 
in February and extends to the end of May 

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 sta-
tion work in the Practice School Graduates in 
chemistry from other institutions normally re-
quire an additional term 

Master of Science In Technology and Pol-
icy. Students interested in applying their 
chemical engineering background to problems 
of policy and socioeconomic assessment of 
technology may apply for the interdepartmen-
tal Master of Science Program in -Technology 
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and Policy. This program combines subjects in 
advanced technology in the particular field of 
the student's choosing with subjects in eco-
nomics, systems analysis, political science, 
and law. General requirements and application 
procedures are described in Chapter V. 

Chemical Engineer. The Engineer's degree is 
offered for those students who desire an ad-
vanced graduate education in depth but who 
are not interested primarily in research. The 
program of study and research normally in- 

des attendance at the Practice School, 
completion of an approved integrated minor 
consisting of at least 24 units outside the De-
partment. A detailed description of the Chemi-
cal Engineer's program may be obtained from 
the Graduate Registration Office. 

Materials Engineer. Candidates interested in 
studying materials engineering in the Depart-
ment of Chemical Engineering should have 
training equivalent to that offered by the Insti-
tute in its undergraduate programs in chemis-
try or chemical engineering. In general, two 
years are required for completion of the Ma-
terials Engineer. 

Doctor of Science or Doctor of Philosophy. 
Admission to the doctoral program is granted 
only after the candidate has passed a written 
and oral general examination. The examina-
tion is given in January and May. It is usually 
taken at the end of the second term in resi-
dence as a graduate student, although stu-
dents with good preparation should attempt 
the exam after one term. It is not necessary to 
complete a Master's program in order to ob-
tain a doctorate. 

The requirements for the doctoral degree in-
Jude a orogram of advanced study, a minor 
prooram, anti a thesis The program of ad-
vanced study and research is normally carried 
dot in one of the fields of chemical engineer-
ing under the supervision of one or more fac-
ulty members in the Department of Chemical 
Engineering. 

The joint program with the Woods Hole 
Orpanographic Institution is intended for 
-teaents whose primary career objective is 
tceanographic engineering. The program is 

described in more aetail under the section at 
the end of this chapter on MIT's Joint Program 

-1 Oceanography and Oceanographic Engi-
-oering with the Woods Hole Oceanographic 
ot-aitution 

Financial Support 

The Department has a wide variety of financial 
support for graduate students, including teach-
ing and research assistantships, fellowships, 
and loans. Information about financial assis-
tance may be obtained by writing to the Grad-
uate Registration Officer, but consideration for 
awards cannot be given before the admissions 
decisions have been made. 

inquiries 

Additional information concerning graduate 
programs, admissions, financial aid, assistant-
ships, etc. may be obtained by writing to 
Professor Robert C. Reid, Graduate Registra-
tion Officer, Department of Chemical Engi-
neering, Room 66-540, MIT, Cambridge, 
Massachusetts 02139, (617) 253-4571 
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Department of Civil 
Engineering 

(Course 1) 

Civil engineering is the principal instrument for 
focusing humanity's scientific and technical 
skills on the creation of constructed facilities 
which advance a society toward the attain-
ment of basic objectives such as economic 
development, environmental protection, and 
social well-being. 

The scope of civil engineering education and 
research activities at MIT is quite broad and 
multifaceted. This stems directly from our rec-
ognition of the underlying characteristics of the 
civil engineering projects with which the civil 
engineer must ultimately deal. Such projects 
are typically large and costly, with potentially 
profound environmental, social, and financial 
impacts. Their design requires the civil engi-
neer to deal with complex technolojical and 
scientific issues as well as difficult social and 
public policy questions. Therefore, our Depart-
ment's programs emphasize a broad under-
standing of the highest levels of technology 
available, the behavior of the engineering fa-
cility at a systems level, and the manage-
ment, organizational, and institutional 
settings within which such engineering sys-
tems operate. On the technology dimension, 
our programs deal with areas such as struc-
tural analysis and design, analytical mechan-
ics, geotechnical engineering, materials, 
hydrodynamics, hydrology, and aquatic sci-
ence. In the engineering systems area, we fo-
cus on such topics as economic analysis, 
information and computer systems, engineer-
ing risk assessment, and operations analysis 
and optimization. In the management, organi-
zational, and institutional area, we address is-
sues such as management of very large-scale 
engineering projects, government regulation, 
industry structure, and institutional issues in 
engineering project implementation. 

Civil engineering professionals are concerned 
with the critical problems of today's society. 
For example, our energy needs demand proj-
ects of extraordinary scope and potential envi-
ronmental impact (e.g., the Trans-Alaska 
Pipeline, offshore extraction facilities). Re-
building the decaying infrastructure (e.g., high-
ways, bridges, urban water systems) in the 
United States represents a major technical 
and economic challenge, as does the con-
struction of new infrastructure in the develop-
ing world. The technology of underground 
facilities for the safe disposal of hazardous 
wastes and tunnels for transport of people and 
commodities requires new methodologies for 
analysis, design, and risk assessment. The ef-
ficient transport of goods and people requires 
innovative systems planning and implementa-
tion of infrastructure as well as a basic under-
standing of the underlying economic, 
organizational. and political factors. The pro-
ductivity of natural bodies of water depends 

upon a deeper understanding of the interar 
tion of manufactured substances with the bio-
logical systems existing therein. Ensuring the 
availability and effective utilization of water for 
human consumption, irrigation, and power 
generation, and protection of society from the 
potentiai disaster of floods or droughts re-
quires careful planning, design, and operation 
of facilities as well as an understanding of the 
demands of society for this resource. Civil en-
gineers play a leadership role in the concep-
tion, planning, realization, and operation of 
facilities and systems that help solve problems 
in all the above areas as well as others con-
cerned with basic human and societal needs. 

As these applications illustrate, civil engineer-
ing embraces a broad scope of activities in 
planning, analysis, design, construction, man-
agement, operation, and maintenance of a va-
riety of facility types, activities which are 
brought to bear or the solution of many kinds 
of complex, multidimensional problems. It is 
our belief that the education of civil engineers 
for future leadership positions should provide 
a rigorous perspective on the latest technology 
and analytic methods, as well as on opportuni-
ties to develop the social science and man-
agement skills which are required to assess 
needs, evaluate social and environmental im-
pacts, and operate the engineering enterprise. 
Such opportunities are ensured through a 
broad curriculum and the encouragement of 
interactions with other departments at MIT and 
neighboring universities. 

Job opportunities in civil engineering are quite 
varied. Positions are available in large and 
small consulting organizations, firms in a vari-
ety of industries, and agencies at all levels of 
government, both in the US and in the interna-
tional sector. Many of our students build upon 
the technical, planning, and management skills 
emphasized in our program to become in-
volved in the entreprenc.Jrial activity of owning 
and managing their own enterprises. Further, 
our undergraduate programs are considered 
excellent entries to graduate study in engi-
neering as well as such fields as law and 
management. 

The Department of Civil Engineering is orga-
nized into three functional Divisions: Con-
structed Facilities, Transportation Systems, 
and Water Resources and Environmental 
Engineering. These Divisions represent the 
major professional thrusts of the Department. 
At the same time, many problems within Civil 
Engineering transcend any one of these Divi-
sions This is reflected in the Department's ed-
ucational and research programs, including 
those of its Center for Construction Research 
and Education, which draw upon and integrate 
the techniques and concepts of the major 
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Undergraduate Study 

kinctional areas. Detailed descriptions of the 
programs of the Divisions and the Center are 
contained in the following pages. 

In addition, the nepartment offers a number of 
undergraduate and graduate subjects in the 
following areas: Information Systems and 
Computational Methods; Analytical Mechanics, 
Engineering Systems, Economics, and Man-
agement; Engineering Risk Assessment ai• 
Probabilistic Analysis; and Institutions arid 
Public Policy — which are of interest to stu,  
dents in a variety of fields at MIT 

The Department of Civil Engineering offers 
two undergraduate curricula for students seek-
ing a strong base for careers in civil engineer-
ing or related fields. Course I, which leads to 
the Bachelor of Science in Civil Engineering, 
is designed for students having educational 
goals which fall substantially within the scope 
of civil engineering. Course I-A, which leads to 
the Bachelor of Science without designation, Is 
designed for students having a well-defined 
educational goal, whose attainment requires a 
specially formulated program of study. 

Each of these curricula provides sufficient flex-
ibility to permit students tn develop their own 
special interests by takiny subjects in the 
Department of Civil Engineering and other de-
partments. Undergraduates are encouraged to 
participate in the research activities of the 
Department and in many cases obtain degree 
credit for such work. 

Students often find there are advantages in 
planning their programs for the third and fourth 
years so they dovetail with possible graduate 
study. This is readily accomplished for those 
students who embark on the Departmental 
Program in their second year. Under certain 
circumstances students are permitted to work 
toward undergraduate and graduate degrees 
to be received simultaneously. 

Bachelor of Science in Civil Engineering 
Course I 

The curriculum for this degree is designed to 
help the student develop problem-solving and 
decision-making abilities which can be brought 
to bear on civil engineering problems. The 
seven-subject core of this curriculum intro-
duces the student to the issues, problems, 
and methods of civil engineering. It provides a 
foundation of applied mechanics, applied 
probability, economic analysis, and systems 
engineering, and stresses the common nature 
of their application to problems which arise in 
the man:' different kinds of engineering proj-
ects which come within the scope of civil engi-
neering. Planned electives provide useful 
knowledge of some particular area of civil en-
gineering in depth. This program (including the 
Internship Option) is accredited by the Accm-
ditation Boar() tor Engineering and 

echnolog.,  

Bachelor of Science in Civil 
Engineering 
Course I — Internship Option 

Students who wish to gain industrial experi-
ence as part of their undergraduate and grad-
uate programs may do so by applying to 
Course I Internship Option. The Engineering 
Internship Program is described in detail in the 
School of Engineering section of this chapter; 
additional information on the Course I Intern-
ship Option will be presented here. 

The Internship Option requirements are the 
same as for Course I. In addition, provision is 
made for students to be employed in the of-
fices, plants, or construction sites of participat-
ing companies. The two undergraduate work 
assignments are together considered equiva-
lent to a 12-unit subject and may, by petition 
be used toward the planned elective require-
ment in the appropriate divisional option 

The program is expected to be particularly at-
tractive to students who wish to study for the 
combined SB.-SM. degree, requiring five 
years for completion. Such students, it admit-
ted to the graduate school, then complete two 
further work assignments, consisting of the 
summer and the subsequent fall term following 
the fourth year. A thesis for the S.M. degree is 
ordinarily based on the industrial experience 
Twelve units of graduate credit are awarded 
for these two work assignments, in addition to 
regular thesis credit for preparation of the S.M. 
thesis. 

Students desiring to participate in the Intern-
ship Option should apply early in the second 
term of their sophomore year 
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Bachelor of Science In Civil 
Engineering 
Course I 

General Institute Re luirements 	 Total Units 

Science Requirement 	 60 

The Humanities. Arts. and Social Sciences 
Requirement car be satisfied by 1.01J 
in the Departmental Program, plus 
appropriate subjects totaling 	 83 

The Science Distribution Requirement 
can be satisfied by 1 00 or 1 04, 
and 18 03 in the Departmental Program 
plus appropiate subjects totaling 	 12 

The Laboratory Requirement 
can be satisfied by subjects 
in the Departmental Program, plus an 
appropriate subject totaling 	 0 or 6 

Departmental Program 

Subject names below are followed by credit units. 
and by prerequisites if any (corequisrfes in italics) 

Required Subtects. 	 84 

	

1 00 	introduction to Computers and Engineering 
Problem Solving', 12 

	

1.01J 	Engineering Aspects of Economic Analysis, 12 

	

1.02 	Civil Engineering Systems Analysis I, 12; 18.02 

	

1.03 	Civil Engineering Systems Analysis It, 12; 1.02, 
18 03 

	

1 04 	Behavior of Physical Systems I. 12; 8.01. 18.02 

	

1.05 	Behavior of Physical Systems II, 12; 1.04, 18.03 

	

18 03 	Differential Equations, 12, 18.02 

Planned Electives: 

One of the following three options 

Option I Transportation 
	

69 
1 102 	Transportation Laboratory. 6 

1.20 
	

Transportation Systems Analysis, 12, 1.03 

1.213 
	

Introduction to Freight Transportation, 12 

1.214 
	

Public Transportation, 12, 1 20 

One of the following two subjects. 
1.218 	Case Study in Transportation Planning, 15 1.20 
1.ThU 	Undergraduate Thesis (at least 12 units) 

plus 

Additional transportation-related 
subject(s) sufficient to bring total 
planned electives to minimum of 69. 

OR 

Option II Water Resources and 
Environmental Engineering 

	
71) 

1 106 	Laboratory Projects in Environmental Fluid 
Mechanics. 6 

1 60 	Fluid Dynamics. 12, 1.05, 18.03 

2.10 may be accepted by petition as substitution for 1.00. 

Planned Electives (continued) 

1.70 	Analysis Methods in Water Resources and 
Environmental Engineering, 12, 1.60 

1.80 	Fundamentals of Ecology, 12 

Three of the following five subjects: 
1.107 	Aquatic Chemistry and Biology Laboratory, 12; 

5.11 
1.62 	Free Surface Hydraulics, 12; 1.60 
1.71 	Introduction to Hydrology, 12; 1.05 
1.85/ 	Introduction to Wastewater Treatment Engineering. 
1,86 	Element Cycles in the Environment, 12; 1.60 or 

1.80 
1.ThU 
	

Thesis (12 units) 

OR 

Option III Constructed Facilities 
	 ea 

1 105J 	Structural Engineering Laboratory, 8 

1 '30 	Soil Mechanics, 12, 1.04 

1.50 	Introduction to Structural Engineering, 12; 1.04 

1 51 	Mechanics of Construction Materials, 12; 1.04 

1.53 	Constructed Facilities Project Laboratory, 6: 1.04 

Plus three of the following four subjects' 
1 32 	Introduction to Engineering Geology, 12 
1.40 	Project Management, 12; 1.30, 1.50 
1.52 	Structural Analysis and Design, 12; 1.50, 1.51 
1.59J 	Materials of Construction, 12; 1.04 

Unrestricted Electives 	 57 to 66 

Total Units Required for the SA. Degree 	 360 

Bachelor of Science 
Course I-A 

The programs which lead to this degree are 
provided for those students whose interests 
and educational goals fall within the field of 
civil engineering in its broadest sense, but 
who cannot achieve their goals by meeting the 
requirements for the undergraduate degree 
with designation. 

The programs leading to this degree are not 
accredited by the Accreditation Board for En-
gineering and Technology, an issue which 
should be discussed with the faculty advisor. 

Students whose interest is divided between 
one of the functional areas of civil engineering 
and such fields as control of the environment, 
urban affairs, project management, and public 
systems, for example, may satisfy the require-
ments for the degree Bache:or of Science 
(without designation) by planning a program 
under Option 1. Option 1 is also intended for 
students who want to pursue interdisciplinary 
studies in the mineral resources area and par-
ticularly in mining engineering. 

Option I requires 18.03 and four basic Civil 
Engineering subjects, plus a program o; seven 
planned elective subjects (including three from 
Civil Engineering) leading to a well-defined 
goal. Further details may be obtairn,;, from the 
Department. 

Students whose interest is in civil engineering 
and urban planning may satisfy the require-
ments for the degree Bachelor of Science 
(without designation) by planning a program 
which conforms to the requirements of Option 
2. This program is offered jointly by the De-
partments of Civil Engineering and Urban 
Studies and Planning, and is described under 
the Department of Urban Studies and Plan-
ning, Course XI - Option 2. 

The student interested in pursuing either op-
tion first defines his or her educational goal, 
and then finds a member of the faculty in the 
department who agrees to serve as the pro-
gram advisor, and to assist the student in out-
lining a program and obtaining appropriate 
approvals. 
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Graduate Study 

Electives and Research Opportunities 

A list of undergraduate electives in Civil Engi-
neering may be obtained from the Depart-
ment. Students registered in the Department 
are encouraged to consider appropriate sub-
jects offered by other departments as part of 
their elective programs. 

Students wishing to work closely with a mem-
ber of the faculty on research may obtain per-
mission to register for thesis, or to enroll in 
1.999, Undergraduate Studies in Civil Engi-
neering. Numerous possibilities for UROP 
projects exist in the Department. To help un-
dergraduates understand the professional 
challenges of Civil Engineering as well as help 
establish working relationships with the faculty, 
up to ten $600 UROP traineeships are 
awarded to undergraduates each spring. 

The Department of Civil Engineering grants 
the following advanced degrees: Master of 
Science; Master of Science in Civil Engineer-
ing; Civil Engineer; Environmental Engineer; 
Doctor of Science; and Doctor of Philosophy. 
The Institute's general requirements for these 
degrees may be found in Chapter IV of this 
catalogue. Detailed information on the depart-
mental requirements for each degree may be 
obtained from the Academic Programs Office, 
Room 1-281. 

At the graduate level, research and education 
go hand-in-hand. Students interested in phys-
ical processes or in the analysis and design of 
component facilities may work in a fundamen-
tal area such as soil, water, or structures. Stu-
dents interested in the planning, design, 
construction, and operation of large-scale sys-
tems of facilities may work in such fields as 
transportation, water resources, and other 
public and private systems. 

The functional Divisions of the Department 
and the Center for Construction Research 
each have responsibility for the administration 
of the research and academic programs of the 
Department, including graduate admissions 
and research assistant, teaching assistant, fel-
lowship and traineeship awards and assign-
ments. Prospentive graduate students indicate 
their preferred affilitation when applying for ad-
mission. 

Fields of Advanced Study 

Integrated programs of advanced study are 
available in the following areas: geotechnical 
engineering, structural engineering and me-
chanics, construction engineering and 
management, transportation systems, hydro-
dynamics and coastal engIneering, hydrology 
and water resource systems, water quality 
control and the aquatic environment, and envi-
ronmental engineering. Major fields available 
for doctoral theses are included in the Civil 
Engineering list in Chapter IV. Fields other 
than those listed must be approved by the De-
partment Registration Officer and the Dean of 
the Graduate School. 

Entrance Requirements for Graduate Study 

Applicants do not need to have an undergrad-
uate degree in civil engineering. 

Numerous opportunities for graduate edte-
tion in civil engineering exist for students eith 
backgrounds in other branches of engineering, 
science, and certain social sciences. These 
arise through the growth of interdepartmental 
research and degree programs which bring 
people of diverse backgrounds together in 
search of solutions to major societal problems. 

Giaduate students and faculty in the Depart-
ment have, for example, experience in eco-
nomics, political science, sociology, 
architecture, urban and regional planning, 
management, biology, geology, and oceanog-
raphy. 

Primary requirements for graduate study are 
for a keen intellect ccmbined 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 prereqeisites 
while pursuing a program of graduate study. 
All applicants are required to submit scores 
from the GRE Aptitude Test. 

Financial Assistance for Graduate Students 

The research of the Department is an integral 
part of the study program, and approximately 
100 graduate students each year receive ap-
pointments as Research or Teaching Assis-
tants. Most of these appointments fully cover 
tuition and reasonable living expenses in the 
Boston area. 

In addition to financiai support, these appoint-
ments provide valuable educational experi-
ence and, in the case of Research 
Assistantships, thesis opportunities. 

A number of Fellowships are also available for 
graduate students. 
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Divisions, Laboratories, 
and Special Programs 

Constructed Facilities Division 

The academic and research programs of the 
Constructed Facilities Division are concerned 
with the broad field of development, design, 
analysis, and assessment of behavior of con-
structed facilities. Engineering programs in 
geotechnical engineering and in structural de-
sign and analysis build upon subjects in me-
chanical behavior of materials, engineering 
mechanics, applied probability and statistics, 
and computer-based analysis methods in de-
signing a program that meets particular needs 
and Interests, students may emphasize a par-
ticular engineering area or combination, or 
may focus more on one of several disciplinary 
areas — including engineering risk assess-
ment, computer-aided engineering, and analyt-
ical mechanics. 

The major areas of research and teaching in 
the Constructed Facilities Division are: 

Geotechnical Engineering. The graduate 
program in geotechnical engineering provides 
an understanding of advanced mechanical and 
geological principles that control the behavior 
of soil and rock and familiarizes the student 
with geotechnical analysis and design tech-
niques and with the incorporation of geology in 
planning of civil engineering projects. 

The teaching program offers comprehensive 
treatment of theoretical soil mechanics and 
soil properties, engineering geology and rock 
mechanics, exploration and instrumentation, 
earth dams and foundations, and advanced 
subjects In soil dynamics, reliability, and com-
puter-aided engineering. The major areas of 
research are: soft-ground cot 	uction, earth- 
quake engineering, undergrousd construction, 
stability of earth dams and natural slopes in 
soil and rock, behavior of soils under cyclic 
loading, pile foundations, applications of prob-
ability and decision theory, mining geotech-
nics, and in-situ testing — especially for 
offshore exploration. 

Structural Design and Analysis. A compre-
hensive treatment of the behavior of complex 
steel and concrete structures is the key ele-
ment of the structural design and analysis pro-
gram. Exposure to design procedures is 
provided by a get of laboratory subjects deal-
ing with important design issues for buildings, 
bridges, and offshore structures. Additional 
study areas include structural analysis, analyti-
cal mechanics, structural dynamics, numerical 
modeling, structural loads, offshore structural 
engineering, structural mechanics for nuclear 
power facilities, and structural reliability. 

A cooperative effort within the School offers a 
special opportunity to study structural mechan-
ics for nuclear power engineering. Students 
study:n(1 this and other aspects of mechanics 
and materials may take advantage of subject 
offerings in all departments of the School. 

The research program includes projects in the 
following areas: earthquake engineering, sta-
tistically based loading and serviceability crite-
ria for design, three-dimensional models for 
failure of concrete, computational strategies 
for complex concrete structures, and offshore 
structures 

Engineering Risk Assessment is important 
for civil engineering projects, since uncertain-
ties of site characterization, loading, and con-
struction materials are large. The academic 
program of the Division has been designed to 
provide in-depth exposure to probability the-
ory, statistics, modeling with random functions, 
and risk-based decision methods. Disciplinary 
subjects are complemented by application-
oriented subjects in structural reliability, un-
certainties in geotechnical engineering, and 
risks in construction. 

Computer-Aided Engineering is based upon 
the disciplinary areas of information process-
ing, computational methods, and artificial intel-
ligence. A series of specific subjects in theory, 
methodology, and practice are offered, and 
applications are integrated in a number of civil 
engineering subjects. 

Analytical Mechanics presents an in-depth 
treatment of the mechanics of solids and its 
extension to multiphase media. Students inter-
ested in engineering analysis can combine this 
program with additional geotechnical and 
structural mechanics subjects. 

The following laboratories are associated with 
the Division: 

The Geotechnical Engineering Research 
Laboratory conducts applied and fundamental 
research on the engineering properties of soil 
and rock, develops new methods of analysis, 
and measures and evaluates the field perfor-
rnance of structures during and after construc-
tion The primary objective is evaluating and 
improving methods for predicting the behavior 
of constructed facilities. 

The Struutures Laboratory is an educational 
facility for studying the behavior of structural 
elements and structural systems. The special 
laboratory equipment assists students in relat-
ing theoretical predictions to actual response 
and in visualizing the behavior of complex 
systems. Students also design and construct 
models of structural systems which are then 
tested for verification of the design. 

The Materials Laboratory is both an educa-
tional and a research facility. It helps students 
relate the mechanical properties of construc-
tion materials to their composition. Current re-
search includes mechanical behavior of 
concrete and asphaltic composites under var-
ious environmental conditions, and develop-
ment of new composite materials for 
construction. 

The REMERGENCE Laboratory is a joint ef-
fort of the Departments of Civil and Mechani-
cal Engineering in the Resource Extraction, 
Materials, Energy, Reservoir, Geotechnical, 
ENvironmental, and Construction Engineering 
areas. The laboratory provides testing facilities 
for experimentation on geologic and construc-
tion materials both for teaching and research. 

Transportation Systems Division 

The educational and research programs of the 
Transportation Systems Division are based on 
the philosophy that the analysis, design, and 
implementation of transportation improve-
ments result from combining: 1)lquantitative 
analysis of alternative solutions; 2)lan in-depth 
understanding of specific problem areas span-
ning freight, passenger, urban, intercity and in-
ternational transportation; and 3)1knowledge of 
the economic and institutional setting in which 
solutions are implemented. 

The academic programs of the Division reflect 
a multi-modal orientation, emphasizing basic 
methods of analysis and their applications to A 
range of problems. The approaches include a 
synthesis of economics, statistics, and mathe-
matical programming, as well as the tools of 
management and the social sciences. Subject 
offerings stress both the tecnnical analysis of 
transportation syatams arid the social and po-
litical factors which must be considered in 
transportation decisions, including subjects in 
various applications areas, 

The research in the Division also reflects a 
wide range of methodological and substantive 
interests. The current maicr research activities 
in which students are encouraged to partici-
pate include the following: railroad operations 
planning; travel demand analysis; network 
equilibration; microcomputer applications in 
transportation operations; analysis of the US 
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automobile industry; freight and urban passen-
ger transportation in developing countries; reg-
ulation in the common carrier industry; transit 
operations and planning; institutional and or-
ganizational issues in transportation; and the 
relationship between transportation and down-
town retail activity. 

The faculty, students, and staff of the Trans-
portation Systems Division actively participate 
in the MIT Center for Transportation Stud-
ies (CTS), which wordinates transportation 
research and educational activities at MIT. 
The interdepartmental degree of Master of 
Science In Transportation is offered in coop-
eration with the Center for Transportation 
Studies. Most Civil Engineering students 
studying transportation at the Master's level 
are enrolled in this interdepartmental program 
although the Master of Science in Civil Engi-
neering degree is still offered for those stu-
dents whose educational objectives are better 
served by that program. Requirements for the 
Master of Science in Transportation and a de-
tailed description of the Center are contained 
in Chapter V. 

Water Resources and Environmental 
Engineering Division — Ralph M. Parsons 
Laboratory 

The programs of graduate study and research 
include both departmental and interdisciplinary 
programs in the analyticai and managerial as-
pects of water resources. A joint degree pro-
gram exists between MIT and the Woods Hole 
Oceanographic Institution. 

The educational and research programs are 
broadly grouped in three areas: 

Hydrodynamics and Coastal Engineering. A 
wide selection of subjects is offered including 
theoretical and applied fluid mechanics, hydro-
dynamics of wave motion, beach erosion and 
coastal sediment problems, wave interaction in 
harbors and offshore structures, estuary and 
coastal circulation and water quality, energy 
extraction from waves and the ocean thermal 
gradient, economic development and environ-
mental impact assessment in the coastal 
zone. Related subjects in Oceanography and 
Ocean Engineerhg are offered by other de-
partments at MIT and at Woods Hole Oceano-
graphic Institution. 

Hydrology and Water Resource Systems. 
Emphasis is on both deterministic and sto-
chastic representations of hydrologic pro-
cesses in the surface and ground water 
regimes. Particular attention is given to the in-
tegration of hydrologic criteria and optimization 
methods for multi-objective urban and river 

basin development schames with environmen-
tal, economic, and public policy issues. Oppor-
tunities may exist for summer fieldwork in 
developing countries. Related subjects in 
probability and systems methodology are also 
offered. 

Water Quality Control, Aquatic Science, 
and Environmental Engineering. Major 
areas of activity, including possibilities for in-
terdisciplinary work, are: environmental fluid 
mechanics, aquatic chemistry and biology, lim-
nology, and the environmental impact of en-
ergy development and the fate of pollutants in 
various kinds of natural water bodies and 
groundwater. Emphasis is on the integration of 
hydrodynamic and hydrothermal transport and 
mixing processes with biogeochemical trans-
formation processes inciuding effects of heavy 
metals and hydrocarbons. 

Research includes waste heat management, 
harbor and coastal modeling, local and re-
gional water quality, resource and land use 
management and facility siting, microorgan-
ismipollutant interaction, phytoplarthlon growth 
dynamics, inorganic and organic chemistry of 
surface and groundwater, end wetland geo-
chemistry. 

The Ralph M. Parsons Laboratory, which 
houses the Division, is a major unit for re-
search in the water environment, containing 
more than 40,000 square feet of classrooms ;  
teaching and research laboratories, shops, 
computer facilities, and offices. Laboratory fa-
cilities exist for hydrodynamic studies involving 
wave motion, jet turbulence and diffusion by 
means of laser-Doppler instrumentation, flows 
with thermal arid density stratification, and 
flows in porous media. Research facilities are 
also available to study aquatic biological and 
chemical interactions. 

Center for Construction Research and 
Education 

The Center was established to provide closer 
ties with the construction industry, and reflects 
a inajor commitment by the Department to ad-
vances which can help the industry meet the 
opportunities and challenges for the next sev-
eral decades. 

The Center provides a specific focus within 
the Department for students, faculty, and in-
dustry personnel to interact and collaborate on 
a wide range of projects of particular interest 
to the construction industry. For the student 
preparing for a career in the construction in-
dustry, the Center offers advanced degree 
programs, internships and summer jobs, and 
industry-sponsored thesis research opportuni-
ties. 

The Center currently offers an integrated grad-
uate degree program in Construction Engi-
neering and Management. As construction 
probler become more complex, the industry 
must control, more reliably than ever, time, 
cost, and quality, cope with new technologies 
and means of production, and be concerned 
with increasingly complex human relations. 
There is increasing interdependence between 
the inception, feasibility, determination, design, 
and production phases of development, with a 
corresponding need for greater sophistication 
in planning, organization, and management. 

In addressing this need, the program in Con-
struction Engineering and Management en-
compasses the totality of activities from the 
initial needs analysis for a facility, through 
economic and technical feasibility studies, en-
vironmental and social impact analyses, de-
sign, construction, and operation. 

The research activities of the Center are 
highly collaborative and focus on: manage-
ment (at the industry, and project levels); re-
sources (labor, materials, equipment, and 
finance); and technology (innovation, produc-
tivity, adaptation, and transfer). Major research 
programs include: the role of construction in 
energy; technology and productivity; rebuilding 
America's infrastructure; management of su-
perprojects; computer applications in construc-
tion; construction and socio-economic 
development; and construction industry com-
petitiveness in the world market. 

The Center promotes and coordinates a num-
ber of liaison activities with the construction in-
dustry, which provides ways for industrial 
representatives to share their perspectives on 
the educational and research needs of indus-
try. 

Computational Facilities 

The Civil Engineering Microcomputer Labo-
ratory provides facilities for students and fac-
ulty to pursue intei ests in the application of 
microcomputers and microprocessor-based 
systems in civil engineering. 
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The Joint Computer Facility provides a wide 
range of sophisticated equipment and services 
in collaboration with several other Engineering 
departments, for use by students and faculty 
in the departments academic and research 
programs 

Interdisciplinary Programs 

In responding to the interdisciplinary character 
of many problems of interest, the Department 
of Civil Engineering has added faculty with 
training and professional experience in law, 
management, economics, political science, 
and sociology, as well as in mechanical and 
electrical engineering, ecology, chemistry, and 
geology. Accordingly, departmental research 
and subject offerings have been developed in 
many interdisciplinary areas of current and fu-
ture importance such as environmental engi-
neering, environmental management and 
control, public service systems, urban engi-
neering, engineering and public policy, project 
evaluation arid management 

Undergraduates and graduate students can 
build educational programs in these and other 
areas, and can select subjects from among 
the offerings of other departments of the Insti-
tute, such as Urban Studies and Planning, Ar-
chitecture, Management, Mathematics, 
Economics, Political Science, the life and 
earth sciences, and the other fields of engi-
neering. Each student's educational and re-
search program may be arranged to reflect his 
or her personal and professional goals, 
whether they are intensive or extensive in na-
ture 

Interdisciplinary programs at the graduate 
level are administered by interdepartmental 
committees. I hose of particular interest to stu-
dents from civil engineering are in environ-
mental engineering, transportation, materials, 
applied earth sciences, operations research, 
computers and information systems, ocean 
engineering, public sysierns, the social appli-
cations of technology, management of tech-
nolog,i, and mineral resources engineering 
and management. 

Master of Science In Technology and 
Policy 

Students interested in applying their civil engi-
neering background to problems of policy and 
socioeconomic assessment of technology may 
apply for the interdepartmental Master of Sci-
ence Program in Technology and Policy. This 
program combines subjects in advanced tech-
nology in the particular field of the student's 
choosing with subjects in economics, systems 
analysis, political science, and law. General 
requirements and application procedures are 
described in Chapter V of this catalogue. 

Master of Science In the Management of 
Technology 

Students who would like to apply their civil en-
gineering background and at least five years 
of technical work experience to issues in 
technical management may want to explore 
the Joint Program in the Management 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 de-
signed for scientists and engineers on a ca-
reer path requiring increasing managerial 
responsibilities for technical activities. Details 
of the program and application procedures are 
described in Chapter V. 

Joint MIT-WHOI Program 
Course I-W 

A joint program with the Woods Hole Oceano-
graphic Institution is intended for students 
whose primary career objective is oceano-
graphic engineering. Students divide their aca-
demic and research efforts between the 
campuses of the two institutions. While in resi-
dence at MIT, students enrolled in this course 
follow a program similar to that 01 other stu-
dents in this Department. The program is de-
scribed in more detail under the section at the 
end of this chapter on MIT s Joint Program in 
Oceanography and Oceanographic Engineer-
ing with the Womis hole OceanogN, chic Insti-
tution. 

Mining and Mineral Resources Research 
Institute 

The MMRRI coordinates academic and re-
search activities at MIT in the mineral re-
sources field. The MMRRI and its various 
academic and research opportunities are de-
scribed in Chapter V. 

Inquiries 

Detailed information about the academic poli-
cies and programs of the Department may be 
obtained by writing to the Academic Programs 
Office, Roo 	-281, MIT, Cambridge, Massa- 
chusetts 0211,,j, 	by calling (617) 253-7106. 
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Department of Electrical Engineering 
and Computer Science 

Joel Moses, Ph.D. 
Professor of Computer Science and 
Engineering 
Head of the Department 

Richard Brooks Adler, Sc.D. 
Professor of Electrical Engineering 
Associate Head of the Department for 
Electrical Science and Engineering 

Fernando José Corbett), Ph.D. 
Professor of Computer Science and 
Engineering 
Associate Head of the Department for 
Computer Science and Engineering 

Frederick Clair Hennie III, Sc.D. 
Professor of Computer Science and 
Engineering 
Executive Officer 

Leonard Abraham Gould, Sc.D. 
Professor of Electrical Engineering 
Undergraduate Officer 

Arthur Clarke Smith, Ph.D. 
Professor of Electrical Engineering 
Graduate Officer 
Chairman of the Faculty 

Professors 

David Adler, Ph.D 
Professor of Electrical Engineering 

Jonathan Allen, Sc.D. 
Professor of Electrical Engineering 
and Computer Science 
Director, Research Laboratory 
of Electronics 

Michael Athans, Ph.D. 
Professor of Systems Science and 
Engineering 

Arthur Bernard Baggeroer, Sc.D. 
Professor of Electrical Engineering 
and Ocean Engineering 
MIT Director, MIT 'WHO' Joint 
Program in Oceanography and 
Oceanographic Engineering 

Abraham Bars, Sc.D. 
Professor of Electrical Engineering 

Dimitri P. Bertsekas. Ph.D. 
Professor of Electrical Engineering 
(On leave, spring) 

Amar Gooal Bose, Sc D 
Professor of Electrical Engineering 

Harvey Kent Bowen, Ph.D 
Professor of Electrical Engineering 
and Ceramic Engineering 
Ford Professor of Engineering 
Director, Center for Materials 
Processing 

Louis Benjamin Daniel Braida, Ph.D. 
Harry Ellis Warren Professor of 
Electrical Engineering 
(On leave) 

James Donald Bruce, Sc.D. 
Professor of Electrical Engineering 
Director of Information Systems 

Jack BonneII Dennis, Sc.D. 
Professor of Computer Science and 
Engineering 

Michael Leonides Dertouzos, Ph.D. 
Professor of Computer Science and 
Electrical Engineering 
Director, Laboratory for Computer 
Science 

Alvin William Drake, Sc.D 
Professor of Systems Science 
and Engineering 

Mildred Spiewak Dresselhaus, Ph.D. 
Abby Rockefeller Mauze Professor 
of Electrical Engineering and Physics 

Harold Eugene Edgerton, Sc.D , 
D.Eng., LL.D 
Institute Professor, Emeritus 
Professor of Electrical 
Measurements, Emeritus 

Peter Elias, Ph.D. 
Edwin S. Webster Professor of 
Electrical Engineering 

David Jacob Epstein, Sc D. 
Professor of Electrical Engineering 

Shaoul Ezekiel, Sc.D. 
Professor of Electrical Engineering 
and Aeronautics and Astronautics 

Robert Mario Fano, Sc.D. 
Professor of Electrical Engineering 
and Computer Science, Emeritus 

Clifton G. Fonstad, Jr., Ph.D. 
Professor of Electrical Engineering 

Lawrence Samuel Frishkopf, Ph.D 
Professor of Electrical and 
Bioengineering 

Robert Gray Gallager, Sc.D 
Professor of Electrical Engineering 
Associate Director, Laboratory for 
Information and Decision Systems 

Harry Constantine Gatos, Ph D 
Professor of Molecular Engineering 
and Electronic Materials 

Alan Jay Grodzinsky, Ph.D 
Professor of Electrical and 
Bioengineering 

Hermann Anton Haus, Sc.D. 
Elihu Thomson Professor 
of Electrical Engineering 
(On leave) 

Berthold Klaus Horn, Ph.D. 
Professor of Computer Science and 
Engineering 

Erich Peter Ippen, Ph.D. 
Professor of Electrical Engineering 

Lan Jin, Ph.D. 
Professor of Computer Science and 
Engineering 
(Visiting) 

John Gabriel Kassakian, Sc.D. 
Professor of Electrical Engineering 

Robert Spayde Kennedy, Sc.D. 
Professor of Electrical Engineering 

Jin Au Kong, Ph.D. 
Professor of Electrical Engineering 

Richard Charles t arson, Ph.D. 
Professor of Eleclrical Engineering 
and Urban Stujies 
Co-Director, Operations 
Research Center 

Francis Fan Lee, Ph.D 
Profassor of Electrical Engineering 
and Computer Science 

Thomas H. Lee, Ph.D 
Professor of Electrical Engineering 
Phillip Sporn Professor of Energy 
Processing 
Director, Laboratory for 
Electromagnetic 
and Electronic Systems 
Associate Director, Energy Laboratory 

Jerome Ysrael Lettvin, M.D. 
Professor of Electrical and 
Bioengineering and Communications 
Physiology 

Joseph Carl Robnett Licklider, Ph.D. 
Professor of Electrical Engineering 

Barbara H. Liskov, Ph.D. 
Professor of Computer Science and 
Engineering 

Alan Louis McWhorter, Sc.D. 
Professor of Electrical Engineering 
Head of the Solid State Division, 
Lincoln Laboratory 

James Russell Melcher, Ph.D. 
Julius A. Stratton Professor 
of Electrical Engineering and Physics 
Director, High Voltage Laboratory 
Associate Director, Laboratory for 
Electromagnetic and Electronic 
Systems 

Albert Ronald Meyer, Ph.D 
Professor of Computer Science 
and Engineering 

Marvin Lee Minsky, Ph D 
Donner Professor of Science in 
the Department of Electrical 
Engineering and Computer Science 

Sanjoy Kumar Mitter. Ph.D 
Professor of Electrical Engineering 
Director, Laboratory for Information 
and Decision Systems 

Frederic Richard Morgenthaler, Ph.D 
Professor of Electrical Engineering 

Walter E. Morrow, Jr., S.M 
Professor of Electrical Engineering 
Director, Lincoln Laboratory 

Alan Victor Oppenheim, Sc.D 
Professor of Electrical Engineering 

Ronald Richard Parker, Ph.D 
Professor of Electrical Engineering 
Associate Director, Plasma Fusion 
Center 

William Tower Peake, Sc D 
Professor of Electrical and 
Bioengineering 

Paul Livingstone Penfield, Jr., Sc.D. 
Professor of Electrical Engineering 

George Woodman Pratt, Jr , Ph D 
Professor of Electrical Engineering 

John Francis Reintjes, M.E E 
Professor of Electrical Engineering. 
Emeritus 

Ronald Linn Rivest. Ph.D 
Professor of Computer Science 
and Engineering 
Associate Director, Laboratory for 
Computer Science 

James Kerr Roberge, Sc.D 
Professor of Electrical Engineering 

Jack Philip Ruina, D E.E 
Professor of Electrical Engineering 
Secretary of the Faculty 

Jerome Howard Seltzer. Sc D 
Professor of Computer Science 
and Engineering 

William Francis Schreiber. Ph.D 
Professor of Electrical Engineering 
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Professor of Electrical Engineering 
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Professor of Electrical Engineering 

Stephen David Sentuna, Ph D 
Professor of Electrical Engineering 

William McConway Siebert, Sc.D. 
Ford Professor of Engineering 
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Henry I. Smith, Ph.D. Arvind, Ph D George C. Verghese, Ph.D. Silvio MicaII, Ph.D. 
Professor of Electrical Engineering Associate Professor of Computer Associate Professor of Electrical Assistant Professor of Computer 

Science and Engineering Engineering Science and Engineering 
Louis Dijour Smullin, S.M. (On leave, spring) 
Dugald Caleb Jackson Professor Randall Davis, Ph D Bruce Ronald Musicus, Ph.D. 
of Electrical Engineering Associate Professor of Computer Stephen Ashley Ward, Ph.D. Class of 1956 Career Development 

Science and Engineering Associate Professor of Computer Assistant Professor of Electrical 
David Hudson Staelin, Sc.D. Science and Engineering Engineering 
Professor of Electrical Engineering John V. Guttag, Ph.D. 

Associate Professor of Computer Cardinal Warde, Ph.D. Terry Philip Orlando, Ph D. 
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Clarence Joseph LeBel Professor Engineering Engineering 
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Pierre Amedee Numblet, Ph D. Engineering 
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Professor of Electrical Engineering, 
Emeritus 

Associate Professor of Electrical 
Engineering 

Charles G. Sodini, Ph.D. 
Assistant Professor of Electrical 

Assistant Professors Engineering 
Thomas Fischer Weiss, Ph.D. Charle,  E Leiserson, Ph D 
Professor of Electrical and Associate Professor of Computer Robert Cregar Berwick, Ph.D. Christopher Jay Terman, Ph.D. 
Bioengineering So( .ce and Engineering Assistant Professor of Computer Assistant Professor of Computer 

Science and Engineering Science and Engineering 
Joseph Weizenbaum, S.M. Bernard Christophe Levy, Ph D. 
Professor of Computer Science Associate Professor of Electrical David John Edell, Ph.D. William E 	Weihl, Ph.D. 
and Engineering Engineering Assistant Professor of Electrical 
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Assistant Professor of Computer 
Science and Engineering 

David Calvin White, Ph.D Jae Soo Lim, Ph.D 
Ford Professor of Engineering Associate Professor of Electrical David K. Gifford, Ph D. Richard Eliot Zipper, Ph.D 
Director, Energy Laboratory Engineering Assistant Professor of Computer Assistant Professor of Computer 

Science and Engineering Science and Engineering 
Jerome Bert Wiesner, Ph.D. Tomes Lozano-Perez, Ph.D. 
Institute Professor Associate Professor of Computer Lance A Glasser, Ph.D. Victor Waito Zue, Sc.D. 
President, Emeritus Science and Engineering Assistant Professor of Electrical Assistant Professor of Electrical 

Engineering Engineering 
Alan Steven Willsky, Ph.D. Nancy Ann Lynch, Ph D. 
Professor of Electrical Engineering Ellen Swallow Richards Associate Shafrira Goldwasser, Ph.D. 

Professor of Computer Science Assistant Professor of Computer Adjunct Profenors 
Gerald Loomis Wilson, Sc.D. and Engineering Science and Engineering 
Vannevar Bush Professor Edward Fredkin 
Professor of Electrical and Roger Greenwood Mark, M.D., Robert Hunter Halstead, Jr., Ph.D. Adjunct Professor of Computer 
Mechanical Engineering Ph.D. Assistant Professor of Computer Science and Engineering 
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Electrical Engineering in Medicine H. Austin Spang, Ill, D.Eng. 
Patrick Henry Winston, Ph.D. Paris C. Kanellakis, Ph.D. Adjunct Professor of Electrical 
Professor of Computer Science and 
Engineering 

Jose Manuel Fonseca de Moura, 
Sc.D. 
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Engineering 
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(Visiting) Thomas Frederic Knight, Jr., Ph.D Engineering 
Henry Joseph Zimmermann, S M. Assistant Professor of Computer 
Professor of Electrical Engineering, 
Emeritus 

Leo Rafael Reif, Ph D. 
Associate Professor of Electrical 

Science and Engineering Maurice V. Wilkes, Ph.D. 
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Engineering Jeffrey Hastings Lang. Ph.D. Science and Engineering 
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Associate Professors Jeffrey Howard Shapiro, Ph.D Assistant Professor of Electrical 
Associate Professor of Electrical Engineering Senior Lecturers 

Harold Abelson, Ph.D. Engineering 
Associate Professor of Computer Hae-Seung Lee, Ph.D. Robert Mario Fano, Sc.D 
Science and Engineering Peter Szolovits, Ph.D. Assistant Professor of Electrical John Francis Reintjes, M.E.E. 

Associate Professor of Computer Engineering John George Trump, Sc.D. 
Dimitri A. Antoniadis, Ph.D. Science and Engineering Henry Joseph Zimmermann, S.M. 
Associate Professor of Electrical Raphael Carl Lee, M D.. Sc.D 
Engineering Donald Eugene Troxel, Ph.D Assistant Professor of Electrical 

Associate Professor of Electrical Engineering 
Engineering 
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Hod E. Shrobe, Ph.D. 
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Da 1 D. Clark, Ph.D. 
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Dennis H. Klatt, Ph.D. 
Robert Harmon Rediker, Ph.D. 
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Arthur Linz, Ph.D. 
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A.N.M. Minium Choudhury, Ph D. 
John J. Guinan, Ph.D. 
Paul Macasi, A.E.E. 

Visiting Scientists 

Joan L. Bromberg, Ph.D. 
Hiroshi Menjo, M.S. 
Kazuo Nishimura, Ph.D. 
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George Edward Costey, B.E.E 
Mark H. Douma, S.M. 
Kenneth J. Germeshausen, S.B. 
Theodore C. M. Lo, M.D. 
Vernon E. MacRoberts 
Peter W. Mul, S.B. 
Robert Poss, M.D. 
Ferdinand A. Salzman, M.D. 
Robert S. Wenstmp, Jr., Ph.D. 
William B. Westphal, S.B. 

Postdoctoral Associates 

Zeev Feit, Ph.D. 
Sudhir K. Madan, Ph.D. 
Prabha Kimbhare Tedrow, Ph.D 

Professors Emeriti 

Gordon Stanley Brown, Sc.D., 
Ding., Tekn.D. 
Institute Profeseor, Emeritus 
Professor of Electrical Engineering, 
Emeritus 

Robert Mario Fano, Sc.D 
Professor al Electrical Engineering 
and Computer Science, Emeritus 

Richard Henry Frazier, S.M 
Professor of Electromechanics. 
Emeritus 

Truman Stretcher Gray, Sc.D 
Professor of Engineering 
Electronics, Emeritus 

Charles Kingsley, Jr., S.M 
Associate Professor of Electrical 
Engineering, Emeritus 

Robert Louis Kyhl, Ph.D 
Professor of Electrical Engineering, 
Emeritus 

Yuk-Wing Lee, Sc.D 
Professor of Electrical Engineering. 
Emeritus 

Parry Moon, S.M 
Associate Professor of Electrical 
Engineering, Emeritus 

John Francis Reintjes, M.E.E 
Professor of Electrical 
Engineering, Emeritus 

Walter Alter Rosenblith, Ing, Had 
Institute Professor, Emeritus 
Provost, Emeritus 
Professor of Communications 
Biophysics, Emeritus 

Claude Elwood Shannon, Ph.D 
Donner Professor of Sconce and 
Professor of Electrical Engineering 
and Mathematics, Emeritus 

John George Trump, Sc.D 
Professor of Electrical Engineering, 
Emeritus 

Arthur Robert Von Hippel, Ph D 
Institute Professor, Emeritus 
Professor of Electrophysics 
Emeritus 

Karl Leland Wildes, S.M. 
Professor of Electrical Engineering 
Emeritus 

Admadetretive Assistants 

Cheryl Ann Butters 
Paul Jerome McQuillan, B.S. 
Marilyn Andrea PISMO 
Manuel L. Silva, A.E.E. 
Horace McNutt Smith, Jr., B.A. 

Wilbur Bayley Davenport, Jr. Sc.0 
Professor of Communications Science 
and Engineering, Emeritus 

Murray Eden, Ph.D. 
Professor of Electrical Engineering, 
Emeritus 

Harold Eugene Edgerton, Sc.D, 
D.Eng., LL 0 .  
Institute Professor, Emeritus 
Professor of Eiectncal 
Measurements, Emeritus 

John McReynolds Wozencraft, Ph .0 
Professor of Electrical Engineering 
Emeritus 

Henry Joseph Zimmermarri, S M 
Professor of Electrical triyinuerinc; 
Emeritus 
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Department of Electrical Engineering 
and Computer Science 

(Course 6) 

Undergraduate Study 

Many of the products and services in modern 
society are based upon the work of electrical 
engineers and computer scientists. 

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 sci-
ences, as well as in most areas of engineer-
ing. Electrical machines and electronic circuits 
control a multitude of systems that deeply af-
fect our lives in many ways. The large quan-
tities of electric power that serve society are 
provided by electric motors and generators 
and are controlled and distributed by complex 
transmission and switching networks. 

The tremendous reduction over the last dec-
ade 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 sci-
ence has made possible the development of 
new software systems of increased power, so-
phistication, and flexibility. 

Modern electrohic 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 _rids 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 elec-
trical engineers and computer scientists have 
developed for the devices and systems with 
which they must deal. These models are 
based upon 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, including both man-made and bio-
logical systems. Accordingly, the focus of the 
undergraduate curricula, and many of the sub-
jects offered for graduate students, is on the 
fundamental principles and models of the 
electrical and computer sciences. Elective 
subjects, laboratory subjects, and thesis re-
search complement this preparation by intro-
ducing more specialized techniques of 
analysis, design, and experimentation in a va-
riety of fields. 

The Department's undergraduate programs 
provide the intellectual tools and skills needed 
for professional work and form the basis for 
continuing study and learning at is charac-
teristic of engineering leaders. The heart of 
the undergraduate programs is a Common 
Core of subjects (6.001, 6.002, 6.003, and 
6.004, each including a laboratory component) 
which introduces all undergraduate majors in 
the Department to the principles of organizing 
computer software and hardware, as well as 
to the fundamentals of electrical circuits and 
linear systems. It, as well as many of the re-
quired subjects in the separate programs de-
scribed below, emphasizes mathematical and 
physical principles along with the techniques 
used in their application to real problems. Be-
yond the required subjects, students may elect 
additional classroom or laboratory subjects of 
a more specialized nature. Each student's pro-
gram is developed through personal discus-
sion with, and guidance from, his or her 
faculty advisor. 

The Department offers two undergraduate pro-
grams. Program 1, Electrical Science and En-
gineering: and Program 3, Computer Science 
and Engineering. Versions of these two pro-
grams combining study with industrial engi-
neering practice are available under the 
designation VI-A. Both programs are ac-
credited by the Accreditation Board for Engi-
neering and Technology. 

The curriculum requirements listed for the De-
par tment programs are not rigid. Some varia-
tions are routinely permitted, while others are 
considered on an individual basis. Approval of 
requests for substantial changes may be 
granted to well-prepared students whose pro-
posed programs are comparable to the listed 
curricula in breadth, depth, and integrated ap-
proach to a well-defined educational objective. 
Changes affecting the Common Core portion 
of the curricula, however, are rarely approved. 

The major part of each curriculum consists of 
classroom subjects presented in lecture-recita-
tion format. These subjects provide an orga-
nized introduction to the principles and 
methods of electrical engineering and com-
puter science — an introduction that is rein-
forced by regularly assigned homework 
exercises and, in many cases, elementary lab-
oratory or design problems. In addition to 
these classroom subjects, there are two other 
important components of each program: labo-
ratory-project subjects and undergraduate 
thesis. 

Laboratory-project subjects expose the student 
to the design of experiments, equipment, or 
computer programs: the problems of imple-
mentation; and the evaluation of results. Be- 

cause of the importance of this experience, 
students are expected to complete one De-
partmental Laboratory subject in addition to 
the General Institute Laboratory Requirement 

The undergraduate thesis is the one part of 
the curriculum in which the student bears the 
primary responsibility for success. He or she 
must take the initiative in planning and execut-
ing the work and must present the results both 
orally and in a formal written report. There are 
deadlines for the completion of these tasks 
and students must organize their efforts ac-
cordingly. Students are encouraged to think 
about thesis projects early, since preliminary 
work may begin even in the junior year. 

The Departmental programs allow students to 
choose a number of unrestricted electives, 
some of which they are encouraged to select 
from the areas of science and public policy, 
engineering management, inventions, entre-
preneurship, finance, or managerial econom-
ics. Other elective choices might, for example, 
lead to a "minor" in Program 1 or Program 3, 
or to gaining more experience with design 
activities. 

All undergraduates are encouraged to acquire 
industrial experience during their program at 
MIT. Many aspects of engineering education 
can be more effectively pursued on the job 
than in the classroom, especially when stu-
dents see that the knowledge they have 
gained at MIT does in fact help to solve real 
and important engineering problems. This ex-
perience may be acquired either through par-
ticipation in the VI-A Program or through 
appropriate summer jobs. 

• 
Additional information about the Department's 
undergraduate programs may be obtained 
from Professor L. A. Gould, Electrical Engi-
neering and Computer Science Undergraduate 
Office, Room 38-476, MIT, Cambridge, Mas-
sachusetts 02139, (617) 253-7329. 

Bachelor of Science in Electrical 
Engineering 
Course V 
Program 1: Electrical Science and 
Engineering 

Program 1 prepares students for electrical en-
gineering careers in industry, research, or the 
academic world. Through a proper selection of 
elective subjects students may get a good 
foundation for an industrial career in one of 
the specialized branches of electrical engi-
neering or prepare thamselves for graduate 
study leading to an academic or research 
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career in engineering or such related fields as 
physics, mathematics, management, or some 
of the social sciences. Program 1 requires at 
least one term of mathematics, including dif-
ferential equations, and one term of quantum 
physics or thermodynamics, beyond the Gen-
eral Institute Requirements. This background 
supports and complements the Common Core 
and the required subjects in electronics, elec-
tromagnetic fields, and electrodynamics. Addi-
tional restricted electives allow the student to 
choose from the fields of statistical physics, 
probability, or advanced mathematics. 

The Bioelectrical Engineering Option is a 
variant of Program 1 that prepares students 
for a variety of careers in biomedical engineer-
ing and medicine. The required subjects in this 
Option are the same as those in the normal 
Program 1 curriculum, with the addition of 
three subjects in quantitative physiology: 
6.021J Cells and Tissues, 6.022J Organ 
Transport Systems, and 6.023J Sensory and 
Motor Systems. The restricted elective re-
quirement is satisfied by a single choice from 
among the subjects 6.041, 18.313, and 
18.440. Other modifications may be appropri-
ate for students who have specialized career 
objectives. 

Most students in the Bioelectrical Engineering 
Option will wish to include several chemistry 
and biology st ;ects in their programs. Note 
that, althougt. 	Ii Principles of Chemical Sci- 
ence, 5.60 Chemical Thermodynamics, and 
7.01 General Biology are not specifically re-
quired in the Departmental Program, these 
subjects are prerequisites for many advanced 
chemistry and biology subjects. Only students 
with a good high school preparation in chem-
istry and biology should elect not to take 5.11 
and 7.01. Those who may be interested in ap-
plying for admission to medical school proba-
bly will want to elect additional chemistry and 
biology subjects, such as 5.310 Laboratory 
Chemistry, 5.12 Organic Chemistry I, and 
7.011 Introduction to Experimental Biology or 
20.002 Laboratory in Applied Biology. Further 
details about the Bioelectrical Engineering Op-
tion may be obtained from the Department. 

Bachelor of Science In Electrical 
Engineering 
Course Vi 
Program 1: Electrical Science and 
Engineering 

General Institute Requirements 	 Total Units 

Science Requirement 
	 so 

Humanities. Arts. and Social Sciences Requirement 
	

72 

The Science Distribution Requirement 
can be satisfied by 6.002, 18.03, 
and either 240, 5.60.1  or 8 211 in 
the Departmental Program 

Laboratory Requirement 
	

12 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites if any (corequosites in italics) 

Required Sul:Oct.: 	 120 

6.001 	Structure and Interpretation of Computer 
Programs. 15 

6.002 	Circuits and Electronics, 15, 8.02, 18.03' 

6.003 	Signals and Systems, 15; 6.002, 18.03' 

6.004 	Computation Structures2. 15:6.001, 6.002 

6.012 	Electronic Devices and Circuits, 12; 6.002, 8.02' 

6.013 	Electromagnetic Fields and Energy, 12:6.002, 
8.02' 

6.014 	Electrodynamics. 12; 6.013 

18.03 	Differential Equations. 12; 18.02 

6.ThU 	Thesis. 12 

Restricted Electives: 	 48 

One of the following three subjects: 
2.40 	Thermodynamics. 12; 8.02. 18.03 
5.60 	Chemical Thermodynamics. 12; 18.02 
8 211 	Introduction to Quantum Physics, 12; 18.03. 802 

2 One subject from each of two of the following three groups 

Group A. Statistical Physics 
6.018 	Statistical Mechanics and Thermodynamics, 12. 

8 02 

Group B. Probability Theory 
6 041 	Probabilistic Syctems Analysis. 12, 18.02 

18.313 	Probability, 12 18 02 

18.440 	Probability and Random Variables, 12, 18.02 

Group C. Advanced Mathematics 
18.04 	Complex Variables with Applications. 12; 18.03 

18 063 	Introduction to Algebraic Systems. 12. 18.02 

18.100 	Analysis I, 12: 18 03' 

18.06 	Linear Algebra, 12: 18.02 

3. One 12-unit subject selected from the 
Undergraduate Laboratory Subjects 6.1(10 • 
6 182, described in Chapter VII on addition to 
the General Institute Laboratory 
Requirement) 

Bachelor ot Science In Computer Science 
and Engineering 
Course VI 
Program 3: Computer Science and 
Engineering 

Program 3 provides a broad background for 
careers in computer systems (including both 
hardware and software aspects) or in sophisti-
cated applications of computers to technical 
and organizational problems. It also provides a 
solid preparation for graduate study leading to 
academic or research careers in computer sci-
ence and related disciplines. This program in-
cludes the Common Core, described earlier, 
plus required subjects in artificial intelligence, 
software engineering, linear and modem alge-
bra, and theory of computation. Restricted 
electives allow the student to choose addi-
tional subjects in computer systems or lan-
guage implementation, algorithms, or robotics. 

Although Program 3 is designed for students 
whose primary professional interest is in com-
puter science and related fields, it also pro-
vides the background needed to apply 
computers in other areas. However, students 
whose primary professional interest is in the 
use of computers within a particular discipline 
may be well advised to undertake their major 
studies in that discipline with an appropriate 
selection of elective subjects in computer 
science. 

Unrestricted Electives 54 

   

   

• Complete prerequisites are listed in the subject description. 

5.60 cannot be used to satisfy both the Science Distnbution 
Requirement and the Chemistry Biology portion of the Science 
Requirement 
2 
Students who took 6.032 may use it to satisfy the 6.004 
requirement, in which case the total number of units requIred 
for the S B. degree will be 363 

Total Units Required tor the S.B. Degree 366 
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Bachelor of Science In Computer 
Science and Engineering 
Course VI 
Program 3: Computer Science and 
Engineering 

General Institute Requirements 	 Total Units 

Science Requirement 
	 so 

Humanities, Ads, and Social Sciences Requirement 
	

72 

The Science Distribution Requirement 
can be satisfied by 6 034 or 6.002. 
1806. and 18.063 in the Departmental 
Program. 

Laboratory Requirement 
	

12 

Departmental Program 

Subject names below are followed by credit units, 
and by orereouisites if any (corequisites in italics) 

Required Subjects: 
	

132 

6.001 	Structure and Interpretation of Computer 
Programs, 15 

6.002 	Circuits and Electronics, 15, 8.02, 18.06' 

6.003 	Signals and Systems, 15; 6.002. 18.06' 

6.004 	Computation Structures', 15; 6.001, 6.002 

6.034 	Artificial Intelligence, 12; 6.001 

6.045,1 	Automata. Computability, and Complexity, 12; 
18 063' 

6.170 	Laboratory in Software Engineering, 12; 6.001 

18.063 	Introduction to Algebraic Systems, 12; 18.02 

18.06 	Linear Algebra. 12, 18 02 

6,ThU 	Thesis, 12 

Restricted Electives: 	 24 

1. One of Me following two subjects' 
6.033 	Computer System Engineering, 12; 6.032 
6.035 	Computer Language Engineering, 12; 6.032,6170 

2. One of the following four subjects: 
6.036 	Problem-Solving Paradigms, 12; 6.034 
6.046 	Introduction to Algorithms, 12: 6.001, 18.063 
6 801 	Machine Vision, 12,6003 
6.802 	Robot Manipulation, 12; 6.001, 8.01, 18.02 

Unrestricted Electives 	 60 

Total Units Required for the 5.8. Degree 	 360 

' Complete prerequisites are listed in the subject description 

Students who took 6,032 may use it to satisfy the 6.004 
requirement. in which case the number of unrestricted elective 
units will be 63 

VI-A Program 

The VI-A Program combines industrial and re-
search experience with academic work 
through a series of organized assignments at 
affiliated companies interwoven with the regu-
lar course of study at MIT. Although students 
may stop at the Bachelor's degree, the Pro-
gram encourages simultaneous completion of 
the Bachelor's and Master's degrees by the 
end of the fifth year with only the Master's the-
sis required for the two degrees. The work of 
the final two VI-A Company Assignments nor-
mally serves as the basis for this thesis. Since 
the VI-A Program maintains a continuing liai-
son between the participating companies and 
the faculty of the Department, students receive 
assignments of progressive responsibility and 
sophistication that are usually more profes-
sionally rewarding than typical summer jobs. 
While on Company Assignment, students are 
bona fide employees of the participating com-
pany and receive pay as well as academic 
credit for their work. 

Second-year students who are registered and 
in good standing in any of the regular pro-
grams of Course VI may apply for admission 
to the VI-A Program during the annual selec-
tion period in February. The Department can-
not guarantee the acceptance of a student into 
the Program, however, since openings are 
limited and the participating companies make 
the final selections. 

Students in the VI-A Program usually com-
plete the Bachelor's requirements in the nor-
mal four years, including a minimum of two, 
but occasionally three, Company Assignments. 
Academic credit is earned, while on Assign-
ment, by registering for 6.921 Industrial Prac-
tice and, when appropriate, 6.922. Sometimes 
additional academic credit may be earned 
while at the company by taking subjects after 
hours at nearby colleges and obtaining trans-
fer credit at MIT. VI-A students stopping at the 
S.B. degree may substitute work done as part 
of Industrial Practice for the Bachelor's thesis, 
provided the work is approved by a faculty 
member and includes both a written report in 
thesis format and an oral report at MIT or at 
the company. 

Students who wish to receive both a Master's 
and a Bachelor's degree in the VI-A Program 
must apply for admission to the MIT Graduate 
School after the junior year. Students admitted 
to the combined SB. SM. program are nor-
mally expected to complete four Assignments 
with their cooperating company. 

The companies and laboratories participating 
in the VI-A Program provide a wide spectrum 
of assignments in the various fields of electri-
cal engineering and computer science, as well 
as an exposure to the kinds of activities In 
which engineers are currently engaged. In all 
cases, VI-A students must remain with the 
company with which they start the Program. At 
the conclusion of the Program, students are 
not obliged to accept employment with their 
company, nor in  the company obliged to offer 
such employment. 

Additional information about the VI-A Program 
can be obtained from the Director, John A. 
Tucker, VI-A Office, Room 38-473, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-4644. 

Engineering Internship Program 

Sophomore students in good standing in the 
Department may apply for admission to the 
schoolwide Engineering Internship Program. A 
general description of this program is provided 
in the School of Engineering section of this 
chapter. Like the Department's VI-A Program, 
the Internship Program provides a way to 
combine industrial experience with the Course 
VI academic program. 

Electrical Engineering and Computer Science 
students who are accepted for the Engineering 
Internship Program register for the usual pro-
gram of study in either Program 1 or Program 
3. They receive academic credit for their two 
undergraduate work assignments by register-
ing for 6.925. 

Participants in the Program are encouraged to 
apply for admission to graduate school. If they 
are accepted to and enter graduate school, 
they complete their work experience with a 
seven-month assignment at their internship 
company. They receive graduate academic 
credit for this assignment by registering for 
6.955. In many cases they also satisfy thesis 
requirements for both the S.B. and the S.M. 
during the graduate work assignment. 

Additional information about the Engineering 
Internship Program as it applies to Electrical 
Engineering and Computer Science students 
can be obtained from Professor James K. 
Roberge, Room 38-494, MIT, Cambridge, 
Massachusetts 02139, (617) 253-5994. 
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Graduate Study 

The program of graduate education in the De-
partment of Electrical Engineering and Com-
puter Science has three aspects. First, a 
variety of classroom subjects in physics, math-
ematics, and fundamental fields of electrical 
engineering and computer science is offered 
to pirmit students to develop strong theoreti-
cal 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 
which may be useful in attacking them. Third, 
each candidate for any advanced degree con-
ducts research under the direct supervision of 
a member of the facuiTy and reports the re-
sults in a thesis. 

Three advanced degree programs are offered. 
A well-prepared student enrolled in the Master 
of Science degree program normally requires 
one calendar year plus a term to complete for-
mal studies and the required thesis research. 
With an additional year of study a student who 
does superior thesis research can receive the 
degrees of Electrical Engineer and Master of 
Science concurrently. The completion of the 
doctoral program usually takes five years be-
yond the Bachelor's degree. The Department, 
with rare exception, requires a doctoral candi-
date to have completed a Master of Science 
degree at MIT or elsewhere. 

There are no fixed programs of study for these 
degrees. Each student plans a program in 
consultation with a Graduate Counselor, a 
member of the faculty whose professional field 
is related to the student's interest. As the pro-
gram moves toward thesis research, it usually 
centers in one of a number of areas, each 
characterized by an active research ogram. 
Areas of specialization in the Departn 'cot 
which have active research programs and re-
lated graduate subjects include: systems, 
communication and control; computer science; 
artiiicial intelligence; electronics, computers 
and systems; electromagnetics and dynamics; 
energy conversion devices and systems; ma-
terials and devices; VLSI system design and 
technology; communication and probabilistic 
systems; operations research; optics and 
quantum electronics; bioelectrical engineering; 
high-vottage radiation engineering; strobo-
scopic photography and underwater sound. 

In addition to graduate subjects in electrical 
engineering and computer science, many stu-
dents find it profitable to study subjects in 

other departments such as Biology, Econom-
ics, Linguistics and Philosophy, Management, 
Mathematics, Physics, and Psychology. 

The informal seminar is an important mecha-
nism for bringing together members of the var-
ious 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 about the various research activities in 
the Department. 

Research activities in electrical engineering 
and computer science are carried on by stu-
dents and faculty in laboratories of extraordi-
nary range and strength, including the 
Laboratory for Information and Decision Sys-
tems, the Research Laboratory of Electronics, 
the Laboratory for Computer Science, the Arti-
ficial Intelligence Laboratory, the Center for 
Materials Science and Engineering, the Labo-
ratory for Electromagnetic and Electronic Sys. 
terns, the Energy Laboratory, the Center for 
Space Research, Lincoln Laboratory, the High 
Voltage Research Laboratory, the Francis Bit-
ter National Magnet Laboratory, the Opera-
tions Research Center, and the Stroboscopic 
Light and Pulsed Sonar Laboratory. Full de-
scriptions of many of these laboratories, in-
cluding a list of current projects, may be found 
in Chapter V of this catalogue. 

Requirements for Graduate Study 

Because the undergraduate backgrounds of 
applicants to the Department are varied (elec-
trical engineering, computer science, physics, 
mathematics, biomedical engineering, for ex-
ample), no specific admissions requirements 
are listed. The backgrounds of all applicants 
are studied carefully to assure that they meet 
the principal prerequisites necessary for their 
graduate programs. Applicants with unusual 
academic backgrounds are encouraged to 
communicate directly with faculty members in 
their proposed area of study for advice. In any 
case, superior achievement in undergraduate 
sciences is considered 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 of 
this catalogue. The Department requires that 
the program include at least four formal gradu-
ate-level classroom or laboratory subjects 
(listed as "A" subjects in this catalogue). Stu-
dents working full time for the Master of Sci-
ence 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 more of the theoretical or experimental as-
pects of electrical engineering or computer 
science. A thesis is required. 

Master's Degree Program for Students in 
industry 

A course of study leading to the degree of 
Master of Science in Electrical Engineering 
and Computer Science may be pursued by 
well-qualifed students while employed by ap-
proved firms in the Greater Boston area. Much 
of the work is done on a part-time basis and 
the thesis project is done at the student's 
place of employment with the help and super-
vision of both MIT faculty and a company su-
pervisor. This program requires one term as a 
full-time student. The academic course re-
quirements to earn the Master's degree in this 
program are the same as those for a regularly 
enrolled full-time graduate student. Enrollment 
is limited. 

Electrical Engineer 

Able students who desire more extensive 
training than is possible within the Master of 
Science program are encouraged to study for 
the degree of Electrical Engineer. This degree 
may be awarded for work in either Electrical 
Engineering or Computer Science. The course 
of studies for this degree is elective, and a 
thesis is required. The program ordinarily re-
quires at least four terms of graduate study 
beyond the Bachelor of Science level. The 
general requirements for the Engineer's de-
gree are given in the graduate education 
chapter. The Department also requires that 
the program include at least eight approved 
graduate "A" subjects. 

Doctor of Philosophy and Doctor of 
Science 

The general requirements for the degree of 
Doctor of Philosophy or Doctor of Science are 
given in the graduate education chapter. Only 
students who have shown promise of perform-
ing truly creative work are encouraged to 
study for the doctoral degree. Doctoral candi-
dates are expected to perform thesis work 
which is a significant contribution to knowl-
edge and to participate in the educational pro-
gram of the Department. Students beginning 
graduate work in the Department are required 
to qualify first for the Master of Science or the 
Electrical Engineer degree: the quality of the 
thesis submitted for these degrees is a major 
component in the decision to qualify a student 
for the doctoral program. Students who have 
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completed a Master's degree elsewhere are 
required to submit evidence of research ac-
complishment before being qualified for the 
doctoral program. 

All regular graduate students who intend to 
enter a doctoral program are required to com-
plete a written examination early in their grad-
uate study. For students not specializing in 
computer science, the examination occurs in 
January of their first year of graduate study 
and is designed to explore students under-
graduate preparation for graduate study. For 
students specializing in computer science, the 
examination occurs in January of their second 
year of graduate study and is designed to 
evaluate student preparation in those areas of 
computer science which the faculty believe to 
be fundamental to graduate study in this field 
at MIT. 

The General Examination consists of the writ-
ten examination described above and two oral 
examinations. One oral examination is nor-
mally taken in the third term of graduate study 
and the other in the fifth term. When the doc-
toral thesis research is completed, a thesis ex-
amination is held. A Minor Program is required 
by the Department and must have departmen-
tal approval. 

Joint MIT-WHO! Program 
Course VI-W 

A joint program with the Woods Hole Oceano-
graphic Institution is intended for students 
whose primary career objective is oceano-
graphic engineering. Students divide their aca-
demic 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 Pro-
gram in Oceanography and Oceanographic 
Engineering with the Woods Hole Oceano-
graphic Institution. 

Other Degree Programs 

Graduate students enrolled in the Department 
participate in several of the interdepartmental 
degree programs described in detail in Chap-
ter V. Among those programs are: Biomedical 
Engineering, Management of Technology, 
Operations Research, and Technology and 
Policy 

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 Fel-
lowship which the student brings with him or 
her to MIT, by a fellowship or traineeship 
awarded by MIT, or by a graduate assistant-
ship. Assistantships require participation in re-
search 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 terms of their appointments, and 
may receive additional academic credit for 
their participation in the teaching or research 
program. Many assistants spend two years in 
a program leading to the simultaneo;is award 
of the degrees of Master of Science and 
Electrical Engineer; the Department 
encourages assistants to pursue such pro-
grams. A brochure on Research and Graduate 
Study in Electrical Engineering and Computer 
Science at MIT describing research and 
teaching opportunities in detail, may be ob-
tained from the Department. 

Inquiries 

Additional information concerning graduate ac-
ademic and research programs, admissions, 
financial aid, assistantships, etc., may be ob-
tained from Horace M. Smith, Jr., Room 38-
444, MIT, Cambridge, Massachusetts 02139, 
(617) 253-4605 
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Department of Materials Science 
and Engineering 

Merton Corson Flemings, Sc D. Heather NCR Lechtrnan, M A David Kaye Roylance, Ph D Administrative Officer 
Toyota Professor of Materials Professor of Archaeology Associate Professor of Materials 
Processing and Ancient Technology Engineering .Joseph Mini Dhosi S M 
Head of the Department Director. Center for Materials 

Research in Archaeology Donald Robert Sadoway, Ph D 
and Ethnology Associate Professor of Materials Administrative Assistants 

Professors Engineering 
Koichi Masubuchi. D Eng Patricia Ellen Gavagan 

Benjamin Lewis Averbach, Sc Professor of Materials Science Harry Louis Tuner, D Eng Sc Marguerite A Meyer, B A 
Professor of Materials Science and Ocean Engineering Associate Professor of Ceramics 

and Electronic Materials 
Michael O'Connell, B A 
I 	Carol Willwerth 

Robert Weierter Balluffi. Sc D Frederick Jerome McGarry, S M 
Professor of Physical Professor of Polymer Engineering Gregory John Yurek. Ph D 
Metailurgy and Civil Engineering Associate Professor of Metallurgy Senior Research Associates 

Director of Summer Session 
Michael Berliner Bever, Dr. Jur., 
MBA Sc D. Robert Edward Ogilvie, Sc .D Assistant Professors 

John S Haggerty. Sc D 
Jacek Lagowski, Ph D 

Professor of Materials Science and Professor of Metallurgy 
Engineering, Emeritus Ronald George Ballinger. Sc D 
Senior Lecturer Walter Shepherd Owen, Ph D Assistant Professor of Nuclear and Principal Research Associates 

Professor of Physical Metallurgy Materials Engineering 
Harvey Kent Bowen, Ph.D Paul David Bristowe, Ph D 
Professor of Ceramic Engineering Regis Marc Noel Pelloux, Sc D Eric Allan Barringer, Ph D John Forbes Mandell, Ph.D 
arid Electrical Engineering Professor of Materials Engineering Assistant Professor of Ceramic Robert Charles O'Handley, Ph D. 
Ford Professor of Engineering Processing Gregory Bruce Olson, Ph.D. 
Faculty Coordinator. Energy Robert Michael Rose, Sc D Chong S P Sung, Ph D 
Laboratory Professor of Materials Science I-Wei Chen. Ph D 
Director, Materials Processing and Engineering Assistant Professor of Nuclear 
Center Materials and Nuclear Engineering Research Associates 

Kenneth Calvin Russell. Ph D 
Robert Louis Coble Sc D Professor of Metallurgy and Nuclear Gretchen Kalonji, Ph.D Stuart Forster Cogan, Sc D 
Professor of Ceramics Engineering Norton Assistant Professor c4 Janez Megusar, Ph D 

Materials Engineering 
Morris Cohen. Sc D., D.Tekn Julian Szekely. D.Sc., Ph.D. 
Institute Professor, Emeritus Professor of Materials Engineering Terry Arthur Ring, Ph D Postdoctoral Associates 
Professor of Materials Science and Associate Director. Materials Assistant Professor of Minerals 
Engineering, Emeritus Processing Center Engineering Ana Balazs, Ph.D. 

Mark E. Eberhart, Ph.D. 
John Frank Elliott. Sc D Donald Robert Uhlmann, Ph D David Albert Rudman, Ph.D Daniel Goldschmidt, Ph.D. 
Professor of Metallurgy Cabot Professor of Ceramics Assistant Professor of Electronic Mica Grujicic, Ph.D 
Director, Mining and Mineral arid Glass Materials Georges Kipouros, Ph.D. 
Resources Research Institute Rokuro Nishimura, Ph.D. 
American Iron and Steel Institute John Bruce Vander Sande, Ph D Carl Vernette Thompson III, Ph.D. Ronald J. O'Malley, Ph.D. 
Distinguished Professor Professor of Materials Science Assistant Professor of Electronic Peter C. Searson, Ph.D. 

Materials Kanea Tsuzaki, Ph.D. 
Harry Constantine Gatos, Ph.D.. August Ferdinand Witt, Ph.D Han-III Yoo, Ph.D. 
Sc D (honoris causal Professor of Materials Science Gary Edmund Wnek, Ph D 
Professor of Electronic Materials Associate Director, Materials Assistant Professor of Polymers 
and Molecular Engineering Processing Center Research Affiliates 

Nicholas John Grant, Sc D Bernhardt John Wuensch, Ph.D. Adjunct Professor Richard Paul Messmer. Ph D 
Professor of Metallurgy Professor of Ceramics Gregory Oreper, Ph.D 

Richard Joseph Charles. Sc D. 
Linn Walker Hobbs D Phil loannis Vassiliou Yannas, Fh D. Adjunct Professor of 
Professor of Ceramics Professor of Polymer Science 

and Engineering 
Ceramic Engineering Sponsored Research Staff 

Keith Huber Johnson. Ph.D. Patrick Kearney, A.S. 
Professor of Materials Science Lecturers James F. Kirk, B.S. 

Associate Professors Miriam E 	Rich, A.B. 
Thomas Burness King, Ph D Joseph Tibor Blucher, Sr; D Ann-Tinn Shen, M.S. 
Professor of Metallurgy Samuel Miller Allen, Ph D (Visiting) Leonard Sudenfield 

ARCO Associate Professor of Simon David Strauss 
William David Kingery Sc D.. Ph.D 
(honor's causal 

Physical Metallurgy (Visiting) 

Kyocera Professor of Ceramics Joel Phillip Clark, Sc.D. 
Associate Professor of Materials Technical instructor 

Ronald Michael Latantsion. Ph D Systems 
Shell Distinguished Professor of Arthur Jeremiah Gregor 
Materials Science Thomas Waddy Eagar. Sc.D 
Director of the H.H. Uhlg Associate Professor of Materials 
Corrosion Laboratory Engineering 

On leave) 
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Department of Materials Science 
and Engineering 

(Course 3) 

Visiting Scientists 

Tetsuo Abe, Ph.D. 
Takoshi Aoyama, Ph.D 
Jean-Jacques Didisheim, Ph.D. 
Masayuki Fujimoto, Ph.D. 
Massimo Guglielmi 
Shou Hong Huang, Ph.D. 
Masakazu Ito, Ph.D. 
Tetsuya Kameyama, Ph.D. 
Hirohiko Katayama, M.S. 
Wang Le 
Yang-Ouan Lei, Pb D 
Cheng-Ji Li  
Keizo Matsukatva 
Kazuo Ogata 
Kuniaki Osada, M S 
Leighton Hartwell Peebles, Jr. Ph D 
Ghanshyam Rai, Ph.D 
Yoshikazu Senoo, M.S. 
Marek Skowronski, Ph.D. 
Mikio Takemoto, Ph.D. 
Ludwig Vollrath, M.S. 
Mamoru Watanabe, Ph D. 
Ler Wang, Ph.D. 
Xiwen Xie 
Xugang Yang, M.S 
Huai-Zhi Yu, Ph D. 

Professors Emeriti 

Michael Berliner Bever, Dr Jur, 
MBA, Sc.D. 
Professor of Materials Science and 
Engineering, Emeritus 

Morris Cohen. Sc D.. D Tekn 
Institute Professor, Emeritus 
Professor of Materials Science 
and Engineering, Emeritus 

Carl Frederick Floe, Sc.D. 
Professor of Metallurgy, Emeritus 

Frederick Harwood Norton, Sc.D 
Professor of Ceramics, 
Emeritus 

John Torrey Norton, Sc.D. 
Professor of the Physics of 
Metals, Emeritus 

Cyril Stanley Smith, Sc.D. 
Institute Professor, Emeritus 
Professor of Metallurgy, Emeritus 
Professor of the History of 
Technology and Science, Emeritus 

Herbert Henry Uhlig, Ph D. 
Professor of Metallurgy, Emeritus 

John Wulff, D Sc 
Professor of Metallurgy. Emeritus 

. rhe Department of Materials Science and En-
gineering is concerned with the extraction, 
production, and use of engineering materials; 
with how they can be produced economically 
in the shapes required and with the properties 
demanded by modern applications. The per-
formance of all machines, devices, and struc-
tures is limited by the properties of the 
materials from which they are made. Thus, 
materials science and engineering is critical to 
all other fields of engineering, and advances in 
these other fields are often limited by ad-
vances in materials. 

Materials with which the department concerns 
itself include electronic materials, ceramics, 
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 en-
gines, and polymeric materials continue to 
show startling improvements for many engi-
neering applications. 

Cutting across these four materials classes 
are the basic science and engineering of ma-
terials. 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 ar-
rangement of the atoms or molecules in crys-
talline or amorphous configurations, or the 
size, shape, and orientation of the crystals or 
other macroscopic units of a solid. To under-
stand how the useful properties of a material 
can be modified, it is necessary to understand 
the relationships between structure and prop-
erties and how the structure can be changsd 
and controlled by the various chemical, ther-
mal, or mechanical or other beatments to 
which a material is subjected during manufac-
ture and in use. The fundamental understand-
ing of materials developed through materials 
science has replaced empiricism as the basis 
for development of new materials. Whole 
classes of new materials such as semiconduc-
tors, superconductors, and some high temper-
ature alloys have their roots in modern 
materials science. 

All recent achievements in materials have de-
pended as much on developments in materials 
engineering as they have on materials sci-
ence. When developing processes for prepa-
ration and production of materials, and when 
designing materials for specific applications, 
the modern materials engineer must have a 
grasp of the modern engineering sciences in-
cluding heat and mass transfer and chemical 

kinetics. He or she must also have a proper 
concern for economic, social, and environ-
mental factors. 

Materials processing is a major part of ma-
terials 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 in-
dustrial processing of materials. The Depart-
ment 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 Department. 
There are some subjects which all students of 
materials should know -- that modynamics, ki-
netics, and certain aspects of solid mechanics, 
physics, and chemistry. Suitable core subjects 
in these areas are provided at the undergrad-
uate and graduate levels. In addition, subjects 
covering a wide variety of topics from solid-
state physics to the analysis of materials sys-
tems are offered. By the selection of appropri-
ate subjects, the student can follow many 
different paths through the science and engi-
neering of materials, with emphasis on engi-
neering, science, or a mixture of the two. 

Materials science and materials engineering 
disciplines seek to identify and understand the 
principles, phenomena, and ideas which are 
basic to all materials. Many large industries to-
day manufacture products containing a large 
variety of different materials, and their mate-
rials engineers must acquire a working under-
standing 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 manufactured and pro-
ceSsed, and their materials expert must have 
a knowledge of various aspects of the science 
and engineering of one class of material. 
Thus, programs are provided in the Depart-
ment which enable a student to specialize in 
the science and engineering of ceramics, elec-
tronic materials, metals, or polymers. 

Materials engineers and materials scientists, 
whether generalists or specialists in a particu-
lar class of material, are in continuing high de-
mand by industry and government for jobs in 
research. development, production, and man-
agement. They find challenging opportunities 
in a wide variety of important positions in op-
erations, development, and research in the 
fast-growing electronics industry, in aero-
space, in consumer industries, and in the 
basic materials preparation and producing 
industries.' 
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Undergraduate Study 

Bachelor of Science In Materials 
Science and Engineering 
Course ill 

The undergraduate program addresses the di-
verse needs of students who intend to pursue 
employment or graduate work in the engineer-
ing or science of materials. The decision to 
major in this field may be reached by students 
as late as the end of the sophomore year. 

For these reasons, the curriculum is flexible. 
Understanding of materials is developed from 
a foundation of physical and engineering sci-
ences and a core of subjects in mechanics, 
thermodynamics, crystal structure, and struc-
ture-property relations. While these essential 
subjects are taught within the Department us-
ing relevant examples to illustrate the material, 
appropriate substitutions of subjects taken in 
other departments are permitted and, indeed, 
encouraged when a student has somewhat 
different educational objectives. The degree 
programs in Course III and Course III-B are 
accredited by the Accreditation 'ioard for En-
gineering and Technology, whe., as the de-
gree programs in Course III-A are not 
accredited. 

The elective program in materials is chosen, 
with the help of an advisor, to give depth in 
one or more specific materials areas (metal-
lurgy, ceramics, polymers, electronic ma-
terials) and breadth across these areas. The 
technical areas covered in the elective pro. 
gram include the extraction, preparation, and 
purification of materials; the processing and 
fabrication of materials by deformation, heat 
treatment and phase change; the study and 
control of structure-property relations in metal-
lic, ceramic, polymeric, and electronic ma-
terials; and the physics of solid materials in 
general. Many graduate subjects are cpen to 
undergraduates with the necessary 
prbparation. 

Other choices under the elective program are 
also possible. A student may concentrate 
elactive time on modern production or re-
search management techniques in the ma-
terials industry, or on the technology 
appropriate to a specific industry, or the stu-
dent may choose a program which provides a 
sound basis in materials science and engi-
neering from which a coherent graduate pro 
gram can be developed. 

Participation in laboratory work by undergrad-
uates is an integral part of the curriculum. 
Laboratories are not associated with particular 
subjects, and, especially in thesis work, the 
undergraduate student has access to exten-
sive facilities for research in materials. 

The teaching facilities, some of which are lo-
cated in the Center for Materials Science and 
Engineering, and the Materials Processing 
Center, include an electron-optics laboratory: 
electron microscopes and microanalyzers: and 
complete test apparatus for the study of me-
chanical, thermal, electrical, and magnetic 
properties. In the ceramics laboratories most 
types of refractory as well as electrical ce-
ramics and glasses can he prepared and their 
properties studied. Facilities for the growth 
and characterization of metallic and nonmetal-
lic crystals are available. Tho chemical metal-
lurgy laboratories contain equipment for the 
study of heat and mass flow and for thermo-
dynamic and kinetic investigations at high 
temperatures, as well as for the processing of 
various materials. The materials processing 
laboratories are equipped for work on defor-
mation, solidification, Joining, and vapor depo-
sition as processing techniques. Laboratories 
in polymer structure and properties, surface 
chemistry, and corrosion are also open to un-
dergraduates. 

Students who decide before the sophomore 
year to study materials science and engineer-
ing can facilitate their later progress by includ-
ing 18.03, 3.00. and 3.01 (or equivalents) in 
their second-year subjects. The third and 
fourth years may then be devoted to study, in 
some depth and with adequate preparation, of 
areas such as eramics, metallurgy, polymers, 
and electronic materials through appropriate 
use of upperclass elective time 

Some students, on the other hand, do not 
wish to make a choice of major until their 
junior year or may wish to use their upper-
class elective time to the fullest possible ex-
tent in the second year. Generally, it is 
possible to complete the Departmental Pro-
gram and Institute Requirements in two more 
years. especially if one of the second-year 
Science Distribution 5ublects is in mechanics 
of solids. 

Bachelor of Science in Materials 
Science and Engineering 
Course ill 

General institute Requirements 	 Total Units 

Science Requirement 	 so 
Humanities, Arts, and Social 
Sciences Requirement 	 72 

The Science Distribution 
Requirement can be satisfied 
by 3.00 or 3.11 and by 18.03 in the 
Departmental Program, plus appropriate 
subjects totaling 	 12 

The Laboratory Requirement 
can be satisfied by 3.081 
in the Departmental Program 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites if any (corequisites in Italics) 

Required Sub*ter' 	 101 

3.00 
	

Thermodynamics of Materials, 12; 18.02 

3 01 
	

Physical Chemistry of Matenals, 12; 3.001  

3.041 	Thesis Seminar, 3 

3.081 	Matenals Laboratory. 12 

3.10 
	

Chemical Physics of Matenals, 9. 301. 802, 
18.03 

3.11 	Mechanics of Materials I, 12; 8.01, 18.02 

3.13 	Structure of Solids. 12; 3 111, 8.02, 18.02 

3.185 	Mass, Heat, and Fluid Transport. 8: 3.01, 18.03 

18.03 	Differential Equations. 12; 18.02 

Thesis 19 to 15 units) 

Restricted Lilectlyee:' 	 at lewd 54 

Six of the following subjects. including 
Mree from one specific matenals area and 
Al least one laboratory 

Ceramics 

	

'A 069 	introduction to Ceramics Processing, 12; 307 

	

.107 	Introduction to Ceramics. 12: 3.01, 3 13 

	

3 075 	Ceramics and Glass Laboratory. 12: 3.081 

Electronic Materials 

083,f, Introduction to Microelectronic Technology/ 

	

i 084 	Semiconductor Devices Project Laboratory, 12. 
3 151  

	

3 146 	Electronic Materials. 8: 301 

	

147 	Electronic Materials Processino, 12: 1  01  

	

3 15 
	

Electrical, Optical. and Magnetic Materials sad 
Devices. 8. 3 f0' 

Metallurgy 

	

'302 
	

Phase Transformations and Structure 
Development. 9: 301 

	

3.03 	Chemical Metallurgy, 9, 3 01' 

	

3.082 	Metals Processing Laboratory, 17, 081 

	

3.14 	Physical Metallurgy, 9; 3.02, 3 v? 
_ 

' Alternate prerequisaes are also listed in rho rlitiort 
description 
1 
::,ubstitution of SIMI'S! MA5SC1S may be Fernh"--  ' nelincr 
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Restricted Electives (continued) 

Polymers 

3.061J 	Introduction to Polymer Science and Engineering, 
12: 3 091 or 5 11 

3,062 	Introduction to Polymer Chemistry. 9: 3.091 or 
611, 3.10 

3 064 	Polymer Engineering, 9; 3.11, 3.185 

3.065 	Polymer Laboratory, 9; 3,10, 3.11 

Unrestricted Electives 	 up to 61 

Total Units Required for the S.B. Degree 	 380 

Bachelor of Science 
Course III-A 

Major problems that our society must solve re-
late to the optimal development and exploita-
tion of our energy, environmental, human, and 
material resources. Many aspects of materials 
science and engineering involve diverse con-
siderations which no single department is 
qualified to handle. A National Academy of 
Sciences study has shown that while only a 
small fraction of scientists and engineers re-

ceive degrees in Materials Science and Er ,  
neering, fully a third of all scientists and 
engineers are professionally involved in 
materials-related problems. One of the basic 
objectives of Course III-A is to provide an 
opportunity for students to become familiar 
with the characteristics of materials and with 
methods used to control and evaluate their 
properties In parallel with the study of other 
areas of engineering or science. Generally, a 
program can be set up to satisfy individual 
student goals. 

The curriculum requirements of Course III-A 
are intended as a guide for students. Individ-
ual programs generally can be developed ti 
the student informs the department of his or 
her intentions at the beginning of the junior 
year. This provides sufficient time for the stu-
dent and a faculty advisor to plan a coherent 
program and submit it to the Department for 
approval. Such a program is more effective if 
the student's aims are discussed as early as 
possible with appropriate faculty members. 

The curriculum requirements for Course III-A 
are similar to, but more flexible than, those for 
Course III. Four subjects are to be selected 
from among 3.00, 3.01, 3.10, 3.11, 3.13, 
3.185, and 18.03; one laboratory subject from 
among 3.065, 3.075, 3.081, 3.082, and 
3.083.1.3.084: and three subjects from among 
the remaining Restricted Electives shown un-
der Course III. In addition, the student and his 
or her advisor should develop a program of six 
planned elective subjects, which are not speci-
fied in terms of department, in order to attain 
the goal defined by the student. Further details 
on the degree requirements and planned elec-
tive programs may be obtained from the De-
partment. 

Bachelor of Science In Materials 
Science and Engineering 
Course III-B 

This program provides a student with industrial 
experience concurrently with academic work 
through cooperative work assignments 
matched to the student's capabilities. A faculty 
advisor is assigned to each student to act, to-
gether with a company representative, as co-
supervisor during his or her work assignments. 
Care is taken to ensure a more challenging 
Ind rewarding experience than is typical of 

, ,mmer jobs. Students earn a salary 
during . ,ir work periods and also receive ac-
ademic c Ail. Growth in job responsibility is 
expected as the student progresses. 

Admission to the program is preferably ob-
tained during the second year so that the work 
periods follow during that summer and the 
:tummer of the third year. A suitable work pro-
gram, properly reported, may be used to sat-
isfy the undergraduate thesis requirement. 
Students who are admitted to the program in 
the junior year can complete only one work 
term and are generally expected to do a se-
nior thesis. 

'The program is particularly attractive to stu-
dents who wish to study for the combined 
S.B.-S.M. degree, requiring five years for com-
pletion. Such students, if they satisfy the re-
quirements. apply for admission into the 
graduate school during the senior year. They 
then complete two further consecutive work 
terms, not necessarily at the same company 
as the earlier work term or terms. A single 
thesis, which is ordinarily based on the indus-
trial experience, suffices for the combined de-
grees. 

Students electing the Engineering Internship 
Program, which is described in detail at the 
beginning of the School of Engineering in this 
chapter, would register in Course III-B. 

The curriculum for Course III-B is the same as 
for Course III, except that 24 units of 3.930/ 
3.931 Industrial Practice are substituted for the 
thesis, and the laboratory subjects are deleted 
from the choices of Restricted Electives. Fur-
ther details may be obtained from the Depart-
ment. 

Inquiries 

Additional information regarding undergradu-
ate programs, admissions, and financial aid 
may be obtained from Professor D. R. Sado-
way, Room 8-109, MIT, Cambridge, Massa-
chusetts 02139, (617) 253-3487. 
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Departmental Degrees 

The Department offers the degrees of Doctor 
of Philosophy and Doctor of Science in Ce-
ramics, in Electronic Materials, in Materials 
Engineering, in Materials Science, in Metal-
lurgy, and in Polymers. It offers the degrees of 
Master of Science in these same fields and 
also offers the degrees of Materials Engineer 
and Metallurgical Engineer. 

The fields are described briefly below. The 
various core subjects and the 15-20 elective 
subjects in each of these fields are described 
In detail In Chapter VII of this catalogue and in 
literature available from the Department. 

Ceramics. The field of ceramics is concerned 
with the science and engineering involved in 
the manufacturing, processing, and utilization 
of a wide range of inorganic materials which 
include oxides, nitrides, carbides, silicates, 
and more complex compounds. Ceramic ma-
terials are essential to many diverse indus-
tries. In recent years a large research and 
development effort has resulted in important 
extensions of the useful properties of tradi-
tional ceramics and has led to the develop-
ment of many exciting new materials. The 
core subjects are 3.20 Thermodynamics of 
Materials and 3.21 Kinetic Processes in 
Materials. 

Electronic Materials. The field of electronic 
materials is concerned with the science and 
technology of materials for semiconducting, 
magnetic, optical, and superconducting device 
applications. It is further concerned with the 
design and realization of useful materials 
through understanding and control of the inter-
play between electronic processes and struc-
tural aspects — atomic arrangements, defects, 
interfaces, and phase constitution and mor-
phology Research within this field includes 
electronic materials processing in bulk and 
thin-film form; characterization of the semicon-
ducting, optical, and magnetic properties of 
crystalline and amorphous materials in relatioo 
to their microstructure and composition; and 
theoretical and experimental study ot the elec-
tronic characteristics of solid-solid, -liquid, and 
-gas interfaces and their implications for de-
vices. The core subjects are 3.20 Thermody-
namics of Materials, 3.21 Kinetic Processes in 
Materials, 3.43 Physics and Chemistry of 
Materials, and 6.732J Physics of Solids II. 

Materials Engineering. Materials engineering 
is concerned with technically and economically 
feasible solutions to problems of materials 
production and utilization. It involves the syn-
thesis of fundamental and practical knowledge 
to develop, produce, modify, and apply ma-
terials to meet specific needs. Research within 

the field involves issues relating to physical 
and chemical aspects of materials extraction, 
production and utilization, to problems of inno-
vation, costs, quality, and reliability, and to so-
cietal and environmental concerns. The core 
subjects are 3.20 Thermodynamics of Ma-
terials, 3.21 Kinetic Processes in Materials, 
3.55 Macroscopic Transport in Materials Pro-
cessing, and 3.56 Engineering Systems 
Analysis. 

Materials Science. Materials science is the 
study of common principles and fundamental 
phenomena which underlie the structure and 
properties of a wide range of materials: met-
als, ceramics, polymers, and electronic ma-
terials, which are frequently used in 
combination The common principles involved 
are those associated with electronic structure 
and bonding, atomic arrangement, phase sta-
bility, and the role of imperfections and micro-
structure. Fundamental phenomena 
considered inciude structural and phase trans-
formations; reactivity; mass and charge trans-
port; interface behavior; and the optical, 
electronic, and mechanical responses to inter-
nal and external stimuli. In studying these 
principles and phenomena, materials science 
employs many characterization approaches, 
drawing heavily on diffraction and imaging 
methods, as well as microanalysis and com-
puter modeling, to provide coherent descrip-
tions of materials structure and structural 
imperfections to which particular materials 
properties can be ascribed. The core subjects 
are 3.20 Thermodynamics of Materials, 3.21 
Kinetic Processes in Materials, 3.271 Structure 
of Materials, 3.31 Phase Transformations, 
3.33 Defects in Crystals, and 3.43 Physics 
and Chemistry of Materials. 

Metallurgy. This well-established discipline 
encompasses the study of metallic materials, 
elemental, alloy, and composite. It includes 
the processing of ores and minerals; extract-
ing and refining of metals by chemical pro-
cesses; the melting, alloying, and casting of 
metals; and control of structure by techniques 
such as heat treatment and mechanical work-
ing. The relations between composition, struc-
ture, and properties of metallic materials and 
the study of the behavior of metals under ser-
vice conditions are important parts of the field. 
Metallurgy is viewed as a coherent discipline 
and all candidates are expected to have a 
working knowledge of both chemical and 
physical areas — though not usually to the 
same depth. Suitable programs are likely to be 
individualistic, and may be constructed in a 
number of ways from the various subjects 
available. The core subjects are 3.20 Thermo-
dynamics of Materials. 3.21 Kinetic Processes 
in Materials, 3.40 Physical Metallurgy, and 

3.50 Physical Chemistry of Metallurgical 
Processes. 

Polymers. Synthetic high polymers, "plastics," 
are long molecules, the principal constituents 
of which are typically carbon, hydrogen, oxy-
gen, chlorine, and a few other elements. Be-
cause of the unusual nature of carbon 
bonding, an infinite number of combinations 
can be conceived and produced, with virtually 
all exhibiting low specific gravity, ease of melt 
forming, and a wide range of properties, de-
pending upon comnosition, structure, and pro-
cessing history. Both the science and the 
engineering of materials have reached a high 
level of sophistication in this field: linear, 
cross-linked, crystalline, amorphous, oriented, 
glassy, rubbery, strong, stiff, homopolymers, 
copolymers, terpolymers, blends, transparent, 
opaque, filled, reinforced, alloys, composites, 
laminates, and adhesives are but a few of the 
descriptive aspects which can be controlled 
and manipulated to achieve a desired profile 
of properties. 

Numerous opportunities exist for a student to 
concentrate on specific areas of polymer sci-
ence or engineering: physical properties, me-
chanical behavior, chemical synthesis and 
modification, surface characteristics, environ-
mental interactions, and combinations with 
other substances are a few examples. Each 
student pursues a particular program of study 
and research consistent with individual inter-
ests. The core subjects are 3.20 Thermody-
merles of Materials, 3.21 Kinetic Processes in 
Materials, 3.91J Mechanical Behavior of Plas-
tics, 3.93 Materials Science of Polymers, and 
3.961 Polymer Synthesis and Properties or 
10.691 Synthesis of Polymers. 

The various graduate fields are not separated 
by sharp boundaries. Each member of the de-
partmental 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 degree program; there is a great dea; of 
interaction between the fields. The graduate 
fields are also coupled to other activities on 
materials within the Institute. Faculty from 
other departments particioate in the depart-
mental teaching and research in these fields. 
Subjects offered by other departments are, 
whenever appropriate, included in the recom-
mended electives, and many departmental 
students participate in multidisciplinary re-
search projects with students and faculty from 
various parts of the Institute. 

Students are expected to learn the fundamen-
tals 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 
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full range of advanced-level subjects is offered 
in each graduate field. In addition, arrange-
ments can be made for individually planned 
study of any topic. Students are not required 
to take any specified subjects, but it is strongly 
recommended that they take appropriate core 
subjects unless they have taken equivalent 
subjects earlier in their careers. The selection 
of subjects and decisions about combinations 
of subjects which constitute a minor usually 
require much thought by the student, as well 
as consultation with faculty advisors. 

A large and active research program on the 
structure and properties, preparation, and pro-
cessing of materials, with emphasis on ce-
ramics, metals, polymers, and electronic 
materials, is corrlucted 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 alterna-
tive opportunities which exist within the De-
partment, 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 are 
a large number of well-equipped research lab-
oratories in the Department, and there is much 
Interaction between them, including sharing 
experimental facilities and equipment Most 
members of the Department also are mem-
bers of the Center for Materials Science and 
Engineering, which provides and maintains ex-
cellent central facilities including a machine 
and instrument shop. The Center promotes in-
terdisciplinary research on materials and is 
described in Chapter V. 

Master of Science In the Management of 
Technology 

Students who would like to apply their ma-
terials science and engineering background 
and at least five years of technical work expe-
rience to issues in technical management may 
want to explore the Management of Technol-
ogy Program. Jointly developed and offered by 
MIT's School of Engineering arid the Sloan 
School of Management, this Program entails a 
rigorous twelve-month curriculum, focusing on 
management principles for technical people in 
a technical environment. The Program is de-
signed for scientists and engineers on a ca-
reer path requiring increasing managerial 
responsibilities for technical activities. Details 
of the program and application procedures are 
described in Chapter V. 

Master of Science in Technology and 
Policy 

Students interested in applying their materials 
science and engineering background to prob-
lems of policy and socioeconomic assessment 
of technology may apply for the interdepart-
mental Master of Science Program in Technol-
ogy and Policy. This program combines 
subjects in advanced technology in the partic-
ular field of the student's choosing with sub-
jects in economics, systems analysis, political 
science, and law. General requirements and 
application procedures are described in Chap-
ter V of this catalogue. 

Mineral Resources Engineering and 
Management 

Students in the Department with interests in 
the scientific, technical, and policy aspects of 
mineral resources can find related programs of 
study and research in the areas of metallurgy, 
ceramics, and materials engineering. These 
activities are also coordinated with the inter-
disciplinary program in Mineral Resources En-
gineering and Management described in 
Chapter V. 

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 se-
quence, one awarded by the student's home 
department and the other by the Department 
of Materials Science and Engineering. The 
rules covering the matter are found in Chapter 
IV of this catalogue. Additional information on 
requirements that must also be met to obtain 
the Master of Science degree from the De-
partment of Materials Science and Engineer-
ing may be obtained from the Department. 

Joint MIT-WHOI Program 
Course ill-W 

A joint program with the Woods Hole Oceano-
graphic Institution is intended for students 
whose primary career objective is oceano-
graphic engineering. The program is described 
in more detail under the section at the end of 
this chapter on MIT's Joint Program in Ocean-
ography and Oceanographic Engineering with 
the Woods Hole Oceanographic Institution. 

Requirements for Completion of 
Graduate Degrees 

The general requirements for completion of 
graduate degrees are described in Chapter IV. 
The Department requires that candidates for 
the doctoral degrees go through a qualifying 
procedure before continuing with their pro-
grams of study and research, and that they 
satisfy a minor requirement. Information on 
this procedure and on the areas covered by 
the general examination is available from the 
Chairman of the Departmental Committee on 
Graduate Students. 

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 thermody-
namics and kinetics at the undergraduate level 
are advised to take 3.01 Physical Chemistry of 
Materials and 3.02 Phase Transformations 
and Structure Development. 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 undergradu-
ate programs. 

Teaching and Research Assistantships 

The Department offers assistantships and fel-
lowships for graduate study. Research and 
teaching assistantships are available in the 
fields in which the Department is active. 

Inquiries 

Additional information regarding graduate pro-
grams, admissions, financial aid, etc., may be 
obtained by writing to the Chairman of the De-
partmental Committee on Graduate Students, 
Professor B. J. Wuensch, Room 8-303, MIT, 
Cambridge, Massachusetts 02139, (617) 253-
3329. 
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Engineering is a creative profession con-
cerned with the combining of human, material, 
and economic resources to satisfy the needs 
of society. Mechanical engineering is one of 
the broadest and most versatile of the engi-
neering professions. 

The educational program in mechanical engi-
neering prepares students for professional 
practice in an era of rapidly advancing tech-
nology. It combines a strong base in the engi-
neering sciences (mechanics and materials. 
fluid and thermal sciences, and systems and 
control) with project-based laboratory and de-
sign experience. It strives to develop indepen-
dence, creative talent, and leadership as well 
as the capability for continuing professional 
growth. 

Several broad areas of professional concen-
tration described below are illustrative of the 
rewarding career opportunities for mechanical 
engineering graduates in the years ahead: 

Energy Conversion and Conservation. This 
area includes the technology associated with 
the design, construction, and operation of 
equipment for energy conversion and conser-
vation, especially the conversion of thermal, 
nuclear, chemical, mechanical, and electrical 
energy. New concepts in turbines, genarators, 
boilers, and internal combustion engines, as 
well as heat pumps, fuel cells, thermionic con-
verters, and solar heating systems are of in-
terest. 

Given the concerns about energy supply, this 
field is of vital importance. Mechanical engi-
neering provides a broad background for a ca-
reer in almost all aspects of the power and 
energy industries. 

Environmental Engineering. The approach 
to environmental problems reflects the dual 
goals of halting environmental degradation 
and of designing technologies for conserving 
limited material and energy resources. Exam-
ples include: modeling the transport of pollu-
tants in air and in water; increasing water 
supplies by desalinating salt water and by pu-
rifying waste waters; recycling solid wastes; 
increasing the durability of capital and con-
sumer goods; controlling the ecological im-
pacts of thermochemical pollutants; regulating 
thermal pollution by upgrading the heat-trans-
fer technology of cooling towers; improving 
food supplies by exploiting the potentials of 
sewage and thermal wastes; and reducing the 
levels of toxic chemicals emitted from automo-
biles, aircraft, and various industrial facilities. 

These diverse activities in the Department 
share a common commitment to reducing en-
vironmental hazards while converting potential 

liabilities into material and energetic assets. 
This commitment demands an understanding 
of physical, chemical, and biological aspects 
as well as of ecological processes. 

Biomedical Engineering. There is a growing 
recognition of the enormous potential of sci-
ence and engineering for the advancement of 
human health. This includes deeper under-
standings of physiology, advanced methods of 
medical diagnosis and therapy, more effective 
and economical health care systems, and the 
development of devices concerned with all the 
foregoing. 

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 medicine. The 
Department of Mechanical Engineering, with 
its course offerings in biomedical engineering 
and its extensive research programs in medi-
cally related topics, provides an excellent un-
dergraduate base for either of these 
directions. Ample opportunity exists, through 
project laboratories and thesis, for 
engineeting-based medical research and or 
clinical experience. 

Manufacturing and Materials Processing. 
Mechanical engineers have a strong interest in 
the production of equipment, components, and 
materials. The manufacturing industry com-
prises 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 manufactur-
ing processes; design and control of manufac-
turing 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 sys-
tems, and robotics. 

Mechanics and Materials. More than ever, 
new concepts in designs, the use of new ma-
terials, plus the economic need to conserve 
materials are challenging the ingenuity and re-
sourcefulness of today's engineers in the area 
of mechanics and materials. A disciplinary 
program in mechanics and materials has 
many diverse applications, and may include 
courses on the static and dynamic behavior of 
structures, acoustics, the mechanics of con-
tinua, the mechanical behavior of conventional 
and newly established engineering materials, 
and modern methods of computational me-
chanics to analyze solids and structures. 

Mechanical Engineering 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 engi-
neering. Design in itself can be rewarding, and 
core courses provide the broad background 
upon which advanced design courses in spe-
cific disciplinary fields are built. Undergraduate 
and graduate experience includes courses 
ranging from introduction to design, through 
machine elements, design projects, and com-
puter-aided design, to advanced design proj-
ects offering an opportunity to develop 
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. 

Transportation. The transportation of people 
and goods vitally affects the economy and the 
quality of life. The growing need for better 
transportation services coupled with increasing 
emphasis on safety, environmental protection, 
and energy conservation creates many new 
and satisfying opportunities for mechanical en-
gineering graduates to contribute to this im-
portant field. Mechanical engineering 
encompasses the basic technologies of trans-
portation, including structures (vehicles, guide-
ways, and terminals), power and propulr 
and automation and control. The core 	.tm 
provides a sound background for entering 
almost any of the many transportation fields, 
but particularly those related to ground trans-
portation. 

Systems, Computers, and Control. This field 
centers around the methodology for the ana-
lytical modeling, computer simulation, and 
control of all types of engineering systems. It 
ir.,:ludes the application of computers to engi-
neering analysis, optimization, and design, 
and the use of feedback techniques and asso-
ciated hardware to automate or control phys-
ical devices or processes. The low-cost 
microprocessor is already revolutionizing the 
design of devices in such developing fields as 
automated manufacturing, power generation, 
energy conservation, transportation, pollution 
control, and health care. 

Mechanical engineering provides the strong 
engineering-science base needed for profes-
sional work in this field combined with a range 
of basic and applied courses and laboratories 
in automatic control, system dynamics, com-
puters, and computer hardware design. Edu-
cational opportunities are enhanced by local 
computer facilities which allow students 
"hands-on" experience in digital, analog, and 
hybrid computers along with interactive 
graphics. 
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Undergraduate Study 

Research Laboratories and 
Programs 

The Department is organized into three divi-
sions: Mechanics and Materials, Thermal and 
Fluid Sciences, and Systems and Design, and 
has active research programs at the forefront 
of a wide range of fields in these areas. 

The educational opportunities afforded stu-
dents 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 are interdepartmental laboratories and 
centers, described in detail in Chapter V: 

Center for Transportation Studies 
Energy Laboratory 
Innovation Center 
Laboratory for Manufacturing 

and Productivity 
Mining and Mineral Resources 

Research Institute 

Among the more important Departmental labo-
ratories, and their major areas of research, 
are: 

Acoustics and Vibrations Laboratory — vi-
bration and acoustical studies applied to a di-
verse range of problem areas. 

Eric P. and EveIn E. Newman Laboratory 
for Biomechanics and Human Rehabilita-
tion — technology appropriate to human reha-
bilitation, including development of artificial 
limbs and hip implants, basic studies of hu-
man mobility, and aids to the blind. 

Chemical Dynamics Research Laboratory 
— chemical reactions and excitation pro-
cesses occurring in the fields of power gener-
ation and energy conversion. 

Combustion and Propulsion Laboratory — 
combustion-fluid mechanics problems arising 
from fire, explosion hazards, and energy con-
version. 

Cryogenic Engineering Laboratory — su-
perconducting electric generators and preser-
vation of living biomaterials by freezing. 

Fibers and Polymers Laboratories — fiber 
physics, textile processing dynamics, polymer 
engineering, and the development of biological 
materials such as artificial skin. 

Fluid Mechanics Laboratory — research 
areas which reflect the greaty variety of appli-
cations of fluid mechanics: nuclear power 
plant safety; environmental protection; cardio- 

vascular, pulmonary, and ocular drainage sys-
tems; computational fluid dynamics; laminar 
stability, turbulence, and oscillatory flows. 

Heat Transfer Laboratory — heat transfer 
and cooling in a variety of applications, includ-
ing electronic devices, nuclear power, thermal 
modeling of biological tissue, and moisture mi-
gration in building materials. 

Man-Machine Systems Laboratory — inter-
actions between people and the systems 
which they control. 

Mechanical Behavior of Materials Labora-
tory — mechanisms of deformation and frac-
ture processes in engineering materials. 

Laboratory for Medical Ultrasonics — appli-
cation of ultrasonic radiation to surgery, diag-
nosis, and to the treatment of tumors through 
hyperthermia. 

Sloan Automotive Laboratory — fundamen-
tal combustion studies, internal combustion 
engine research, gas turbine and burner re-
search, and policy and technology studies. 

Surface Laboratory — various aspects of tri-
bology, including high-speed friction, wear 
theory, lubrication, friction and adhesion, mag-
netic recording and sliding electric contacts. 

Vehicle Dynamics Laboratory — improving 
the dynamic performance characteristics of 
ground transport vehicles and their guideways 
with specific attention directed to dynamic per-
formance, safety, ride quality, handling, and 
cost. 

The undergraduate program provides a broad 
intellectual foundation. A firm technical back-
ground is essential for a career as diversified 
and challenging as that open to the mechani-
cal engineer. Beginning with mathematics, 
physics, and chemistry, students acquire profi-
ciency in the engineering sciences: dynamics, 
mechanics, and properties of materials; fluid 
dynamics; heat and mass transport; thermody-
namics; systems analysis; and control. Fur-
ther, students experience the ways in which 
scientific knowledge can be put to use in the 
development and design of useful devices and 
processes to solve engineering problems. 
Mastery of this art, largely by project-oriented 
work of a creative nature, is the primary object 
of subjects in laboratory and design. Design 
experience often involves consideration of 
economic, social, legal, and political factors. 

Bachelor of Science In Mechanical 
Engineering 
Course II 

The Department provides many opportunities 
for undergraduates to establish a close rela-
tionship with faculty members and their re-
search groups in the Department. Students 
interested in project work may consult their 
faculty advisors or approach other members of 
the faculty. 

The curriculum for the Bachelor of Science in 
Mechanical Engineering has been designed to 
provide alternatives — through the Restricted 
and Unrestricted Electives — for students hav-
ing a wide range of career goals. The Depart-
ment recognizes in its curriculum three 
categories of students it wishes to serve: 
1) those who base their professional careers 
as mechanical engineers on the bachelor's 
degree with no further formal study; 2) those 
who proceed to formal graduate study in me-
chanical engineering or in an allied field; and 
3) those for whom the undergraduate program 
provides a broad base — in intellectual style 
as well as intellectual content — for further 
professional study directed toward medicine, 
law, business, or industrial management. 

The departmental requirements provide a bal-
anced background in mechanical engineering 
while allowing students who defer entering the 
Department until the end of the second year to 
graduate in the normal four-year period. (The 
latter assumes that students have met the 
General Institute Science Requirements and 
have taken 18.03 Differential Equations.) This 
program is accredited by the Accreditation 
Board for Engineering and Technology.' 

See discussion of significance of accreditation under Degree 
Programs in Engineering in the Dean s statement at the 
beginning of the School of Engineering section 
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The departmental program for the Bachelor of 
Science in Mechanical Engineering, Course II, 
consists of three levels corresponding roughly 
to the second, third, and fourth years. The first 
and second levels constitute the universal 
core of subjects required of all candidates for 
the S.B. in Mechanical Engineering. 

The first level provides a fundamental intro-
duction to mechanical engineering through 
courses in system dynamics, solid mechanics. 
manufacturing and materials processing, in-
strumentation, and design. The second level 
emphasizes the basic engineering sciences 
and their integration through laboratory and 
design projects. The third level consists of 
professional electives and leads into areas of 
professional concentration, either in the engi-
neering sciences, Group A; or the broader as-
pects of engineering systems and design, 
Group B. In the former category students in-
terested in the technology of fields such as 
bioengineering, pollution, energy, materials, 
and automatic control may select additional 
courses from other engineering departments 
and the School of Science. Some students 
may place more emphasis on the humanities 
and social sciences, as preparation for gradu-
ate study in such fields as engineering of so-
cia! systems, technology and policy, law, 
management, technology assessment and 
medicine. All students are required to com-
plete a thesis, working on an individual basis 
with a faculty or ,esearch-staff member. 

Students are urged to contact the Undergrad-
uate 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 24 units of Restricted Elec-
tives and the 51 units of Unrestricted Electives 
available in the Course II degree program. Al-
though the selection of elective courses is an 
individual decision, the faculty of the Depart-
ment has developed areas of professional 
concentration in Power and Energy, Environ-
mental Engineering, Manufacturing and Mate-
rials Processing, Biomedical Engineering, and 
Computers and Control. The detailed pro-
grams and suggested electives are available 
from the Undefgraduate Office. These fields 
are not all-inclusive; students interested in 
other professional programs — including inter-
disciplinary programs — should consult their 
faculty advisor or the Department Head. 

Bachelor of Science in Mechanical 
Engineering 
Course II 

General Institute Requirements 	 Total Units 

Science Requirement 
	 so 

Humanities, Arts, and Social Sciences Requirement 
	

72 

The Science Distribution 
Requirement can be satisfied by 
2.01. 2 02, 2.20, or 2.40 and by 18.03 
in the Departmental Program, plus 
appropriate subjects totaling' 

	
12 

The Laboratory Requirement can 
be satisfied by any combination 
of the subjects 2.671, 2 672, 
and 2.86 in the Departmental Program 

Departmental Progrem2  

Subject names below are followed by credit units, 
and by prerequisites if any (corequisites in italics) 

Required Subjects: 	 141 

2.01 	Mechanics of Solids, 12, 801. 18.02 

2.02 	Introduction to Systems Dynamics, 12: 8.01, 18.02 

2.03.1 	Dynamics, 12; 2.01, 2.02.• 18.03 

2.20 	Fluid Mechanics. 12: 1802. 18.03 

2.31 	Mechanical Behavior of Materials I, 9; 2.01 

2.32 	Mechanical Behavior of Materials 11, 9; 2.31, 2.86 

2.40 	Thermodynamics, 12; 8.02, 18 03 

2.871 	Measurement and Instrumentation, 9; 2.02 

2.672 	Protect Laboratory, 6; 2.20, 2.40. 2.671 

2.70 	Introduction to Design. 9 

2.73 	Design Projects, 9; 2.03,1, 2.20, 2.31, 2.40. 2.70 

2.86 	Manufacturing Processes, i1 

18.03 	Differential Equations, 12; 1862 

Thesis,  (9 units) 

Restricted Eloctivec 
	

24 

Two of the following nine subjects. 
at least one from Group A. additional 
subjects taken may be used for G 
(non-A) credit toward graduate 
degrees in mechanical engineering 

Group A 
2 06.1 
	

Mechanical Vibration, 12; 2.03.1' 

214 
	

Control System Principles. 12: 202 

2.21 	Applications in Fluid Mechanics, 12; 2.20, 2.40 

2.34.1 	The Mechanics of Fracture, 12: 2.31, 2.32 

2.41J 	Thermodynamics of Power Systems. 12: 2.40 

2.51 	Heat and Mass Transfer, 12, 2 20.240 

' Alternate prerequisites are also listed in the subject 
description 

The Department suggests that 6 071 Introduction to 
Electronics be elected. 
2 
Substitution of subjects of similar content may be permitted by 
petition to the senior registration officer Certain graduate 
subjects may be substituted for restricted electives with 
permission of the senior registration officer 
3 
To foster substantial research and design achievement. the 

Department permits up to 6 units of additional thess Credit 

Subject to approvsl of the student s faculty advisor 

Restricted Electives (continued) 

Group 
2.72 
	

Elements of Mechanical Design, 12 2.01, 2 70 

2 96 
	

Management in Engineering, 12 

15 001 	Managerial Economics, 12 

Unrestricted Electives 	 51 

(The Department recommends that students 
elect an introductory digital-computing subject 
(such as 210) as early as possible in 
their programs 

Total Units Required for the S.B. Degree 

Bachelor of Science 
Course II-A 

Many students have a defined goal which can 
best be met by organizing a curriculum specif-
ically tailored to that goal. To meet such 
needs, the Department offers the Bachelor of 
Science, with a significant part of the curricu-
lum made up of Planned Electives. These are 
chosen by agreement between the student 
and a departmental officer so that the com-
plete curriculum is coherent and in pursuit of a 
clear objective. 

For instance, some students may wish to go 
more deeply into some field of mechanical en-
gineering by choosing additional courses in 
one of the professional fields of concentration 
already mentioned, as well as introductory 
graduate courses from among the related en-
gineering sciences. Others interested in elec-
tromechanical devices might combine ad-
vanced courses in dynamics, systems analy-
sis, and vibrations with courses in electric cir-
cuits and electromagnetic field theory. 
Students interested in air pollution, fires, 
internal-combustion engines, and related fields 
involving chemical reaction might make up a 
package involving work in fluid mechanics, 
heat transfer, physical chemistry, reaction ki-
netics, and statistical mechanics. Some com-
bine subjects in mechanical engineering with 
subjects in economics and management. Stu-
dents interested either in medical school or in 
a career in biomedical engineering may wish 
to develop backgrounds in biology, biochemis-
try, or physiology. Many other combinations 
are possible. 
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Graduate Study 

Students who wish to pursue this degree must 
advise the Department's Undergraduate Offi-
cer by the beginning of their junior year in or-
der that there be adequate opportunity for 
planning the complete curriculum. Registration 
for this degree program requires approval in 
writing from the Registration Officer in charge 
of Course II-A. This program leading to the 
undesignated Bachelor of Science is not ac-
credited by the Accreditation Board for Engi-
neering and Technology, and students should 
discuss the significance of this with their fac-
ulty advisor. 

The Course II-A curriculum is similar to 
Course II. Course II-A is substantially more 
flexible in that, in addition to thesis, students 
need take only 78 units from among the lists 
of Required Subjects and Restricted Electives 
shown under Course II. The remainder of the 
program is Planned Electives (57 units) aimed 
at a well-defined educational goal. Further de-
tails may be obtained from the Department. 

Engineering internship Program In 
Mechanical Engineering 
Course II-B 

Students who wish to gain industrial experi-
ence during their undergraduate and graduate 
programs may do so by electing to participate 
in the Engineering Internship Program, de-
scribed in detail in the School of Engineering 
section, through enrollment in Course II-B. 

The Course degrees and curricular require-
ments are the same as for Course II; 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 atter the sophomore year. The plant 
work is considered as equivalent to a 12-unit 
elective subject: 2.951 Engineeri,iy Internship. 
This program is accredited by the Accredita-
tion Board for Engineering and Technology. 

Students in this program interested in gradu-
ate study are encouraged to apply for early 
graduate-school admissif,n under the com-
bined Bachelor's and Master's program (See 
the following section). A student in this Pro-
gram may spend an additional seven months 
(one summer and one term) at the cooperat-
ing company and write a single combined 
bachelor's and master's thesis. Subject to ap-
proval of the thesis supervisor, the thesis may 
be related to the work experience. 

Additional information may be obtained from 
Professor Igor Paul, Room 3-451, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-4466. 

Double Major (Second S.B. Degree In 
Mechanical Engineering) 

Undergraduates enrolled in other MIT depart-
ments may also earn the S.B. in Mechanical 
Engineering by satisfying the previously de-
scribed Departmental requirements and com-
pleting a minimum of 90 units, acceptable to 
the Department, beyond the units required for 
the first S.B. Degree. If an S.B. thesis is com-
pleted in another MIT department, the Me-
chanical Engineering thesis requirement is 
waived. Further details may be obtained from 
the Department. 

Some students may wish to combine a profes-
sional education in Mechanical Engineering 
with a liberal education which links the devel-
opment and practice of engineering with its 
social, economic, historical, and cultural con-
texts. For them, the Department of Mechanical 
Engineering and the Department of Humani-
ties in cooperation with the Program in Sci-
ence, Technology, and Society offer a double 
degree program which combines majors in 
Course II and in Course XXI. A detailed de-
scription of that integrated program will be 
found under the Program in Science, Technol-
ogy, and Society. 

Inquiries 

Further information on undergraduate pro-
grams, admissions, and financial aid may be 
obtained from Professor David Gordon Wilson, 
Room 1-103, MIT, Cambridge, Massachusetts 
02139, (617) 253-2305. 

Combined Bachelor's and 
Master's Degree Program 

Some students who obtain early admission to 
the graduate program may be permitted to de-
lay satisfying all of the Bachelor's degree re-
quirements until their fifth year, satisfying the 
requirements for both degrees simultaneously. 
This program permits students to complete 
some basic core graduate subjects in their se-
nior year, leaving time to take more advanced 
subjects during the graduate year. With prior 
approval in their fourth year, students in this 
program may combine the work of the Bache-
lor's and Master's theses into a single thesis 
of scope comparable to both theses. The 
Master's study may be within the Department 
or in a cooperating department such as Nu-
clear Engineering. Students interested in these 
programs should consult the chairman of the 
depErtmental graduate committee early in the 
senior year. 

The Department provides opportunities for 
graduate work leading to the Master of Sci-
ence in Mechanical Engineering, the Master of 
Science, the Master of Science in Textile 
Technology, the Mechanical Engineer, the Ma-
terials Engineer, the Environmental Engineer, 
the Doctor of Science, and the Doctor of 
Philosophy. 

Entrance Requirements for Graduate Study 

Students beginning graduate study in mechan-
ical engineering usually have received the 
equivalent of a Bachelor's degree in mechani-
ca ngineering at a recognized engineering 
school; however, in mary cases they have 
had their undergraduate preparation in some 
other branch of engineering or science. Gen-
erally, their background includes preparatory 
studies 	some or all of the follotaing areas: 
applied mechanics, fluid mechanics, dynamics, 
thermodynamics, electric circuits, electromag-
netic fields, and matarials. The Department re-
quirements for admission are not specific, 
since capable students with a more general 
preparation have the opportunity to establish 
their background in mechanical engineering by 
taking the most advanced undergraduate sub-
jects which their abilities and preparation 
permit. 

The Department requires that all incoming 
graduate students must demonstrate, by tak-
ing a test, satisfactory English writing ability, 
or ha reni iired to successfully complete reme-
dial training. 

Fields of Graduate Study 

The fields of advanced study and research are 
those listed briefly in Chapter IV. As a guide to 
graduate students, the various avenues for 
forming a program of study and thesis re-
search are described below. 

Engineering Science. Some students elect to 
concentrate their studies in one or more of the 
various engineering sciences. Subjects in the 
engineering science areas are listed in Chap-
ter VII, grouped under the following series of 
numbers and headings: 

2.0- 	Mechanics, Dynamics, 
and Acoustics 

2.1- 	System Dynamics and Control 
2.2- 	Fluid Mechanics and Combustion 
2.3- 	Materials 
2.4- 	Thermodynamics and Statistical 

Mechanics 
2.5- 	Heat and Mass Transfer 
2.8- 	Manufacturing 
2.9- 	Polymers and Fibers 
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Professional Areas. The eight fields listed 
next represent some possible professional 
areas of concentration in graduate study in 
mechanical engineering. They are described 
more fully in the introduction to this Depart-
ment. In addition to subjects offered by the 
Department in each of these areas, graduate 
subjects are offered by other departments as 
well. Lists of available subjects in each area 
may be obtained from the Department. 

Energy Conversion and Conservation — 
problems of energy conversion and conserva-
(ion, including cryogenic applications. 

Environmental Engineering — problems of 
air, water, and land pollution, and of conserv-
ing material and energetic resources. 

Biomedical Engineering — the application of 
engineering techniques to the advancement of 
human health, including diagnosis, therapy, 
health care systems, and development and 
production of devices used in the medical 
field. 

Manufacturing and Materials Processing — 
manufacturing processes, design and control 
of process machinery, process optimization, 
and computer-controlled automation. Textiles, 
polymer and metals processing. 

Transportation — transportation technology 
and systems including structures, power and 
propulsion, automation and control. 

Computers and Control — the application of 
computers to problem solving and design and 
the use of automatic controls for processes 
and devices. 

Mechanics and Materials — acoustics and 
noise control, continuum mechanics, numerical 
computation, techniques of solving problems 
of solid mechanics. Physical and microstruc-
tural bases of mechanical behavior of engi-
neering materials and its modeling. 

Design — problem solving applied to the cre-
ation of, principally, hardware involving any of 
the engineering disciplines. 

Graduate Core Subjects 

The Department offers the following series of 
basic core subjects which cover the major me-
chanical engineering disciplines, expose stu-
dents to applications of the disciplines and to 
the modeling of real engineering situations, 
and bring the fields to the starting points of 
their more advanced and specialized 
branches. A selection of these subjects repre-
sents excellent preparation for more advanced 
work and for the doctoral qualifying examina-
tion. 

	

2.032 	Dynamics (A) 

	

2.083 	Applied Elasticity (A) 

	

2.151 	Advanced System Dynamics a.nd 
Control (A) 

	

2.25 	Advanced Fluid Mechanics (A) 

	

2.301 	Advanced Mechanical Behavior of 
Materials (A) 

	

2.451J 	General Thermodynamics 1(A) 

	

2.55 	Advanced Heat Transfer (A) 

	

2.731 	Advanced Engineering 
Design (A) 

	

2.810 	Metals Processing (A) 

Master of Science in Mechanical 
Engineering and Master of Science 

The general requirements for these degrees 
are given in Chapter IV with the provision that 
the 66 required units must be taken during the 
two regular terms or during the summer term. 

To qualify for the Master of Science in Me-
chanical Engineering a student must have had 
two terms of advanced mathematics and must 
take one course in each of two areas of engi-
neering science. Students not satisfying this 
requirement are awarded the Master of Sci-
ence without specification of field. (The latter 
must develop a well-balanced program em-
phasizing one or more of the analytical, eco-
nomic, design, or experimental aspects of the 
field.) The above requirements apply to stu-
dents who have an S.B. degree in mechanical 
engineering. Other students may be required 
to take additional subjects to complete their 
background in mechanical engineering. 

Further description of the requirements for 
these degrees may be obtained from the 
Graduate Registration Office. 

Master of Science in Technology and 
Policy 

Students interested in applying their mechani-
cal engineering background to problems of 
policy and socioeconomic assessment of tech-
nology may apply for the interdepartmental 
Master of Science Program in Technology and 
Policy. This program combines courses in ad-
vanced technology in the particular field of the 
student's choosing with courses in economics, 
systems analysis, political science, and law. 
General requirements and application proce-
dures are described in Chapter V. 

Mechanical Engineer 

For those who desire preparation for engineer-
ing practice at a professional level beyond the 
Master of Science, the Mechanical Engineer is 
offered. The degree requires approximately 
one year of study beyond the Master of Sci-
ence. The program is centered around the ap-
plication of engineering principles to advanced 
development problems and includes an appli-
cations-oriented thesis. The general require-
ments for the degree are given in Chapter IV; 
a detailed description of the Mechanical Engi-
neer program may be obtained from the Grad-
uate Registration Office. 

Materials Engineer 

Candidates interested in studying materials 
engineering in the Department should in gen-
eral have training equivalent to that offered by 
the Institute in its undergraduate programs in 
any of several departments of engineering or 
science. The graduate program encompasses 
study in the areas of mathematics, physics, 
chemistry, electrical materials, continuum and 
dislocation mechanics, metallurgy, ceramics, 
elastomers, and plastics, as well as research. 
In general, two years are required for comple-
tion of the Materials Engineer degree. General 
requirements for the Materials Engineer, in-
cluding qualifying examination, are described 
in Chapter IV. 

Environmental Engineer 

Candidates interested in studying environmen-
tal problems should have training equivalent to 
the Master of Science in Mechanical Engi-
neering. The degree of Environmental Engi-
neer goes beyond the Master's program but 
without the research focus of the doctorate. 
The program prepares students for careers in 
government, industry, and private practice 
where technical decision making is integrated 
with environmental planning and management 
functions. Detailed requirements, suggested 
subjects, and sample programs may be ob-
tained from the Graduate Registration Office. 
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Joint MIT-WHOI Program 
Course II-W 

A joint program with the Woods Hole Oceano-
graphic Institution is intended for students 
whose primary career objective is oceano-
graphic engineering. The program is described 
in more detail under the section at the end of 
this chapter on MIT's Joint Program in Ocean-
ography and Oceanographic Engineering with 
the Woods Hole Oceanographic Institution. 

Doctor of Philosophy and Doctor of 
Science 

Admission to the doctoral program is granted 
only after the candidate has passed a rigorous 
qualifying examination, which should be taken 
as soon as possible after completing the Mas-
ter's program. The requirements for the doc-
toral degree include a program of advanced 
study, a minor program, and a thesis in the 
field of mechanical engineering or in the field 
of materials engineering. 

The program of advanced study and research 
may be selected in any field of science or en-
gineering approved by the Department Com-
mittee on Graduate Studies. While no fixed 
number of units is prescribed, the usual pro-
gram includes a substantial number of courses 
in the student's principal area of interest. 
These, along with the minor program, usually 
require an additional two terms of work be-
yond the Master's degree. The major and mi-
nor programs must be approved by the 
student's doctoral committee and the compo-
nents must have the advance approval of the 
Committee on Graduate Studies of the De-
partment of Mechanical Engineering. The 
qualifying examination must be completed be-
fore the program of doctoral research is un-
dertaken. 

For the thesis, each candidate undertakes a 
program of research which contributes signifi-
cantly to the major field of interest. This contri-
bution may be analytical, experimental, or 
design knowledge. The program of advanced 
study and the thesis are undor the supervision 
of a doctoral committee selected by the stu-
dent and the thesis supervisor. The doctoral 
committee makes an annual evaluation of the 
candidate's progress and conducts a final ex-
amination based on the thesis. Successful 
completion of the doctoral program usually re-
quires at least two years of registration be-
yond the master's degree. 

Candidates who enter this doctoral program 
following award of the Master of Science in 
Textiles Technology must meet the foregoing 
requirements but with a thesis based on re-
search in the field of fibrous materials. 

Doctor of Philosophy in Biomedical 
Engineering 

The Department has an extensive program of 
research and teaching in biomedical engineer-
ing. Qualified students registered in the De-
partment may pursue programs for the regular 
Master's degree and doctorate awarded by the 
Department, with a focus in biomedical engi-
neering, or, alternatively, may elect an interde-
partmental doctoral program in biomedical 
engineering (administered by the Committee 
on Biomedical Engineering) which is described 
in Chapter V of this catalogue. 

Fellowships and Assistantships 

A large number of fellowships and research 
assistantships and a few teaching assistant-
ships are available to incoming students. 
These appointments and awards provide ade-
quate financial support for both tuition and liv-
ing expenses. In practically all cases the 
thesis research is done as an integral part of 
the work associated with the research assis-
tantship or fellowship. Application for these 
appointments and awards is made by check-
ing the appropriate boxes on the application 
form for admission. Students are not consid-
ered for awards until they are assured of ad-
mission to the graduate school. 

Inquiries 

Additional information concerning academic 
and research programs, admissions, financial 
aid, etc., may be obtained by writing to: Pro-
fessor Ain A. Sonin, Room 3-154, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-2291. 
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Department of Nuclear 
Engineering 

Neil Emmanuel Todreas, Sc D 
Professor of Nuclear Engineering 
Head of the Department 

Professors 

Gordon Lee Brownell, Ph.D. 
Professor of Nuclear Engineering 

Sow-Main Chen, Ph.D. 
Professor of Nuclear Engineering 

Michael John Driscoll, Sc D. 
Professor of Nuclear Engineering 

Thomas Henderson Dupree, Ph.D 
Professor of Nuclear Engineering 
and Physics 

Jeffrey Philip Freidberg, Ph.D. 
Professor of Nuclear Engineering 

Elias Panayiotis Gyftopoulos, Sc.D 
Ford Professor of Engineering 
Professor of Nuclear and Mechanical 
Engineering 

Kent Forrest Hansen, Sc .D 
Professor of Nuclear Engineering 

Otto Karl Harting, Ph.D. 
Professor of Nuclear Engineenng 
Director, MIT Nuclear 
Reactor Laboratory 

Allan Francis Henry, Ph.D. 
Professor of Nuclear Engineering 

David Dayton Lanning, Ph.D. 
Professor of Nuclear Engineering 

Lawrence Mark Lidsky, Ph.D. 
Professor of Nuclear Engineering 

John Edward Meyer, Ph.D. 
Professor of Nuclear Engineering 
(On leave, spring) 

Norman Carl Rasmussen, Ph.D 
McAfee Professor of Engineering 
Professor of Nuclear Engineering 

David John Rose, Ph.D. 
Professor of Nuclear Engineering 

Kenneth Calvin Russell, Ph.D 
Professor of Nuclear Engineering 
and Metallurgy 

Sidney Yip, Ph D 
Professor of Nuclear Engineering 

Associate Professors 
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Department of Nuclear 
Engineering 

(Course 22) 

The Department of Nuclear Engineering pro-
vides undergraduate and graduate education 
for students interested in developing the 
peaceful applications of nuclear reactions, 
plasma physics, and radiation. 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 em-
phasis. 

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 
socially acceptable ways; in the medical appli-
cations of radiation: and in health radiation 
physics. 

Fission reactors are used to generate heat 
and electricity, to propel submarines and 
ships, to transmute elements, and to produce 
radioisotopes for medical and other applica-
tions. In some countries, the fraction of elec-
tricity obtained from nuclear power is over 20 
percent. In the United States it is 13 percent. 
In recent years, the growth rate of electricity 
has declined because of more cost-effective 
uses of energy and the international economic 
recession. This has led to a significant reduc-
tion in new nuclear power plant orders. Never-
theless, many nations include a significant and 
expanding nuclear component in their energy 
programs because they are convinced that nu-
clear power is a comparatively reliable, inex-
pensive, and safe way to produce electricity. 

The safe and economic development, design, 
construction, and operation of nuclear power 
plants and their related nuclear fuel process-
ing facilities is a major field of engineering. 
Challenging tasks facing today's nuclear engi-
neers are to reduce the capital cost of nuclear 
power stations, to increase their reliability, and 
to extend the life of nuclear fuels so that nu-
clear plants can be the most economic way of 
generating electricity in ever-widening regions 
of the world. 

Another challenge to nuclear engineers is the 
development of economic nuclear power sys-
tems that regenerate or yield a net increase in 
their essential fuel, such as breeder reactors. 
Breeder reactors can provide an energy re-
source capable of supplying the needs of the 
world for thousands of years. 

A potential source of energy and neutrons is 
controlled fusion of light elements. Energy 
from fusion would be practically inexhaustible. 
Fusion reactions must be carried out in a fully 
ionized plasma heated to many million de-
grees. Such plasmas are usually confined by 
strong magnetic fields. Recent progress in-
creases the likelihood that controlled fusion 
will become a practical source of energy and 
neutrons within the lifetime of today's engi-
neering students. 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 combining 
fusion power components into a practical and 
economic system. The Department hrs strong 
programs in plasma fundamentals, materials 
for intense radiation fields, and engineering of 
fusion systems. 

The fundamentals of plasmas also underlie 
astrophysical and ionospheric phenomena, 
magnetohydrodynamic energy conversion, ion 
propulsion, thermionic energy conversion, and 
high-power gas lasers, all topics of interest in 
the Department. Students concentrating on 
applied plasma physics are therefore trained 
not only to contribute to the advancement of 
controlled fusion but also to apply their knowl-
edge in areas of immediate practical signifi-
cance. 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 var-
ied applications. 

To achieve the full potential of nuclear energy 
from either fission or fusion reactors, it is nec-
essary 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 
metallurgical engineering aspects of the pro-
duction and fabrication of fuels for fission re-
actors, the processes for recovering these 
materials from the highly radioactive spent fuel 
discharged from reactors, and processing and 
enrichment of fuels for fusion reactors. 

To fulfill society's needs, not only must new 
technologies be developed, but energy con-
version plants must also be designed and op-
erated so as to produce energy safely, 
reliably, economically, and with acceptable en-
vironmental impact. Consequently, the Depart-
ment is involved actively across the entire 

field of energy production in the areas of 
structural mechanics, reliability analysis, safety 
and licensing, health physics, environmental 
impact of power production, and engineering 
economics. 

The Department's radiation science and tech-
nology program is devoted to studying the 
production and uses of neutrons, charged par-
ticles, gamma rays, light and other radiations 
from fission reactors, radioisotopes, particle 
accelerators, and lasers. Topics treated in-
clude the detection and measurement of ra-
diation, the interaction of radiation with matter, 
the use of radiation in processing materials, 
the design of irradiators, biological effects of 
radiation, and the use of scattering experi-
ments with neutrons and coherent light to de-
termine the structure and molecular dynamics 
of solids, liquids, and dense gases. In particu-
lar, the program of radiological sciences en-
compasses medical applications of radiations 
for therapy, diagnostics, and radiobiology. It 
includes not only nuclear radiations but also 
ultrasound, laser light, and nuclear magnetic 
resonance interactions. 

The health radiation physics program is de-
signed to provide students with a strong foun-
dation in the scientific and engineering 
disciplines needed for the management and 
control of irradiation exposures. It emphasizes 
principles of radiobiology, radiation measure-
ment and dosimetry, risk assessment, and 
management of radiation exposure. 

In all the programs, attention is focused on the 
related aspects of science and engineering — 
for example, low-energy nuclear physics, 
plasma physics. nuclear materials, high-flux 
heat transfer, and numerical methods. The ap-
proach is interdisciplinary and draws heavily 
upon important segments of physics, chemis-
try, applied mathematics, and metallurgy, and 
on the techniques of chemical, civil, electrical, 
and mechanical engineering. 

Undergraduates and graduate students in 
other departments at MIT who wish to learn 
how their major professional fields may be uti-
lized in nuclear developments may find certain 
offerings by the Department of Nuclear Engi-
neering to be of interest, such as the medi-
cally oriented radiological sciences program, 
nuclear power plant engineering, applied 
plasma or radiation physics, nuclear materials 
engineering, and the interdepartmental pro-
gram on structural mechanics in nuclear 
power technology. 
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Undergraduate Study 

  

    

Bachelor of Science In Nuclear Engineering 

The undergraduate programs in Nuclear Engi-
neering 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 re-
lated disciplines. The field is very broad and 
the program is arranged to provide a variety of 
subject combinations appropriate for career 
preparation. Three specific options have been 
defined (fission, fusion, and radiological sci-
ences) but other subject combinations may be 
selected to satisfy the needs of individual stu-
dents. 

The Department offers two undergraduate pro-
grams leading to a Bachelor of Science in Nu-
clear Engineering. The first, Course XXII, is 
normally completed in four years. The second, 
Course XXII-A, is part of a five-year Engineer-
ing Internship Program; it leads to both a 
Bac:lelor of Science and a Master of Science 
in Nuclear Engineering and combines study 
with industrial engineering practice. 

The departmental curriculum for each program 
has two major components (see table). The 
first component is Engineering Principles, in 
which a student is expected to become famil-
iar with the foundations of engineering prac-
tice. The required areas of study include 
strength of materials, fluid flow, thermody-
namics, heat transfer, and computer modeling 
of physical systems. Most of the engineering 
departments at the Institute offer subjects cov-
ering these topics, and there is considerable 
latitude in fulfilling this segment of the curricu-
lum. The second component of the undergrad-
uate curriculum is a broadly based introduction 
to the specialties of nuclear engineering and 
applied radiation physics. Students take sub-
jects dealing with the physical phenomena of 
interest in nuclear power generation, nuclear 
and reactor physics, and nuclear engineering 
design. In addition, students may choose elec-
tives in radiation science and technology, radio-
logical sciences, plasma physics, fusion 
reactor engineering, or engineering of nuclear 
systems, 

Engineering fundamentals constitute the major 
portion of the Departmental requirements. En-
gineering Principles I refers to subjects in the 
area of mechanics and materials, and can be 
satisfied by 1.04, 2.01, or 8.06. Engineering 
Principles II refers to the area of fluid mechan-
ics, suitable subjects for thiG al ea include 
1.60, 2,20, 8.263, or 10.301. Thermodynamics 
is the area of Engineering Principles III and in-
cludes 2.40, 3.00, 6.018, or 8.08. Engineering 
Principles IV deals with heat transfer, for 
which acceptable subjects are 2.51 or 10.302, 
Computer modeling constitutes the area of 

Enginaering Principles V and can be aatisfied 
by a subject chosen in consultation with the 
student's departmental advisor. 

The introduction to the specialties of nuclear 
engineering requires a total of 60 units of re-
stricted electives from departmental offerings. 
Of these 60 units, at least 36 should be for 
subjects covering engineering design and sys-
tems and 12 should be for an i.ppropriate 
physics subject. 

The choice of specific subjects and the order 
in which they are taken are arranged in con-
sultation with the student's departmentel ad-
visor. The fission option is intended for 
students planning careers in design, analysis, 
and operations of light-water reactor plants 
and other fission reactor plant concepts, and 
for graduate study in these areas. The fusion 
option is intended for students planning for 
graduate study and careers in areas of engi-
neering research or development related to fu-
sion reactors. The radiological sciences option 
is intended for students planning careers in 
medicine or biomedical engineering with par-
ticular emphasis on the applications of radia-
tion in diagnostics and therapy. Information on 
each option is available from the student's de-
partmental advisor or from the departmental 
undergraduate office (Room 24-212A). 

The degree programs in Course XXII and 
Course XXII-A are accredited by the Acredi-
tation 13,.-.ard for Engineering and Technology. 

Bachelor of Science in Nuclear 
Engineering 
Course XXII 

Most requirements and options are described 
in the preceding paragraphs. 

Engineering Design experience is an essential 
part of the curriculum, and the requirement of 
at least 36 units of engineering design and 
systems may be satisfied by an appropriate 
choice of subjects as approved by the advisor. 
The requirement r ty be partially satisfied by 
a design-oriented thesis or special topic 
(22.091). 

A bacheIcT's degree thesis of 12 units is also 
required 

Bachelor of Science In Nuclear 
Engineering 
Course XXII 

General Institute Requirements 	 Total Units 

Science Requirement 
	

60 

Humanities, Arts, and Social Sciences Requirement 
	

72 

The Distribution Requirement can be 
satisfied by 803, 1803. and 22 02 in 
the Departmental Program 

Laboratory Requirement 
	

12 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites if any (icorequisites in italics) 

Required Subjects:' 
	

111 

8.03 	Physics III, 12, 802 

18 03 	Differential Equations 12. 18 02 

22 001 	Seminar in Nuclear Engineering, 6 

Engineering Principles I. 12 

Engineering Principles II, 12 

Engineering Principles iii, 12 

Engineering Principles IV, 12 

Engineering Principles V, 12 

22 02 	Introduction to Applied Nuclear Physics, 12: 
8.02. 18 02 

Thesis (12 units) 

Restricted Electives: 

Five undergraduate (or graduate) subjects 
offered by the Department of Nuclear Engineering, 
including a) 2202i Nuclear Reactor 
Physics or 22.061 Controlled Fusion Power, 
and b) a total of 25 units in nuclear engineering 
design and systems subjects 
to be selected with the approval of the advisor 
22 031 is encouraged 

Unrestricted Elective. 

Total Units Required for the SB. Degree 

1 
Suitable sublects for engineering principles are given in the 
text. 
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Graduate Study 

Bachelor of Science In Nuclear 
Engineering 
Course XXII-A 

Nuclear Engineering Department students who 
participate in the Engineering Internship Pro-
gram, described in detail in the School of En-
gineering section. are enrolled in Course XXII-
A. The requirements for 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 program is 
structured as a five-year program leading to 
both a Bachelor of Science and a Master of 
Science in Nuclear Engineering. Students nor-
mally enter the program in their sophomore 
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 undergraduate work assignments 
designated as the required subject 22.092. 

The award of the Master's degree is not auto-
matic. To work for the S.M., the student must 
apply for graduate school and be formally ac-
cepted. In most cases the decision on such 
applications is made early in the student's 
fourth year 

Engineering design experience is an essential 
part of the Course XXII-A curriculum. The re-
quirement of 36 units of engineering design 
and systems subjects may be satisfied in part 
by work assignments that are design-related. 
Otherwise, the requirement is to be satisfied 
by an appropriate selection of subjects, as ap-
proved by the student's advisor. 

The Bachelor's thesis requirement is usually 
satisfied upon acceptance of the Master's 
thesis, which is prepared during the third and 
fourth work assignments (subject 22.92). If the 
student does not enter the Master's portion of 
the program for any reason, the student may 
substitute work done as part of the first two 
work assignments, provided that the student 
prepares a written proposal and a written re-
port in t5esis format which is acceptable to a 
faculty advisor. Otherwise, the student must 
follow the same steps for satisfying the thesis 
requirement as students in Course XXII. 

Combined Bachelor's and Master's 
Programs 

The five-year programs leading to a joint 
Bachelor of Science In chemical engineering, 
civil engineering, electrical engineering, me-
chanical engineering, nuclear engineering, or 
physics, and a Master of Science in nuclear 
engineering, are helpful to students who, early 
in their undergraduate studies, decide to pur-
sue a graduate degree in nuclear engineering. 
Students desiring to enter such a program 
must meet the graduate admission require-
ments of the Department of Nuclear Engineer-
ing, and they must submit their applications for 
admission at the end of their junior year. If ad-
mitted, the student's program is arranged be-
tween the registration officers of the two 
participating departments. For further informa-
tion, Interested student:: should contact either 
their undergraduate departmere or the Depart-
ment of Nuclear Engineering. 

Inquiries 

Further information on undergraduate pro-
grams, admissions, and financial aid may be 
obtained from Professor J. E. Meyer, Room 
24-208, MIT, Cambridge, Massachusetts 
02139, (617) 253-3830. 

The Nuclear Engineering profession is excep-
tionally broad and many undergraduate disci-
plines provide suitable preparations for 
graduate study. 

An undergraduate degree in physics, engi-
neering physics, chemistry, mathematics, 
metallurgy, or chemical, civil, electrical, me-
chanical, or nuclear engineering furnishes suit-
able preparation for graduate study in nuclear 
engineering. Optimum undergraduate prepara-
tion would include the following: 

Physics. At least two years, equivalent to MIT 
subjects 8.01, 8.02, 8.03, and 8.04 or 8.211, 
and for graduate study in applied plasma 
physics or applied radiation physics, the 
equivalent to MIT subjects 8.06 and 8.07, as 
well. 

Mathematics. At least two and one-half years, 
equivalent to MIT subiects 18.01, 18.02, 
18,03, 18.075, and 18.076. 

Chemistry. At least one term of general, inor-
ganic, and physical chemistry. 

Engineering Fundamentals. At least ore 
term equivalent to MIT subjects 2.01 or 
10.302, 10.301 or 10.13. Students may obtain 
equivalent background by taking 22.311 En-
ergy Engineering Principles. 

Prospective graduate students should make 
every effort to complete undergraduate prepa-
ration hetore starting graduate study. Students 
whose preparation is incomplete may make up 
Weir deficiencies atter 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 programs 
with the Department's Registration Officer, 
preferably before the end of their junior year. 
Applicants for admission are not required to 
take the Graduate Record Examination. 

Master of Science In Nuclear 
Engineering 
Course XXII 

The object of the master's program is to give 
the student a good general knowledge of nu-
clear engineering and to provide a foundation 
either for productive work in the nuclear field 
or for more advanced graduate study. The 
general -quirements for this degree are listed 
in the Graduate Education chapter. Subject 
22.111 Nuclear Physics for Engineers I, or its 
equivalent is required or all master's degree 
candidates. 
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Nuclear Engineer 

The program of study leading to the Nuclear 
Engineer's degree provides deeper knowledge 
of nuclear engineering tha.n is possible in the 
master's program and is intended to train stu-
dents for creative professional careers in engi-
neering application or design. 

General requirements for this degree, de-
scribed in Chapter IV, include 162 units of 
subject credit plus a thesis. Each student must 
plan an individually selected program of study, 
to be approved in advance by the faculty ad-
visor, and must complete, and orally defend, a 
substantial project of significant engineering 
value. 

The principal areas of study are: nuclear reac-
tor physics, nuclear reactor engineering, nu-
clear materials engineering, nuclear fuel 
management, radiation science and technol-
ogy, and applied plasma physics. The objec-
tives of the program are to provide the 
candidate with a broad knowledge of the 
profession and to develop competence in en-
gineering applications or design. The empha-
sis in the program is more applied and less 
research oriented than the doctoral program. 

The engineering project required of all candi-
dates 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 pro-
gram. A student who satisfies the require-
ments 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 Depart-
ment. 

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 comprehensive knowl-
edge of nuclear engineering or radiation sci-
ence and technology, to develop competence 
in advanced engineering research, and to de-
velop perspective.,  in assessing the role of nu-
clear science and technology in our society. 

General requirements for the doctorate are 
given in the Graduate Education chapter of 
this catalogue and in the Graduate School 
Manual. The specific requirements of the De-
partment of Nuclear Engineering are the major 
program leading to the General Examination, 
the minor program, and the doctoral thesis 

Upon satisfactory completion of the require-
ments, the student ordinarily receives a Ph.D. 
unless he or she requests an Sc.D. The re-
qui,ements for both degrees are the same. 

The major program gives students broad 
knowledge of nuclear engineering and detailed 
familiarity with the specific field in which they 
intend to undertake research. Prior to starting 
doctoral research, each student is required to 
pass a general examination demonstrating ad-
equate undergraduate preparation in physics, 
chemistry, mathematics, and engineering fun-
damentals, and comprehensive 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, experimental radia-
tion, nuclear materials engineering, nuclear 
fuel management, fusion reactor technology, 
nuclear and alternative energy systems and 
policy, radiological science, reactor safety 
analysis, nuclear chemical engineering and 
waste management. Details of the doctoral ex-
amination in each of these fields may be ob-
tained from the Department. 

The major program in radiological sciences fo-
cuses on diverse applications of radiation in 
medicine. In addition to a central concern with 
ionizing radiation, radiological sciences en-
compass such technologies as ultrasound, 
laser light, and nuclear magnetic resonance. 
The curriculum is a four- to five-year commit-
ment leading to the Ph.D. or Sc.D. degree that 
can be pursued in medical therapy, imaging 
and diagnostic techn,  'ley, radiation biophys-
ics, or radiopharmace, Anal chemistry. While 
most core subjects are taken at MIT, research 
is conducted primarily at Harvard-affiliated 
hospitals, the Harvard School of Public Health, 
and MIT, depending upon the student's spe-
ciality area. 

The object of the minor program is to expose 
students to knowledge outside their fields of 
specialization The minor consists of two or 
more related subjects, totaling at least 24 
credit units, in a field other than nuclear engi-
neering and of a more advanced character 
than would have been required for the stu-
dent's undergraduate degree. The minor pro-
gram must be approved by the student's 
registration officer. Graduate level subjects 
taken at other schools may satisfy the minor 
requirement if the registration officer judges 
them to be substantially equivalent to MIT 
graduate subjects. 

Other suhjects may be selected in accordance 
with the student's particular field of interest. 
Most master's candidates specialize in one of 
five alternative fields, fission reactor technol-
ogy, applied plasma physics, radiation science 
and technology, nuclear materials engineering, 
and radiation health physics. Detailed descrip-
tions of the subjects available in each of these 
areas may be found under the Department's 
descriptions of subjects in Chapter VII. 

Students specializing in radiation health phys-
ics follow a special two-year curriculum which 
includes the core subjects General Health 
Physics, Nuclear Measurements Laboratory, 
Introductory Applied Nuclear Physics, and Ra-
diobiology. Some subjects may be taken at 
the Harvard School of Public Health. 

Students with adequate undergraduate prepa-
ration normally need one full year to complete 
the requirements for the Master of Science. 
Additional information concerning the require-
ments for the Master of Science in Nuclear 
Engineering, including lists of recommended 
subjects, may be obtained from the Depart-
ment of Nuclear Engineering. 

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 interdepartmental Master of 
Science Program in Technology and Policy. 
This program combines subjects in advanced 
technology in the particular field of the stu-
dent's choosing with subjects in economics, 
systems analysis, political science, and law. 
General requirements and application proce-
dures are described in Chapter V. 

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 Management of 
Technology. Jointly developed and offered by 
MIT's School of Engineering and the Sloan 
School of Management, this Program entails a 
rigorous twelve-month curriculum, focusing on 
management principles for technical people in 
a technical environment. The Program is de-
signed for scientists and engineers on a ca-
reer path requiring increasing managerial 
responsibilities for technical activities. DeSails 
of the program and application procedures are 
described in Chapter V. 
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Doctoi al research may be undertaken either 
In the Department of Nuclear Engineering 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. 

F_esearch Facilities 

The departmental programs are supported by 
a number of outstanding experimental facilities 
for advanced research in nuclear engineering. 

The MIT Research Reactor in the Nuclear Re-
actor Laboratory operates at a power of 4,000 
kw and is fueled with U-235 in a compact 
light-water cooled core surrounded by a 
heavy-water reflector. It is one of the finest 
university research reactors in the world. De-
tails of the Laboratory's research programs 
and facilities are given in Chapter V. 

The Department utilizes extensive experimen-
tal plasma facilities for production and confine-
ment of large volumes of highly ionized 
plasmas and for studies of plasma turbulence, 
particle motions, and other phenomena. High-
power lasers and other equipment are avail-
able both for plasma diagnostics and for study 
of basic physical interactions. The Department 
has facilities to support a unique program of 
controlled fusion engineering studies and has 
its own well-equipped graduate laboratory for 
instruction on plasma laboratory techniques. 

The Department has played a major role in 
the design and operation of the high field To-
kamak fusion device ALCATOR and in the de-
sign of the fusion magnetic mirror device 
TARA, both projects of the Plasma Fusion 
Center. ALCATOR is capable of producing 
dense, hot plasmas near the regime of fusion 
interest, and serves as an important educa-
tional and research facility. 

Most of the departmental research on plasmas 
and controlled fusion is done in the Plasma 
Fusion Center, described in detail in 
Chapter V. 

The Whitaker Laboratory of Computer-Aided 
Microscopy and Image Technology operates 
sophisticated scanning and transmission elec-
tron microscopes and light microscopes for 
microscopic analysis of materials. The facility 
has full capability in sample preparation and 
utilizes a dedicated computer for data analysis 
with an emphasis on quantitative work. 

In addition to the above facilities, the Depart-
ment has a nuclear instrumentation laboratory, 
a plasma physics laboratory, a 14 MeV neu-
tron source, and two subcritical natural-ura-
nium 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. MIT's extensive 
computer facilities are used in research and 
graduate instruction. The Whitaker Laboratory 
of Microscopy is available for ultrastructural 
research in materials. 

Financial Aid 

Financial aid for graduate students is available 
in the form of research and teaching assistant-
ships, Department-administered fellowships, 
tuition awards, and supplemental subsidies 
from the College Work-Study Program. Assis-
tantships are awarded to students with very 
good academic records. The duty of a teach-
ing assistant is to assist a faculty member in 
the preparation of course materials and the 
conduct of classes, and that of a research as-
sistant is to work on a research project under 
the supervision of one or more faculty mem-
bers. 

Fellowships are mostly 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 as-
sistants can be assigned at any time. Fellow-
ships and research assistantships usually go 
to students already enrolled in the Depart-
ment; for the entering students the majority of 
the aid therefore will be in the form of teaching 
assistantships. 

Application for financial aid should be made to 
Professor S. Yip, Room 24-211, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-3809. 

Inquiries 

Additional information on graduate admissions 
and academic and research programs may be 
obtained from the Department's Graduate Of-
fice, Room 24-204, MIT, Cambridge, Massa-
chusetts 02139, (617) 253-3814. 
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Department of Ocean 
Engineering 

(Course 13) 

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 in ocean engineering is to use the 
oceans effectively and wisely. 

The Department of Ocean Engineering pro-
vides the essential skills that ultimately enable 
its students to conceive, initiate, and direct 
complex engineering projects. Such tasks de-
mand flexible and adaptive engineering minds. 
The degree requirements in Ocean Engineer-
ing begin with the same basic mathematics, 
science, and engineering subjects as other 
traditional engineering disciplines and then ex-
tend beyond to prepare a professional who is 
capable of responding to the broad demands 
of complex engineering tasks. Through selec-
tion of degree programs and elective subjects. 
students may concentrate in areas such as 
structures, fluid mechanics, or naval architec-
ture. 

For nearly a century, MIT has been a I tiding 
center of ship research and design, anir is 
widely recognized for its contributions in such 
areas as hydrodynamics, ship structural me-
chanics and dynamics, propeller design, and 
overall ship design. The Pratt School of Nay.' 
Architecture and Marine Engineering, which 
was established through a bequest to MIT in 
1912, is an integral part of the Department of 
Ocean Engineering. Building upon this histori-
cal 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 inte-
grated fashion a wide range of technical, eco-
nomic, and political considerations. Other 
aspects of marine transportation include de-
signing deep-water ports, integrating harbor 
facilities with land-based transportation sys-
tems, and planning new uses of waterways to 
help solve urban transportation problems. 

Oil and gas beneath the ocean floor are in-
creasingly important sources of energy. An 
ocean engineer is concerned with all phases 
of discovering, producing, and delivering off-
shore 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 
undesiraJle side effects of offshore oil produc-
tion. Mining of seafloor minerals is assuming 
greater importance, and the ocean engineer 
has the task of developing technology for lo-
cating and recovering valuable minerals that 
lie beneath the oceans. Much new technology 
is required to explore the feasibility of ocean 
mining; more still is needed to make it eco-
nomically attractive and compatible with the 
environment. 

Once regarded as an inexhaustible source of 
food, the oceans are now approaching critical 
levels of depletion for some species. Engi-
neering techniques of analysis and prediction 
are essential to maintain the delicate natural 
balances of the oceans. The ocean engineer, 
together with marine biologists, aquatic ecolo-
gists, and pi blic policy planners, has a critical 
role to play in managing ocean resources to 
ensure survival of marine species and contir.J-
ing 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 exten-
sion 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 communica-
tion. 

The education of an ocean engineer or a na-
val architect revolves around three central 
components. The first is a firm foundation in 
such basics as hydrodynamics, structural me-
chanics, vibratory phenomena, energy conver-
sion, materials, and electronics. Second, the 
engineer needs broad exposure and practical 
experience in skills such as analysis and de-
sign. Third, the context for specific applica-
tions needs to be understood. The 
Department's undergraduate and graduate 
programs combine these components in a bal-
anced 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 partic-
ular interests are strongly encouraged. The 
Department's faculty has wide and continuing 
research and industrial experience. Depart-
mental facilities, which include a variable pres-
sure propeller tunnel, a ship model towing 
tank, a channel for oil-water interface studies, 
an acoustics and vibration laboratory, a ma-
rine data systems laboratory, a design labora-
tory, and computer facilities, offer a variety of 
opportunities for laboratory experience. 

Bachelor of Science In Ocean Engineering, 
In Naval Architecture and Marine 
Engineering, or without designation 
Course XIII 

The basic program offered by the Department 
is designed for students interested in engi-
neering aspects of ocean sciences, ocean ex-
ploration, and the utilization of the oceans for 
transportation, defense, and/or resources. The 
program leads to the Bachelor of Science in 
Ocean Engineering, in Naval Architecture and 
Marine 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 government, or for further study in 
graduate school. 

All Course XIII undergraduates take the same 
required subjects in mathematir:s, science, 
and engineering fundamentals, along with 
subjects fulfilling the General Institute Require-
ments. Some departmentally prescribed sub-
jects 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 unre-
stricted electives, which permit further study in 
specialized areas or a broadening of the stu-
dent'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, supple-
mented with elective studies, that prepare stu-
dents for environmentally related work. 

Versions of the Course XIII program leading to 
the Bachelor of Science in Ocean Engineer-
ing, or to the Bachelor of Science in Naval 
Architecture and Marine Engineering, are ac-
credited by the Accreditation Board for Engi-
neering and Technology, while those leading 
to the Bachelor of Science without designation 
of field are hot. 
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Bachelor of Science in Ocean Enginewing, 
in Naval Architecture and Marine 
Engineering, or without designation 
Course XIII 

Genital Institute Requirements 	 Total Units 

Science Requirement 
	

60 

Humanities, Arts, and Social Sciences Requirement' 
	

72 

The Science Distribution Requirement can be 
satisfied by 2.01, 2.40, and 18 03 in the 
Departmental Program. 

The Laboratory Requirement can be 
satisfied by 13.901 in the Departmental Program, 
plus an appropriate subject totaling 

	
6 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites if any (corequisites in italics) 

Required Sublects:2., 	 135 

One of the following three subjects' 
2.02 	Introduction to Systems Dynamics, 12; 8.01, 18.02 
6.003 	Signals and Systems, 15: 6.002. 18.03 or 18.06 

13.80J 	Mechanical Vibration. 12. 2.03J or 13.003J 

plus 

One of the following two subjects. 
220 	Fluid Mechanics 12; 18.02, 18.03 
1.60 	Fluid Dynamics, 12; 18.03 

plus 

13.00 	Computer-Aided Hydrostatics and Hull Surface 
Definition. 12: 8.01, 18.02 

13.003J 	Dynamics, 12; 2.01, 2.02 18 03 

13.021 	Marine Hydrodynamics I. 12, 1 05 or 2.20 

13.10J 	Introduction to Structural Mechanics, 12; 2.01 or 
2015. 

13.40 	Elements of Ocean Engineering Design. 12; 2.01 

13.73 	A Survey of Ocean Engineering. 2 

13.700- 
13.709 	Special Problems in Ocean Engineering, 10 

13.901 	Ocean Engineering Laboratory I, 6, 2.20 

18.03 	Differential Equations, 12. 18.02 

2.01 	Mechanics of Solids. 12: 8.01, 18.02 

2.40 	Thermodynamics, 12; 802, 18 03 

Reistrkied Electives:45 	 30 

Thirty units are to be chosen by the student 
and faculty advisor to attain preparation 
for a career in Ocean Engineering or 
in Naval Architecture and Marine 
Engineering, or to attain another 
educational objective defined by the 
student 

Unrestricted Electives, 
	

54 

Total Units Required for the S.B. Degree 
	

360 

4 01 Economic Principles I is required in the Humanities 
Arts, and Social Sciences program it another subject in the 
fteld of economics is not included in the elective program 
2 
The Department allows substitution of subjects of similar 
content after consultation with the faculty advisor 

Bachelor of Science in Ocean Engineering, 
in Naval Architecture and Marine 
Engineering, or without designation 
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 
Naval Architecture and Marine Engineering, or 
in Ocean Engineering, or without designation. 
Students in the internship program also may 
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 Engi-
neering Internship Program, described in detail 
in the School of Engineering section. 

All MIT sophomores in good standing can ap-
ply for entrance to the program. Alternating 
periods at the Institute and at cooperating 
work sites are arranged so that graduation is 
not delayed beyond the normal date. 

The companies and laboratories participating 
in the internship program cover all important 
aspects of ocean engineering, including naval 
architecture and marine engineering. Assign-
ments with these organizations provide oppor-
tunities to participate in activities such as 
construction, testing, design. development, re-
search, and technical planning 

Versions of the Course XIII-C program leading 
to the Bachelor of Science in Ocean Engineer-
ing, or in Naval Architecture and Marine Engi-
neering, are accredited by the Accreditation 
Board for Engineering and Technology, while 
those leading to the Bachelor of Science with-
out designation of field are not 

3 
For the degree without designation of field delete 13.40 
Elements of Ocean Engineering Design from the list of 
required subjects and increase the Unrestricted Elective units 
by 12 

4 
For the degree in Ocean Engineering, students are required 
to take at least thirty units from the following areas Dynamics. 
Design, Hydrodynamics. Instrumentation and Electronics, 
Management and Economics, Materials and Fabrication, 
Ocean Acoustics, Ocean Environment, Power and Propulsion 
Probabilistic Systems Analysis, and Structures Selected 
subjects need not be in different areas. 
5 
For the degree in Naval Architecture end Marine Engineenng, 
at least one subject from the area of Power and Propulsion 
must be included in the 30 units of elective subjects described 
III footnote 4 above 

The Course XIII-C curriculum is identical to 
Course XIII, except that 13.771 Engineering 
Internship (12 units) and 13.772 Industrial 
Practice in Ocean Engineering (12 to 36 units) 
are taken in place of Special Problems in 
Ocean Engineering. Further details may be 
obtained from the Department. The Depart-
ment also suggests that 13.901 and 13.902 be 
taken to satisfy the Institute Laboratory Re-
quirement. 

Combined Bachelor's and 
Master's Degree Program 

Programs leading to a joint Bachelor of Sci-
ence (in aeronautics and astronautics, civil en-
gineering, electrical engineering, mechanical 
engineering, naval architecture and marine en-
gineering, or ocean engineering), and a Mas-
ter 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 na-
val architecture and marine engineering. Stu-
dents desiring 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 partici-
pating departments. For further information, in-
terested students should contact the 
Departmental Student Administration Office. 

Inquiries 

Further information on undergraduate pro-
grams, admissions, and financial aid may be 
obtained by contacting Professor J. Kim Van-
diver, Room 5-222A, MIT, Cambridge, f.'"assa-
chusetts 02139, (617) 253-4366. 



Department of Ocean Engineering 
	 175 

Graduate Study 

  

   

Graduate study in the Department of Ocean 
Engineering can lead to the following degrees: 
Master of Science; Ocean Engineer; Doctor of 
Philosophy; or Doctor of Science. 

An acceptable program of subjects plus an ac-
ceptable thesis leading to the Master of Sci-
ence usually requires from one to two 
academic years, depending upon undergradu-
ate preparation. 

The Ocean Engineer degree requires at least 
two years, including a substantial thesis. 

The Doctor of Science or Doctor of Philosophy 
with a specification in an ocean-related field 
usually requires more than three years follow-
ing a Bachelor of Science. 

Students, together with their program advisors, 
usually can tailor their programs of graduate 
study to suit individual interests and career 
objectives. Detailed Departmental require-
ments are available from the Departmental 
Student Administration Office. 

Entrance Requirements for Graduate 
Study 

Undergraduate preparation for admittance to 
graduate study in the Department of Ocean 
Engineering ideally should be equal in quality. 
quantity, and breadth of coverage to the De-
partment's undergraduate curricula. An under-
graduate degree in ocean engineering is not 
required. 

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 a few upper 
leve undergraduate subjects. Undergraduate 
subjects so required may not count toward ad-
vanced degree requirements. Somewhat less 
broad undergraduate work is required of can-
didates for the degree of Master of Science 
without specification, provided that the student 
has a correspondingly increased competence 
in areas pertinent to his or her proposed grad-
uate program. 

Ocean Engineering, 
Naval Architecture and Marine 
Engineering 
Course XIII 

The Department's curriculum leading to a 
Master's degree in Ocean Engineering is 
based on a broad working knowledge of all 
the basic engineering skills. The intended out-
come 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 engi-
neering disciplines are needed to address the 
problem at hand. As a part of the more gen-
eral field of Ocean Engineering, Naval Archi-
tecture and Marine Engineering is concerned 
with all aspects of waterborne vehicles operat-
ing on, below, and just above the sea surface. 
The S.M. degree in Naval Architecture and 
Marine Engineering is intended to develop an 
individual who plans to concentrate in areas 
related to waterborne vehicles am:For their 
subsystems. 

Major fields of study or specialization include 
(but are not limited to) the following: 

Applied mechanics 
Environmental engineering 
Fluid mechanics 
Hydrodynamics 
Marine acoustics 
Marine data systems engineering 
Marine engineering 
Marine materials and fabrication 
Marine systems 
Offshore engineering 
Offshore platform design 
Seatloor engineering 
Ship design 
Ship and offshore rig dynamics 
Ship propulsion 
Ship systems 
Structural mechanics 

Doctoral degrees are offered in the fields of 
Ocean Engineering and Naval Architecture 
and Marine Engineering. Students are admit-
ted to the doctoral program after successful 
completion of the appropriate qualifying exam-
inations The student's plogram must be ac-
ceptable to the Departmental Committee on 
Graduate Students, both with respect to depth 
in the major area and broadness in collateral 
areas. Details on the examination process and 
other requirements, including the doctoral the-
sis, may be obtained from the Departmental 
Student Administration Office. 

There are a;so a number of interdepartmental 
doctoral programs available to students in 
the Department. Details may be found in 
Chapter V. 

Novel Construction and Engineering 
Course XIII-A 

This Program provides appropriate academic 
background for naval officers who later ac-
tively participate in concept formulation, de-
sign, and construction of naval vessels. In 
addition to general engineering and science 
and a core program of subjects in ocean engi-
neering, each student follows one of several 
specialized curricula in aspects of, or applica-
ble to, naval construction and engineering. 

The Program leads to the Ocean Engineer or 
Master of Science. For programs leading to 
the Ocean Engineer. a Master of Science may 
be awarded simultaneously upon recommen-
dation of the Department or of some other de-
partment related to the student's specialty. For 
programs leadinn to the Master of Science, an 
additional Master of Science may be awarded 
simultaneously in a second field of specializa-
tion upon recommendation of the department 
represented by that field. 

Ocean Systems Management 
Course XIII-B 

The XIII-B Program in Ocean Systems Man-
agement (formerly Shipping and Shipbuilding 
Management) offers both Master of Science 
and Doctor of Philosophy degrees. 

The Master's program is intended for students 
with solid engineering backgrounds who are 
interested in the business and government 
management aspects of ocean engineering 
systems and activities, including ocean trans-
portation. marine resource development, pub-
lic policy and ocean use, ocean mining, ports, 
and fisheries. Technical background should 
consist of a S.B. degree in engineering or sci-
ence. 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 not possessing a 
background in ocean engineering are required 
to take 13.40 Elements of Ocean Engineering 
Design. 

Depending on background preparation, a stu-
dent entering this program can take from one 
to two years to complete the degree. The pro-
gram can be accomplished in one year by a 
Department undergraduate who carefully 
schedules his or her elective time from the 
junior year on. Such a student is awarded 
concurrently an S.M. in Ocean Systems Man-
agement and an S.B. degree. Further informa-
tion on the Master's program requirements 
can be obtained from the Departmental Stu-
dent Administration Office. 
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The doctoral degree program in Ocean Sys-
tems Management requires the development 
of new knowledge that enhances the state of 
the art in this area. To achieve that goal, the 
student is expected to complete a program of 
study and write a dissertation that successfully 
integrates theory, methodology, and experi-
ence in the fundamental disciplines that con-
stitute the Ocean Systems Management area, 
such as engineering, economics, business 
administration, operations research, public pol-
icy analysis, and law. Students are admitted to 
the doctoral program after passing the appro-
priate written and oral qualifying examinations. 
Further information on the doctoral program 
requirements and examination process may 
be obtained from the Departmental Student 
Administration Office, 

Ocean Engineer 

The program leading to the Ocean Engineer 
degree equires a higher level and significantly 
broader range of professional competence in 
engineering than that required for the S.M. de-
gree. The program for an Engineer's degree 
ordinarily includes two subjects in the areas of 
economics, industrial management, and public 
policy or law, and at least 12 units of compre-
hensive design. Should the student be working 
toward the simultaneous award of the Engi-
neer and Master's degrees, a single thesis is 
generally acceptable, provided it is appropriate 
to the specifications of both degrees and dem-
onstrates the educational maturity expected of 
candidates for the higher degree. Additional 
information on Departmental requirements is 
available from the Departmental Student 
Administration Office. 

Technology and Policy (S.M.) 

The Department also offers a Master's degree 
in Technology and Policy. This program edu-
cates students with a strong technical founda-
tion in a marine-related field as well as a 
strong competence in dealing with policy is-
sues. This program is interdepartmental and if: 
described in Chapter V. Requirements for en-
try into this program are the same as those 
required for the XIII-B Program with adjust-
ments made for the special requirements of 
the Technology and Policy Program. 

Transportation (S.M.) 

The interdepartmental degree of Master of 
Science in Transportation is offered in cooper-
ation with the Center for Transportation Stud-
ies. Most ocean engineering students studying 
transportation at the Master's level are en-
rolled in this interdepartmental program. Re-
quirements for the Master of Science in 
Transportation are described in Chapter V. 

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 admis-
sion to the Management of Technology Pro-
gram. Jointly developed and offered by MIT's 
School of Engineering and the Sloan School 
of Management, the program entails a rigor-
ous twelve-month curriculum, focusing on 
management principles for technical persons 
in a technical environment. The program is 
designed for scientists and engineers on a ca-
reer path requiring increasing managerial re-
sponsibilities for technical activities. Details of 
the program are described in Chapter V. 

Joint MIT-WHOI Program 
Course XIII-W 

A joint program with the Woods Hole Oceano-
graphic Institution is intended for students 
whose primary career objective is oceano-
graphic engineering. Students divide their aca-
demic and research efforts detween the 
campuses of the two institutions. While in resi-
dence at MIT, students enrolled in this course 
follow a program similar to that of other stu-
dents in the Department. The program is de-
scribed in more detail under the section at the 
end of this chapter on MIT's Joint Program in 
Oceanography and Oceanographic Engineer-
ing with the Woods Hole Oceanographic Insti-
tution. 

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 contribute directly to the assis-
tant's educational program. An assistant may 
not register for more than 36 units per term, 
depending on the appointment held. Additional 
registration may be allowed when directly con-
nected with an assistant's assigned duties. 

A limited number of awards and scholarships 
are available to graduate students in the De-
partment. 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 engi-
neering or in ocean engineering. Fellowships 
are also awarded each year by the Office of 
Naval Research (ONR) and the National Sci-
ence Foundation (NSF). 

Prospective students are invited to communi-
cate with the Department regarding any of 
these educational and financial opportunities 
Applications for the Society of Naval Architects 
and Marine Engineers Graduate Fellowships, 
and Office of Naval Research and National 
Science Foundation fellowships are made di-
rectly to the appropriate society. Inquiries for 
the fall term snould be made late in the pre-
ceding fall term. 

Inquiries 

Additional information concerning academic 
programs, research opportunities, admissions, 
and financial aid may be obtained by writing to 
the Student Administrator, Department of 
Ocean Engineering. Room 5-225, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-1994. 
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School of Humanities 
Economics (Course 14) 
Humanities (Course 21) 
Linguistics and Philosophy 

(Course 24) 

and Social Science 
Political Science (Course 17) 
Psychology (Course 9) 
Program in Science. Technology. 

and Society (STS) 

The School of Humanities and Social Science 
reflects the great diversity of MIT today. In a 
university whose activities center around sci-
ence and technology. the School represents 
the main fields of the liberal arts. Strong grad-
uate programs exist in economics, linguistics, 
philosophy, political science, and psychology: 
students and faculty participate extensively in 
the research activities of numerous centers, 
laboratories and departments outside the 
School. There is an ambitious and steadily 
broadening program of undergraduate educa-
tion, which includes majors in economics, phi-
losophy, language and mind, political science, 
and the various areas in the humanities, plus 
an interdisciplinary major in science or engi-
neering and the humanities. A flourishing pro-
gram of extracurricular activities attracts many 
students, notably in drama and in music. Stu-
dent participation in musical activities is, in-
deed, perhaps more extensive at MIT than at 
any other major university, with a vigorous 
symphony orchestra, several strong choral 
groups, a fine jazz band, a concert band, and 
a wide variety of similar groups. 

The graduate programs, while admitting rela-
tively small numbers of students, are among 
the strongest at MIT. The esprit de corps is 
strong and there is a marked emphasis on de-
veloping new and exciting fields of inquiry. 
Many students take advantage of the opportu-
nity to develop close associations with such 
interdisciplinary centers as the Center for In-
ternational Studies, the Center for Policy Alter-
natives, the Artificial Intelligence Laboratory, 
the Energy Laboratory. the Research Labora-
tory of Electronics, anO the Center for Euro-
pean Studies at Harvard Some of the 
graduate programs stress the use of mathe-
matical and computer-oriented skills, but many 
doctoral theses are concerned with non-quan-
titative social science or humanistic topics. 
Moreover, graduate students are not entirely 
confined to the established doctoral programs. 
There is always room for the occasional highly 
motivated student to develop a special pro-
gram of his or her own 

The research achievements of the School are 
perhaps best known to the world at large 
through the widely publicized achievements of 
certain distinguished members of the faculty. 
The chief emphasis of research in the School, 
however, as in the rest of the Institute, has 
been less on the activities of brilliant individu-
als than on teamwork. In the field of communi-
cations, for example, there are many 
interdisciplinary projects. some involving col-
laboration among linguistics, philosophy, and 
psychology, which all have a special interest 
in cognitive science. and others involving polit-
ical science and various branches of engineer-
ing. The Department of Economics and the 
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Special and Interdisciplinary 
Programs in Humanities 
and Social Science 

Sloan School of Management cooperate 
closely in a number of branches of applied 
economics. Studies of the labor market are 
conducted by economists, sociologists, and 
political scientists. A long-established concern 
with science and public policy involves people 
all over the Institute, and is particularly strong 
in Political Science and the Program in Sci-
ence. Technology, and Society. A growing in-
terest among musicians in acoustics and 
computers leads them to work jointly with 
electrical engineers. As the engineering de-
partments have become increasingly con-
cerned with questions of applied social 
science, such as energy management, urban 
transportation problems, and the exploitation 
of the sea bed, new opportunities have 
emerged for collaboration. 

Undergraduates benefit in a variety of ways 
from these advanced research and training 
programs. Students majoring in economics, 
philosophy, rrIcl political science, for example, 
take part in graduate seminars and may find 
part-time professional employment on faculty 
research projects. The Department of Humani-
ties does not undertake graduate training, but 
does offer a number of undergraduate degree 
programs. Through Course XXI, students may 
major in one of the humanistic disciplines 
(e.g., history, literature, anthropology, music) 
or combine the study of any of these disci-
plines with a science or an engineering field in 
one of the unique dual degree programs 
(Course XXI-E and XXI-S, Program 1) offered 
by the Institute. 

In addition, Course XXI offers a major jointly 
administered by the Department of Humanities 
and the Program in Science, Technology, and 
Society. Undergraduates may indeed, once 
they have fulfilled the Institute Science Re-
quirements, devote all of their time to the hu-
manities and social sciences and acquire a 
solid foundation for advanced work in any of 
the disciplines represented in the School. The 
student of the humanities or social sciences 
who wishes to deepen his or her fluency in 
science or engineering, perhaps with an eye 
to a career in those fields, will also find a 
great deal of freedom (i.e., free elective time) 
to do so. 

A chief concern of the School in undergrad-
uate education has long been the provision of 
subjects to fulfill the purposes of the Institute 
Requirement in the Humanities. Arts, and So-
cial Sciences. The School of Architecture and 
Planning otters some subjects that satisfy the 
requirement, but the great majority are pro-
vided by the School of Humanities and Social 
Science. The object of the requirement, 
broadly stated, is to ensure that every under-
graduate at MIT is exposed to a wide range of 

cultural and intellectual influences. MIT seeks 
to otter much the same range of subjects as a 
first-rate liberal arts college, in addition to the 
special offerings made possible by well-
developed graduate and research programs. 
There are numerous offerings in English and 
foreign literature, foreign languages, archaeol-
ogy and anthropology, history, music, drama, 
and a wide variety of other subjects. The 
range of options is constantly changing, as 
new activities evolve at MIT and as student 
interests change. 

The School is particularly anxious to encour-
age students equally concerned with the sci-
ences and technology and with the humanities 
and social sciences to come to MIT. We are 
persuaded that modern society has been un-
duly constricted intellectually by the tradition 
that has tended to segregate scientific and hu-
manistic education. Undergraduate education 
at MIT is moving increasingly in the direction 
already taken by research and placing growing 
emphasis on collaborative endeavors which 
connect the sciences and humanities. 

The School's commitment to this view finds 
expression in a substantial Program in Sci-
ence, Technology, and Society. This Program, 
which has both educational and research ob-
jectives, is concerned with the human conse-
quences of scientific and technological 
advances. 

To stress this new development is not to imply 
that MIT must emphasize science and tech-
nology in all its offerings in the humanities and 
social sciences. Ample room will remain for 
more or less conventional majors in econom-
ics, political science, philosophy, history, litera-
ture, foreign languages, anthropology, and 
music. Students will continue to demand the 
best in the humanities and social sciences as 
they demand the best in science and engi-
neering. However, the emphasis will always 
be on making MIT undergraduate education 
something quite distinctive 

The School offers a number of undergraduate 
academic programs which embrace several 
disciplines. In general, these programs are 
staffed collaboratively by faculty members 
from various departments and fields in the 
School of Humanities and Social Science and, 
in some cases, from the Institute's other 
Schools as well. 

Concentrations within the Humanities, Arts, 
and Social Sciences Requirement are avail-
able in all of these areas, degree programs in 
some of them. 

Full information on subjects offered, names of 
participating faculty, and specific concentration 
and major requirements in these programs 
may be obtained from the individual program 
Coordinator or from the Humanities Under-
graduate Office, Room 14N-409, (617) 253-
4441. The lists of subjects also appear in the 
Guide to the Humanities, Arts, and Social Sci-
ences Requirement. 

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'Archaeology, 
Literature, Political Science, Music, Art and Ar-
chitecture, 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 humanistic part of a 
joint degree program (Course XXI-E or XXI-
S). American Studies majors work out a co-
herent program of study with an advisor, usu-
ally including two subjects each in Literature 
and History, although variations are possible. 
Major programs can center on a particular in-
terest (e.g., law in America, contemporary 
American politics, the 19th-century American 
novel) or aim more broadly at a comprehen-
sive knowledge of various aspects of America. 
See Degree Program Requirements under the 
Department of Humanities. 

Coordinator of American Studies for 1984-85 
is Professor Arthur Kaledin, Room 14N-309, 
253-4144 
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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 institutions to 
that of material artifacts, literature, and certain 
branches of the original languages. The chro-
nological span of the program includes the 
6,500 years between 5000 BC and 1500 AD. 
Subjects are drawn from Literature, Foreign 
Languages and Literatures, History, Anthropol-
ogy/Archaeology, and Traditions and Texts. 
Ancient and Medieval Studies is available as a 
field of concentration. 

The goal of this program is to develop knowl-
edge 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, Emphasis is placed on the 
structure of institutions and social systems, 
and on relationships among the social order 
and learned traditions, values, ideologies, and 
ideas. Ancient and medieval studies derive a 
special interest from the fact that the record is 
so full and various and that much of it is of ex-
ceptionally high quality in substance and in 
form. 

Coordinator of Ancient and Medieval Studies 
for 1984-85 is Professor Richard M. Douglas, 
Room 14N-417, 253-4445. 

Drama Program 

The Drama Program offers an opportunity for 
the serious study of dramatic literature based 
on practical experience acquired through the 
production of plays in the theater. Students 
concentrating in drama are asked to divide 
their studies between subjects which explore 
the various forms and the traditional master-
pieces of drama throughout the ages, from the 
Greeks to the present, and theater or dance 
practicum subjects that involve direct partici-
pation in various aspects of actual productions 
mounted in the Kresge Little Theater. The pro-
gram is coordinated with the activities of the 
MIT Dramashop and the Dance Workshop 
where students work and study with a profes-
sional staff who teach directing, acting, chore-
ography, dance aesthetics, scene and 
costume design, stage lighting, makeup arts, 
and general scenecraft. 

For further information on a concentration in 
Drama and a list of the approximately 15 sub-
jects which MIT offers in dramatic literature, 
theater arts, and dance, please contact Dr. 
Robert N. Scanlan, Room W16-108, 253-
2908, or the Humanities Undergraduate Office, 
14N-409, 253-4441. 

Film and Media Studies 

The program in film and media offers MIT un-
dergraduates an opportunity for interdisci-
plinary study of film, television, and other me-
dia of mass communications. The goal of the 
program is to develop an understanding of the 
historical, cultural, and artistic significance of 
film and other modern media. 

The curriculum is organized in three cate-
gories of subjects: 1) those devoted exclu-
sively to film (which emphasize the historical 
and artistic perspectives of the liberal arts); 
2) those concerned primarily with television 
and mass communications (which center on 
the political, ideological, and policy-oriented 
perspectives of the social sciences); 3) those 
which use both perspectives in comparing film 
and media forms of story-telling and communi-
cation with their ancestors in older cultures 
and with the forms of other contemporary 
technologies. Collateral subjects in several na-
tional literatures, in anthropology, and in Sci-
ence, Technology, and Society (STS), are 
particularly relevant in this group. 

Many of the subjects that comprise the core 
curriculum make extensive use of such re-
sources as the MIT Cable Television System, 
which telecasts films and specially prepared 
tapes in conjunction with particular subjects; 
the University Film Study Center, an archive 
containing primary film and video materials as 
well as books and periodicals devoted to film 
and media; the Research Program on Com-
munications Policy, which conducts seminars 
and research on the mass media; and the 
News Study Group, which archives and ana-
lyzes public affairs and news broadcasting. 
Most core subjects also exploit video technol-
ogies in the classroom and encourage stu-
dents to use video playback systems in 
preparing for tests and essays. 

Faculty drawn from the following fields regu-
larly teach subjects in the core curriculum. Art 
and Architecture, Foreign Languages and Lit-
eratures, Literature, and Political Science. 

The coordinator of Film and Media Studies for 
1984-85 is Professor David Thorburn, Room 
14N-335, 253-6950. 

Latin American Studies 

The program in Latin American Studies offers 
MIT students the chance to explore intercon-
nections among culture, society, and politics in 
a major third-world area. Its underlying pur-
pose is to reveal the historical and contempo-
rary forces that have shaped Latin American 
civilization and that delineate prospects and 
problems for future development, including the 

relationship to the United States and other 
parts of the industrial world. The subjects of-
fered at MIT in Latin American Studies are 
drawn from various disciplines, primarily For-
eign Languages and Literatures, History, An-
thropology/Archaeology, and Political Science. 

Latin American Studies is available as a con-
centration and also as the humanistic part of a 
Joint degree program (Course XXI-E or XXI-
S). For the major, students must take at least 
one advanced subject conducted in Spanish 
(or Spanish III and IV). No more than four 
subjects can be from a single discipline; no 
more than two can focus on the Iberian penin-
sula. See Degree Program Requirements un-
der the Department of Humanities. 

Coordinator of Latin American Studies for 
1984-85 is Professor Peter Smith, Room E53-
365, 253-4430. 

Russian Studies 

Russian Studies is an undergraduate program 
of analytical, historical, and evaluative subjects 
about people with a tradition and form of life 
different from the American in ways that are 
sometimes complementary, sometimes com-
petitive. With a focus on both the society and 
the culture of a significant area of the world, 
this interdisciplinary and interdepartmental 
program is designed to make possible con-
crete exploration of important concerns of 
modern humanity. These include tradition and 
radicalism; rural versus urban life; the place of 
the imagination in historical change; industrial-
ization, technology, and the expressivistic 
modern sensibility; and humanism and terror. 
The subjects in Russian Studies are drawn 
primarily from History, Literature, Political Sci-
ence, and Russian. Readings and classes in 
all subjects are in English. 

Russian Studies may be taken as a concen-
tration or as the humanistic part of a Joint de-
gree program (Coorse XXI-E or Course XXI-
S). The major includes at least two subjects 
each in Russian society and Russian culture. 
Students may arrange Russian language cred-
its within the major program and use the lan-
guage in certain subjects. See Degree 
Program Requirements under the Department 
of Humanities. 

Coordinator of Russian Studies for 1984-85 is 
Professor Robert MacMaster, Room 14N-421, 
253-2641. 
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Traditions and Texts 

This program provides a series of interdsci-
plinary humanistic subjects designed to intro-
duce undergraduates to some of the major 
cultural traditions of civilization as expressed 
in written texts and works of art. Most of these 
subjects deal with principal periods in Western 
tradition, ranging from ancient Greek and Bibli-
cal studies through the Middle Ages and Re-
naissance to the Modern period, but there are 
also subjects focused on the traditions of East 
Asia and the Islamic world. Cutting across var-
ious forms of thought and expression — reli-
gion, philosophy, history, literature, and the 
arts — the consistent aim of this program is to 
make intelligible the changing network of val-
ues which link a society's present with its past 
and future, and to trace the processes of 
transmission and rebuilding which occur within 
it. The subjects are taught by taculty from sev-
eral humanistic fields. Traditions and Texts is 
available as a field of concentration. 

Informetion on Traditions and Texts for 1984-
85 may be obtained from the Humanities, Arts, 
and Social Sciences Information Center, 
Room 14N-409, 253-4441. 

Women's Studies Program 

Women s Studies involves a re-cognition of 
the importance of gender as an analytic cate-
gory in traditional academic disciplines. Sub-
jects offered in this program provide students 
with an alternative way to think about fields of 
study, reading back into those fields the so-
cial, historical, and cultural experiences and 
contributions of women. A Women's Studies 
perspective adds an important and long-
neglected dimension to traditional humanistic, 
scientific, and social scientific disciplines by 
reconstructing standards for theory and meth-
odology in fields as diverse as biology, psy-
chology, and literature. 

The program is described in greater detail in 
Chapter III. Further information may be ob-
tained from Dr. Ruth Perry or Mary Wyer, 
Room 14E-316, 253-8844. 

Office of the Dean 

Ann Fetter Friedlaender, Ph D 
Professor of Economics and Civil 
Engineering 
Dean 

Janet Romaine, B A 
Assistant Dean for Administration 

Travis Rhodes Merritt, Ph D 
Associate Professor of Literature 
Director. Humanities Undergraduate 
Office 

Ruth V Spear, B.A. 
Coordinator. Humanities Undergraduate 
Office 

School Faculty and Staff Without 
Departmental Affiliation 

Martin Dyck, Ph .D 
Professor of German and Literature 

Ruth Perry, Ph .D 
Senior Lecturer in Literature and 
Women's Studies 
Director of Women's Studies 

Robert N Scanlan, Ph D 
Lecturer in Drama and Theater Arts 

Beth Soil, B S 
Lecturer in Dance 

William Nash Locke, Ph .D 
Professor of Modern Languages, Emeritus 
Director of Libraries, Emeritus 

Women's Studies subjects are designed to 
make women's reality visible whatever the 
area of study. They often examine sex roles 
and gender identity for men and for women at 
the individual level, at different times and in 
different societies. They ask whether or not 
there are cultural universals in the definition of 
gender. The curriculum includes both a core 
subject — Introduction to Women's Studies --
and a selection of subjects from many depart-
ments at the Institute, listed in the Special 
Programs section of Chapter VII. The Program 
also offers a Humanities concentration in 
Women's Studies. 
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Department of Economics 

Edgar Cary Brown, Ph.D. 
Professor of Economics 
Acting Head of the Department 

Paul Lewis Joskow, Ph.D 
Professor of Economics 
Associate Head of the Department 

Professors 

Morns Albert Adelman, Ph.D 
Professor of Economics 
(On leave) 

Sidney Stuart Alexander. Ph D 
Professor of Economics 
and Management 
(Or 	's re) 

Robert Lyle Bishop, Ph D 
Professor of Economics 

Peter Arthur Diamond, Ph D 
Professor of Economics 

Rudiger Dornbusch, Ph.D. 
Ford International Professor of 
Economics 

Richard Samuel Eckaus, Ph D 
Ford International Professor of 
Economics 

Stanley Fischer, Ph.D. 
Professor of Economics 

Franklin Marvin Fisher, Ph D 
Professor of Economics 
(On leave, spring) 

Ann Fetter Friedlaender, Ph.D 
Professor 0 Economics and Civil 
Engineering 
Dean, School of Humanities 
and Social Science 

Jean-Michel Grandmont, Ph.D.  
Professor of Economics 
(Visiting) 

Oliver D'Arcy Hart, Ph.D. 
Professor of Economics 
(Visiting) 

Jerry Allen Hausman, D Phil 
Professor of Economics 

Paul Robin Krugman, Ph D 
Professor of Economics 
and Finance 

Edwin Kuh, Ph D 
Professor of Economics 
and Finance 

Eric Stark Maskin, Ph D 
Professor of Economics 

Daniel Little McFadden Ph D 
Elizabeth and James R Killian 
Class of 1926 Professor 
Professor of Economics 
(On leave) 

Franco Modigliani. D Jur . 

D.Soc.Sci LL D 
Institute Professor 
Professor of Economics 
and Finance 

Michael Joseph Piore, Ph D 
Mitsui Professor in Problems of 
Contemporary Technology 
Professor of Economics 

Jerome Rothenberg, Ph D 
Professor of Economics 

Paul Anthony Samuelson, Ph.D 
LL D, D.Litt., Sc .0 
Institute Professor 
Professor of Economics 

Abraham J Siegel, Ph.D 
Professor of Industrial Relations 
Dean, Alfred P Sloan 
School of Management 

Robert Merton Solow, Ph D, 
LLD,DLH 
Institute Professor 
Professor of Economics 

Lance Jerome Taylor. Ph D 
Professor of Nutritional 
Economics 

Peter Temin, Ph 
Professor of Economics 

Lester Carl Thurow, Ph D 
Gordon Y Billard Professor of 
Economics and Management 

Martin Lawrence Weitiman, Ph D 
Professor of Economics 

Associate Professors 

Olivier Jean Blanchard Ph D 
Associate Professor of Economics 

Henry Stuart Farber, Ph.D.  
Associate Professot.  of Economics 

Jeffrey Earl Harris M 0, Ph D 
Associate Professor of Economics 

Timothy Jerome Kohoe. Ph D 
Associate Professor of Economics 

Jean Michel Tirol°, Ph.D. 
Associate Professor of Economics 

William Cody Wheaton. Ph D 
Associate Professor of Economics 
and Urban Studies 

Halbert Lynn White, Jr., Ph D 
Associate Professor of Economics 
(Visiting) 

Assistant Professors 

Joseph von Host horn Farrell, D Phil 
Assistant Professor of Economics 

Drew Douglas Fudenberg, Ph D. 
Assistant Professor of Economics 
(Visiting) 

James Michael Poterba, D.Phil, 
Assistant Professor of Economics 

James Leo Powell. Ph.D 
Assistant Professor of Economics 

Garth Saloner, Ph D 
Assistant Professor of Economics 

Instructor 

Nicholas Gregory Manktw, Ph D 

Administrative Officer 

ldella Lyman Tapley, A B 

Administrator for Finance 
and Operations 

Pamela Shepherd-Hart B A 

Professors Emeriti 

Evsey David Domar. Ph D 
Ford International Professor of 
Economics. Emeritus 

Harold Adolph Freeman, S B 
Professor of Statistics, Emeritus 

Everett Einar Hagen. Ph D 
Professor of Economics and 
Political Science, Emeritus 

Charles Poor Kindleberger ,  
PhD.DHC 
Ford International Professor of 
Economics, Emeritus 

Charles Andrew Myers, Ph D 
Professor of Industrial Relations 
Stoan Fellows Professor of 
Management, Emeritus 
Senior Lecturer 

Paul Pigors, Ph D 
Professor of Industrial Relations. 
Erne. itus 

Paul Narcyz Rosenstein-Roden, 
Dr Her Pol 
Professor of Economics. Emeritus 
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Department of Economics 

(Course 14) 

Undergraduate Study 

Economics is the study of the behavior of eco-
nomic units, nstitutions, and systems and the 
choices that they make with respect to the al-
location of scarce resources among pri.: Juction 
and consumption. The study of economics 
provides an understanding of important as-
pects of current society: the determinants of 
wealth, income, poverty, jobs, and prices; the 
impact of government policy upon the eco-
nomic behavior of firms, individuals, and soci-
ety; the structure of markets and their 
allocation of resources in the context of equity 
and efficiency. 

Economics is concerned with a wide range of 
problems that directly affect society: the cause 
of unemployment and price rigidity; productiv-
ity and economic growth; foreign debt and 
trade linkages; union behavior and the struc-
ture of labor markets; taxation and incentives; 
and the role of government in private markets. 

The introduction to the School of Humanities 
and Social Science found earlier in this chap-
ter describes the Dopartment in the larger 
context of the School and of MIT. 

Bachelor of Science In Economics 
Course XIV 

The Course leading to the Bachelor of Sci-
ence in Economics combines training in tech-
nical economics with opportunities for a broad 
and balanced undergraduate education. Stu-
dents may select programs that emphasize 
the relotion of technology to economics by 
concentrating their free elective time in sci-
ence and engineering: they may choose pro-
grams that concentrate more heavily on 
economics and uther social sciences; or they 
may undertake to relate economics to history. 
philosophy, or literature. The successful com-
pletion of the degree prepares students for 
study in economics, industrial relations, busi-
ness administration, law, and related fields, or 
for careers in teaching, government, research, 
unions, finance, and business. 

The aims of the degree program are threefold: 
tu give studei its a firm grounding in modern 
economic theory: to provide a basic descrip-
tive knowledge of the US and world economy: 
and to develop in students the capability for 
quantitative research and independent 
thought. These aims roughly co respond to the 
requirements in the Course XIV curriculum of 
theory, electives, statistics, and research 

The requirements allow substantial freedom 
for students in designing individual programs 
within economics and in balancing the pro-
gran with subjects in °the; discipiines. The 
large amount of unrestricteC elective time en-
courages students to shape programs close to 
their own needs and interests. 

Students who have taken 14.01 Economic 
Principles I and 14.02 Economic Principles II 
by the end of their second year can follow a 
program which permits considerable depth in 
electives in the third and fourth yeas. The 
most satisfactory plan is to take 14.04 Inter-
mediate Microeconomic Theory and 14.06 In-
termediate Macroeconomic Theory in 
successive terms of the third year and to con 
plate 14.31 Econometrics before the end of 
the third year This satisfies prerequisites for 
all subjects ank prepares students for thesis 
research. 

The Department species one science distn 
bution subject and one laboratory subject, and 
strongly recommends that all students take an 
additional subject in computer techniques and, 
if professionally interested in economics, fur-
ther work in mathematics 

Bachelor of Science In Economics 
Course XIV 

General institute Requirements 	 Total unite 

Scitnce Requirement 	 60 
The Humanities, Arts and Social Sciences 
Requirement can be satisfied by subjects 
in the Departmental Program,' plus 
appropriate subjects totaling 	 46 

The Science Distribution Requirement 
can be satisfied by 14 30 
in the Departmental Program, plus 
appropriate subjects totaling 	 24 

The Laboratory Requirement can be 
satisfied by 14 31 in the Departmental 
Program 

Departmental Program 

Subiecf names below are followed by credit units. 
and by prerequisites if any (corequisites in iiah?csl  

Required Subjects: 

14 01 	Economic Principles I, 9 

14 02 	Economic Principles II. 9 

14 04 	Intermediate Microeconomic Theory, 12; 14.01 

14.06 	Intermediate Macroeconomic Theory, 12, 14 02 

14.30 	Introduction to Statistical Method in Eoonorteca2, 
12, 18 02 

14 31 	Econometrics, 12 14,30 

14 39 	Undergraduate Thesis Seminar,, 6, 14 04, 14 06, 
14 31 

Thesis (9 units) 

Restricted Electives: 

Elective subjects in economics 

Unrestricted Electives 

Total Unite Required tor the S.B. Degree 

No more than 27 units in Economics, excluding the required 
subjects. may be used for the Humanities, Arts. and Social 
Sciences Requirement 
2 
Or an approved alternative in statistics 
3 
14 UR Undergraduate Research (6 units) approved as 
1c) content may be substituted for 14 39 

45 

106 

360 
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Graduate Study 

Entrance Requirements for Graduate 
Study 

The Department specifies the following pre-
requisites for graduate study in economics: 
one full year of college mathematics, including 
at least one term of calculus; one full year of 
college work in science; at least six term sub-
jects in English, history, and other humanities 
or social science subjects (not in the candi-
date's own professional field) equivalent to 
those included in the undergraduate curricu-
lum at MIT; and an appreciable number of 
professional subjects in economics for those 
qualified students who have majored in fields 
other than economics. A student whose defi-
ciencies are of minor extent may be permitted 
graduate registration while taking appropriate 
subjects to remove them. 

Master of Science in Economics 

The majority of graduate students in the De-
partment are doctoral candidates. Under spe-
cial 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 of this 
catalogue. 

Doctor of Philosophy 

A candidate for the doctorate must 
1) demonstrate a mastery of five fields of 
study, one of which is economic theory, both 
micro- and macro-. 2) achieve a specified level 
of competence in economic history and econo-
metrics; 3) submit and defend a dissertation 
that represents a contribution to knowledge; 
and 4) be in residence for a minimum of two 
years. Three of the five fields, including eco-
nomic tnecry, are covered by the General Ex-
amination. Two minor fields may be satisfied 
by one year of course work. The four major 
and minor elective fields may be chosen from 
advanced economic theory, monetary eco-
nomics, fiscal economics, industrial organiza-
tion, transportation, international economics, 
economic development, Russian and Soviet 
economics, comparative economic systems, 
urban economics, labor economics, economic 
history, statistical theory, econometrics, human 
resources and the distribution of income and 
wealth, and (given outside the Department) fi-
nance. The econometrics requirement may be 
satistied by offering it as a field or by taking 
14 388 Applied Econometrics and, in either 
case, completing a major piece of empirical 
research. The minimal economic history re-
quirement can he satisfied by taking one sub-
ject in the heir' 

No stated number of graduate subjects. the 
Department is required. However, the candi-
date ordinarily needs two full academic years 
of study to prepare adequately for the General 
Examination and to meet the other pre-thesis 
requirements. The doctoral thesis must be 
written in residence; as a rule, it represents at 
least one year's research. 

The Department has no general foreign lan-
guage requirements. Wh.cr. a foreign language 
is essential for full access to the literature in 
the field of major interest (for example, Euro-
pean economic history, Russian economics) or 
to thesis research, a language requirement is 
imposed by the Department upon the recom-
mendation of the thesis supervisor or the 
Graduate Registration Officer. Such a require-
ment is administered by the Department of 
Humanities and can be met by satisfactory 
course work at other schools or at MIT or by 
examination. 

Students interested in developing professional 
competence in economics and planning prob-
lems of the city may elect an interdepartmen-
tal program in the Departments of Economics 
and Urban Studies and Planning, which is de-
scribed in more detail in Chapter V. 

Teaching and Research Assistantships 

A limited number of students are supported by 
teaching and research assistantships. Typi-
cally, these appointments are available only to 
students who have passed their general ex-
aminations, but in special circumstances, re-
search 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 
Professor Robert L. Bishop, MIT, E52-344, 50 
Memorial Drive, Cambridge, Massachusetts 
02139, (617) 253-6181. 
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Department of Humanities 

(Course 21) 

Anthropology/Archaeology 
Foreign Languages and 

Literatures 
History 

Literature 
Music 
The Writing Program 

The introduction to the School of Humanities 
and Social Science found earlier in this chap-
ter describes the Department in the larger 
context of the School and of MIT. 

The Department of Humanities consists of a 
number of autonomous sections and pro-
grams, each with its own headquarters. There 
are currently six such units: 1) Anthropology/ 
Archaeology, 2) Foreign Languages and Liter-
atures, 3) History, 4) Literature, 5) Music, and 
6) Writing. 

All the programs in the Humanities provide 
subjects which help to satisfy the Institute Re-
quirement in Humanities, Arts, and Social Sci-
ences, include Distribution Subjects and 
Fields fvf Concentration, and are available as 
undergraduate degree programs in Course 
XXI, either in combination with Engineering or 
Science curricula (XXI-E, XXI-S) or as full 
majors (XXI), described later in thls section, 
Students interested in any of these degree 
programs should consult an advisor in the 
field, and the Course XXI Office, Room 14N-
409, MIT, Cambridge, Massachusetts 02139, 
(617) 253-4446, as early as possible. 

Anthropology/Archaeology 

Arthur Ste.nberg, Ph D 
Associate Professor of Archaeology 
Program Head 

Heather Nan Lechtman, M.A. 
Professor of Archaeology and 
Ancient Technology 
Director, Center for Materials 
Research in Archaeology and 
Ethnology 
(On leave, spring) 

Martin Diskin, Ph D 
Associate Professor of Anthropology 

James Howe, Ph D 
Associste Professor of Anthropology 
(On leave) 

Jean Elizabeth Jackson Ph D 
Avociate Professor of Anthropology 
(On leave fall) 

Suzanne DeAtley, Ph D 
Assistant Professor of Anthropology 
(On leave, fall) 

Sharon Traweek. Ph.D 
Assistani 7rolessor of Anthropology 
and Science. Technology. and 
Society 

Cyril Stanley Smith, Sc.() 
Institute Professor, Emeritus 
Professor of the Hiutory of 
Science and Technology, Emeritus 
Professor of Metallurgy, Emeritus 

Anthropology/Archaeology 

Anthropology studies humankind from a com-
parative perspective that emphasizes thA di-
versity of human behavior and the importance 
of culture in explaining that diversity. While the 
discipline encompasses the blological nature 
of our species and the material aspects of hu-
man adaptation, it takes as fundamental the 
idea that we respond to nature and natural 
forces in large part through culture. Anthropol-
ogy, then, is the study of human beings as 
cultural animals. Archaeology, one of its prin-
cipal branches, uses material remains to study 
cultures, often over long time periods. Cultural 
anthropology draws its data from the direct 
study of contemporary peoples living in a wide 
variety of circumstances, from peasant vil-
lagers and tropical forest hunters and gather-
ers, to urban populations in modern societies. 

The Anthropology Archaeology Program at 
MIT otters students a broad exposure to the 
discipline as well as an anthropological per-
spective on problems and issues relevant to 
other fields in the humanities, social sciences, 
and engineering. It also provides more inten-
sive intrcductions to areas of fauulty special-
ization, which include social and political 
organization, economics and human ecology, 
religion and symbolism, paleobotany, technol-
ogy and materials science, and the anthro-
pology of art and scientific research. Geo-
graphical specializations include ancient and 
modern cultures of the Americas, ancient civi-
lizations of the Mediterranean and Near East, 
and modern Japan and the United States. 

The scientific study of technologies and mat-
erials from ancient and contemporary non-
western societies forms P spec'al field of re-
search and teaching for the Anthropology/ 
Archaeology Program. MIT archaeologists, to-
gether with colleagues in the Department of 
Materials Science and Engineering and with 
anthropologists and archaeologists from six 
museums and universities in the Boston area, 
founded the Center for Materials Research In 
Archaeology and Ethnology (DIRAE). The 
center, which is directed by MIT Anthropology/ 
Archaeology faculty, provides a focus for re-
search, teaching, and graduate training in this 
field, and is described in further detail in 
Chapter V. Students may participate in re-
search projects by arrangement with the ap-
propriate faculty members. 

The Anthropology,Archaeology curriculum is 
divided into two groups. Introductory subjects, 
whose numbers begin with 21.50, encompass 
broad topics such as human evolution and ar-
chaeological methods. Subjects with higher 
numbers focus somewhat more tightly on such 
specialized topics as magic and witchcraft, the 

decline of empires, or sex roles With the ex-
ception of special topics and subjects given 
through the CMRAE, most offerings do not 
have prerequisites. 

Students taking a concentration in anthropol-
ogy are advised to choose a mix of subjects in 
archaeology and cultural anthropology with 
help from the program's concentration advisor. 
Anthropology subjects qualify for several inter-
disciplinary concentrations, including Women's 
Studies, Latin American Studies, and "Tech-
nology, Culture, and Development." 

Degree programs in Anthropology/Archaeol-
ogy Include joint majors in combination with a 
field of engineering or science (Course XXI-E, 
Course XXI-S), as well as a more intensive full 
major In Anthropology/Archaeology (Course 
XXI). See Degree Program Requirements. 
Subject 21.50 is strongly recommended as a 
preliminary subject for these degree programs 
(in addition to the required program of 
studies). 

Subjects in Anthropology/Archaeology are 
numbered 21.50 through 21.599 in Chapter 
VII. Further information on subjects and pro-
grams may be obtained from the Anthropol-
ogy/Archaeology Program Office, Room 20B-
131A, (617) 253-3065. 

Foreign Languagea and 
Literatures 

Edward Baron Turk, Ph .D.  

Associate Professor of French 
Section Head 

James Wesley Harris, Ph .D. 
Professor of Spanish and 
Linguistics 

Robe,' Emmet Jones, Ph D 
Professor of French and 
Humanities 

Krystyna Pomorska, Ph D 
Protest:or of Russian and 
Literature 

Julia Alissandratos, Ph 0. 
Associate Professor of Russian 
(On leave, fall) 

Catherine Vakar Chvany, Ph 0 
Associate Professor of Russian 

Isabelle de Courtivron, Ph .D 
Associate Professor of French 

Elizabeth Garrets, Ph.D. 
Associate Professor of Spanish 

Margery Resnick, Ph D 
Associate Professor of Spanish 
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Jay Rosellini, Ph D 
Associate Professor of German 

Kathryn Crocehus, Ph 0 
Assistant Professor of French 

Manuel Delgado, PhD.  

Assistant Professor of Spanish 

David Dollenmayer, Ph D 
Assistant Professor of German 

Suzanne Flynn, Ph .D. 
Assistant Professor of English 
as a Second language 
(On leave, spring) 

Michael Geisier, Ph .D.  

Assistant Professor of German 
(On leave, fall) 

Janie Vanotae Ph 0 
Assistant Professor of French 
(On leavo, fall) 

Edith Waldstein, Ph .D 
Assistant Professor of German 
(On leave) 

Claire Jeanne Kramsch, M A 
Senior Lecturer in German 

David Di Donato, Ph D 
Lecturer in German 

Kathy Irving, M A 
Lecturer in English as a 
Second Language 

Gilberte Fuistenberg, M A 
Lecturer in French 

Jacqueline Hill, M Ed 
Lecturer in French 

Evelyn Lilientsid, BA 
Lectirer in Spanish 

Douolas Morgenstern. M vv  

Lecturer in Spar:sh 

Christopher Sawyer-Loucanno, Ph D 
Lecturer in • rglish 
as a Second Language 

Joseph Brain' 
Instructor in French 

Ruth Trometer 
Director of the Langucge 
Laboratory 

Margaret Zaroodny Freeman, S M 
Associate ProfeEsor of Russian. Ementa 

Richard Felix Koch, A M 
Assistant Professor of Modern Languages, Emeritus 

Foreign Languages and 
Literatures 

The Foreign Languages and Literatures Sec-
tion otters a variety of programs There are 
subject sequences in French, German, Greek, 
Russian, Spanish language and literature 
taught in the original; a subject sequence on 
literature taught in English translation; and a 
comprehensive program in English as a 
second language. 

The study of a foreign language broadens 
one's cultural perspective, sharpens aware-
ness of use and meaning of words in our own 
language, and increases one's range of 
expression. At MIT, students have the oppor-
tunity to bring their knowledge of a foreign lan-
guage to the level at which they can not only 
speak fluently, but also read with pleasure and 
critical awareness, If preserved through use, 
these skills constitute an intellectual and per-
sonal resource throughout a lifetime, and can 
be an important asset for those pursuing ca-
reers with international dimensions. 

In the programs at MIT, "introductory sub-
jects" familiarize students with the basic prin-
ciples of the language in both its spoken and 
written forms, and introduce the culture of the 
countries where the language is spoken The 
"intermediate level" provides for review and 
refinement of gramr.,ar study of more difficult 
reading matter with cultural and literary con-
tent, and compositions and discussiuns in the 
foreign language "Advanced subjects" con-
ducted in (he foreign language stress analysis 
of the form and content of the literature and 
study of the culture and civilization of each 
country. A well-equipped language laboratory 
facilitates language learning. 

Suojects in literature in translation make avail-
able in English great works from foreign litera-
tures. These subjects enable students who do 
not know the original language to experience 
new aver.'.1s of thought, vision, and feeling. 
Although these subjects are given in English, 
students with a reading knowledge of a spe-
cific language will be encouraged to read 
works in the original. Courses in this sequence 
range from broad introductory subjects to 
more specific aspects of literary study 

In choosing language subjects, students 
should bear in mind that credit toward gradua-
tion is not given for repeating work offered for 
admission to MIT. Concentrations in any field 
of language and or literature should be ar-
ranged on an individual basis in consultation 
with a designated advisor. 

Proficiency in a foreign language is a prereq-
uisite for election to Phi Beta Kappa. 

Degree programs are offered in French. Ger-
man, Russian, and Spanish, and include joint 
majors in combination with a field of engineer-
ing or science (Course XXI-E, Course XXI-S), 
as well as a more intensive full major (Course 
XXI). See Degree Program Requirements. 
There are circumstances under which one or 
more subjects not conducted in the language 
may be counted in the degree requirements. 

Subjects in Foreign Languages and Litera-
tures, both in the original and in translation, 
are numbered 21.201 through 21.349. Further 
information on subjects and programs may be 
obtained from the Foreign Languages and Lit-
eratures Section Office, Room 14N-207, (617) 

253-4771. 

History 

Pauline Maier. Ph D 
Professor of History 
Section Head 

Richard Mateer Douglas, Ph D 
Professor of History 

Robert Michael Fogelson Ph 0 
Professor of History ar,d 
Urban Studies 

Loren Graham, Ph D 
Professor of the History of 
Science 

Harold John Hanham, Ph D 
Professor of History and 
Political Science 

Robert Ellsworth MacMaster Ph D 
Professor of History and Literature 
(On leave, spring) 

Bruce Mazlish, Ph D 
Professor of His..)ry 

Harald Anton Thrap Olsen Reiche 
Ph D 
Professor of Classics and Philosophy 
(On leave, spring) 

Robert Irwin Rotberg, D Phil 
Professor of History and Political 
Science 

Merritt Roe Smith. Ph D 
Professor of the History of 
Technology 

Peter Hopkinson Smith, Ph r' 
Prdessor of History and 
Political Science 
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Arthur Daniel Kaledin, Ph D 
Associate Professor of History and 
American Studies 
(On leave, spring) 

David Bird Ralston, Ph.D. 
Associate Professor of History 

William Braasch Watson, Ph.D 
Associate Professor of History 

Philip Khoury, Ph D. 
Class of 1922 Career Development Professor 
Assistant Professor of History 

Michael E McGerr, Ph.D. 
Assistant Professor of History 

Peter Cushing Perdue, Ph D 
Assistant Professor of History 

`;arah J Deutsch, M A 
istructor in History 

toward Russell Bartlett, B S. A M 
Professor of History. Emeritus 

bmwood Silvester Bryant, A.M. 
Professor of History and American Studies, 
Emeritus 

Edward Neal Hart , A M 
Professor of History, Emeritus 
Institute Archivist, Emeritus 

Thomas Henry Donald Mahoney. Ph D 
Professor of History. Emeritus 

Cyril Stanley Smith, Sc D. 
Institute Professor, Emeritus 
Professor of the History of 
Science and Technology, Emeritus 
Professor of Metallurgy, Ern( 

History 

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 to put the 
modern world in historical perspective. Sub-
jects explore the social, economic, and politi-
cal transformations that shape the present: 
and efforts are made to suggest where tradi-
tional assumptions remain in present-day poli-
tics, society, and culture. 

The curriculum seeks to encourage both an 
understanding of the human past and the de-
velopmert of skills necessary to express that 
knowledge effectively. Subjsct listings are di-
vided into "Basic Fields" which provide sur-
veys of scholarship organized by place and by 
topic or period, and "Special Subjects and 
Seminars,-  which are more limited in scope 

specialized in focus.  

Degree programa in History include joint ma-
jors in combination with a field of engineering 
or science (Course XXI-E, Course XXI-S), as 
well as a more intensive full major in History 
(Course XXI). See Degree Program Require-
ments. 

Subjects in History are numbered 21.350 
through 21.491 in Chapter VII. Further infor-
mation on subjects and programs may be ob-
tained from the History Faculty Office, Room 
14N-408, (617) 253-4965. 

Literature 

Alvin Charles Kibel, Ph D 
Professor of Literature 
Section Head 

Albert Ramsdell Gurney, Jr, M.F.A 
Professor of Literature 
(On leave, fall) 

Louis Kampf, B.A 
Professor of Literature 

Irene Taylor, Ph D 
Professor of Literature 

Cynthia Griffin Wolff, Ph D 
Professor of Literature 
(On leave, fall) 

Peter Samuel Donaldson, Ph.D 
Associate Professor of Literature 

David Martin Halperin, Ph D 
Associate Professor of Literature 

Amy Schraeger Lang. Ph D 
Associate Professor of Literature 

Travis Rhodes Merritt, Ph D 
Associate Professor of Literature 
Director, Humanities 
Undergraduate Office 

William J Paul, Ph D 
Associate Professor of Literature 
(On leave, spring) 

Stephen James Tapscott, Ph D 
Associate Professor of Literature 

David Thorburn, Ph.D 
Associate Professor of Literature 

John Hildebidle, Ph D 
Assistant Professor of Literature 

Steven Mullaney. Ph 0 
Assistant Professor of Literature 

Theoharis Constantine Theoharis Ph D 
Assistant Professor of Literature 

Ruth Perry, Ph.D 
Senior Lecturer in Literature and 
Women's Studies 

Wilburn Williams, Ph 
Lecturer in Literature 

William Chace Greene, M.A. 
Professor of Literature, Emeritus 

Roy Lamson, Ph D 
Class of 1922 Professor of Literature, 
Emeritus 

Theodore Wood, Jr., A.M. 
Professor of Literature and 
American Studies, E -neritus 

Literature 

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 provides a rich program of 
study for students concentrating or majoring in 
literature. To an extent unusual in an under-
graduate program, the curriculum lays empha-
sis on interdisciplinary approaches to literary 
texts and on theoretical, generic, and thematic 
subjects that range across geographical and 
historical boundaries. 

Every literature subject offers significant op-
portunities for individual participation in class 
discussion and every subject is centrally Com-
mitted to improving students' writing skills. 

A Supplement to this catalogue, available from 
the Humanities Department offices, offers 
more detailed descriptions of all literature sub-
jects and includes specific information about 
required texts, writing assignments, and exam-
inations. 

The Literature curriculum is arranged in three 
graduated categories or tiers: 1) "Introductory 
subjects" (21.001-21.010) focus on major liter-
ary texts grouped in broad historical and ge-
neric sequences, all carrying Humanities 
Distribution credit. 2) "Intermediate subjects" 
(21.021-21.120) explore literary forms in 
greater depth and center on historical periods, 
literary themes, or genres. Students are en-
couraged to consult individual instructors 
about prerequisite requirements. 
3) "Seminars" (21.171-21.1781, restricted to 
students who have taken at least two previous 
subjects in literature, encourage a greater de-
gree of independent work, such as oral reports 
and other special projects. Enrollment in semi-
nars is strictly limited to a maximum of 12 stu-
dents. 
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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. 

The Literature Major. The Literature Faculty 
offers a variety of major programs, including 
joint majors in combination with curricula in 
Engineering or Science (Course XXI-E and 
Course XXI-S) as well as a more intensive full 
major program (Course XXI). For the full ma-
jor, three seminars are required as well as 
elective subjects in four of the following literary 
periods: 1) Ancient and Classical, 2) Medieval, 
3) Renaissance, 4) 17th Century and Enlight-
enment, 5) 19th Century. The joint major re-
quires two seminars and electives in three of 
these panods. 

Subjects in Literature are numbered 21.001 
through 21.199 in Chapter VII. Further infor-
mation on subjects and programs may be ob-
tained from the Literature Faculty Office, 
Room 14N-305, (617) 253-3581. 

Music 

Jeanne Shapiro Bamberger, M A 
Associate Professor of Music 
Section Head 

David Mayer Epstein, Ph D 
Professor of Music 
Conductor of the MIT Symphony 
Orchestra 

Stephen Erdely, Ph D 
Professor of Music 

John Harbison, M F A 
Class of 1949 Professor 
Professor of Music 

John La Bodeaux Buttrick, M S. 
Associate Professor of Music 
(On leave, fall) 

Jane Coppock, Ph.D 
Associate Professor of Music 

Lowall Edwin Lindgren, Ph D.  

Associate Professor of Music 

Marcus Aurelius Thompson, D M A 
Associate Professor of Music 

Barry Lloyd Vercoe. D M A 
Associate Professor of Music and 
Technology 

Edward Cohen, M A 
Senior Lecturer in Music 

John Oliver, M M 
Senior Lecturer in Music 
Director, MIT Choral Society 

Steven HatItch, M Phil 
Lecturer in Music 

Mad( Harvey, Ph D 
Lecturer in Music 

Melissa Howe, Ph D 
Lecturer in Music 

Martin Marks, M.A 
Lecturer in Music 

Roland Vazquez, M A 
Lecturer in Music 

Claudia Von Canon, M A 
Lecturer in Music 

James David Christie, M M 
Institute Organist 

Klaus Liepmann 
Professor of Music, Emeritus 
Director of Music, Emeritus 

Music 

The Music Section offers a broad range of op-
portunities to experience and explore the field 
of music. A great variety of subjects is given, 
ranging from early music performance to com-
puter music composition. They are arranged 
into five categories: Introductory, History Liter-
ature, Theory/Composition, Performance, and 
Seminars/Tutorials. Most students begin with 
introductory subjects, but anyone with musical 
training is encouraged to begin with history,lit-
erature or theory/composition subjects, which 
constitute the nucleus of the program. Gradu-
ate credit is available for nearly all of the sem-
inars and tutorials 

A symphony orchestra, choral groups, concert 
and jazz bands, and Clamber music groups 
are an integral part of AIT s cultural life and of 
any student's musical development, no matter 
what technical proficiency they possess. Aca-
demic credit is available for some performance 
activities and instrumental study. Auditions are 
held at the beginning of each term. 

The music faculty comprises professional 
composers, performers, historians, and theo-
rists, whose individual interest in the conflu-
ence of hisic,ri. theory, and performance is 
essential to au; integrated music program. 

A full degree program in music is available 
under Course XXI For students interested in 
combining the study of engineering or sr:ience 
with humanities, joint majors in Course XXI-E 
and XXI-S provide the opportunity to pursue 

special interests. (See Degree Program Re-
quirements.) The full major program includes 
four subjects in composition and four subjects 
in history and literature of music. The joint ma-
jor includes two subjects in each field. Stu-
dents wishing to enroll in any of these degree 
programs should consult the Major advisor in 
the Music Section no later than the beginning 
of their junior year. 

Students who declare music as their major 
must pass a test showing proficiency in instru-
mental or vocal performance. This test is 
given by three senior members of the music 
faculty at the beginning of each semester. Se-
niors in the Full Major participate in a tutorial 
program in preparation for a General Exami-
nation: those in the Joint Major take a Senior 
Music Seminar. Especially qualified students 
may be permitted to substitute a thesis on an 
analytical or historical topic or an original com-
position for the General Examination or 
Seminar. 

Subjects in Music are numbered 21.60 
through 21.695 in Chapter VII. Further infor-
mation on subjects and programs may be ob-
tained from the Music Section Office, Room 
14N-434, (617) 253-3210. 

The Writing Program 

James Pared's, Ph D 
Associate Professor of Technical 
Communication 
Program Head 

Elzbieta Ettinger Chodakowska, Ph.D 
Thomas Maloy Associate Professor of Rhetoric 

Rae Goodell, Ph.D 
Associate Professor of Science 
Writing 
(On leave, fall) 

Joe Haldeman, M.F.A. 
Associate Professor of Science Fiction 
(Visiting) 

Bernard Avishai, Ph D 
Assistant Professor of Writing 

Robin Becker, M A 
Assistant Professor of Exposition and 
Rhetoric 

David Dobnn, Ph D 
Assistant Professor of Technical Writing 

Marilyn Richardson, B.A 
Assistant Professor of Exposition 
and Rhetoric 

Harriet Ritvo, Ph D 
Assistant Professor of Writing 
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Degree Program 
Requirements 

Joanne Yates, Ph D 
Assistant Professor of Business 
Communication 

Ilona Karmel. A.B. 
Senior Lecturer in Writing 

Katherine Burnett, Ph.D. 
Lecturer in Writing 

Fanny Howe 
Lecturer in Writing 

Ilze Levis, M.A. 
Lecturer in Writing 

Charles Sides, Ph.D. 
Lecturer in Writing 

Steven Strang, Ph.D. 
Lecturer in Writing 

Alexander Theroux, Ph.D. 
Lecturer in Writing 
(Visiting) 

Rosalind Williams, Ph D 
Lecturer in Writing 

Muriel Zimmerman, Ph.D 
Lecturer in Writing 

Robert Reynolds Rathbone, A M 
Profess ot of Technical Communication, 
Emeritus 

The Writing Program 

The MIT Writing Program provides students 
the opportunity to experiment with writing as a 
craft and as a means of self-expression. The 
Program helps prepare students to communi-
cate 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 distri-
bution, require substantial r9ading. 

Subjects in the Program's three areas — 
1) Exposition and Rhetoric, 2) Creative Writ-
ing, and 2) Science and Technical Communi-
cation — are taught at basic, intermediate, 
and advanced levels. All subjects require re-
peated writing and revision. In addition, manu-
scripts are typically discussed in workshops 
and receive the written commentary of the in-
structor. Students are encouraged to schedule 
private conferences with their instructors. 

Concentrations in Writing establish a course of 
intensive study for prose, poetry, and fiction 
writers, or for Ingineers and scientists who 
expect writing to play a key role in their career 
development. 

Degree Programs In Writing. The Course 
XXI-E and XXI-S Writing Major programs re-
quire a combination of sub.,  cts in science or 
engineering, an area of writing, and a related 
field of humanities, arts, or social sciences. 
The Course XXI full major in Writing offers 
students the opportunity to focus on a single 
area of the writing curriculum — exposition 
and rhetoric, creative writing, or science and 
technical writing — in conjunction with the 
study of a related field in the humanities, arts, 
or social sciences. See Degree Program Re-
quirements. The degree requirements are flex-
ible, and students must work out individual 
programs with their advisors. 

The Writing Requirement. Students may sat-
isfy Phase One of the writing requirement by 
earning a passing grade in any of several in-
troductory writing subjects. Additional details 
may be obtained from the Office of the Writing 
Requirement (253-3039). 

Writing Center. The MIT Writing Center offers 
individual writing consultation on a drop-in ba-
sis to all MIT students. In addition, each se-
mester the center gives mini-sessions on a 
variety of writing topics. For further informa-
tion, contact The Writing Center (253-3090). 

Cooperative Writing Programs. The Science 
and Technical Communication staff of the 
Writing Program supports an interdepartmental 
program of writing instruction jointly with the 
undergraduate and graduate departments in 
the School of Engineering, as well as the 
graduate sections of the Sloan School of Man-
agement and the Department of Urban Stud-
ies and Planning. 

Subjects in Writing are numbered 21.725 
through 21.799 in Chapter VII. Further infor-
mation on subjects ad progrms may be ob-
tained from the Writing Program Office. Room 
14E-310, (617) 253-7894. 

Full, Joint, and Double-Degree Majoring 

For students who wish to pursue their human-
istic studies extensively and at an advanced 
level, two basic types of degree programs are 
available. The first, Course XXI, constitutes a 
full major in any one of seven fields of the hu-
manities. The second, Course XXI-E or XXI-S, 
is a joint major which combines work in hu-
manities with work in engineering, science, or 
psychology. Further, a student pursuing either 
a full or joint major may obtain interdisciplin-
ary competence on a larger scale by adding a 
separate major in any other Course of study 
available at MIT, as part of a double-degree 
arrangement. In fact, one version of the full 
major, that in STS/Humanities, may be taken 
only in conjunction with another degree pro-
gram in Engineering or Science. Descriptions 
and specifications for full and joint major pro-
grams follow. 

Bachelor of Science In Humanities 
Course XXI 

This program provides a hill major in any of 
the following fields: 

Anthropology/Archaeology 
Foreign Languages and Literatures (in French, 
German, Russian, or Spanish) 

History 
Literature 
Music 
Writing 
STS/Humanities 

The required curriculum consists of eight to 
eleven subjects in the chosen discipline plus 
four subjects from a related field of humani-
ties, arts, or social sciences. Depending on 
the field of specialization, the course of study 
may include special introductory or udvanced 
seminars and a senior thesis or general exam-
ination. Faculty advisors in each of the disci-
plines help students to arrange programs 
suited to both their interests and professional 
objectives. 
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Bachelor of Science In Humanities 
Course XXI 

General lowthubs Requirements Total Units 

60 

27 

34 

12 

Science Requirement 

The Humanities. Arts. and Social Sciences 
Requirement can be satisfied by subjects in the 
Departmental Program, plus three 
Humanities Distribution subjects totaling 

Science Distribution Requirement 

Laboratory Requirement 

Departmental Programs 

Restricted Electives: 

One of the following (further details may be 
obtained from the catalogue descriptions of 
programs in specific fields, the relevant held 
office, and the Humanities Undergraduate Office) 

Anthropology/Archaeology 
8 sublects in the held (including 21.501, 
21.502. and 21.503 or 21 504), a 4-subject 
minog, and a thesis 	 at least 129 

Foreign Languages and Literatures 
(in French. German, Russian, or Spanish) 
8 elective subjects in the field, a 4-subject 
mmor2, arid a thesis 	 at least 126 

History 
9 **dive subjects in the field. a 
4-subfect minor7, and a thesis 	 at Meet 131 

Literature 
10 elective subjects in the field 
(including three seminars and subjects in four 
historical periods) and a 4-5ubject minor7 	at Waist 135 

Music 
11 subwcts in the feed (including 
21.621, 21 622, 21.841. 21 642, and 21 643). a 
4-sublect minor,. • general exam or thesis, and 
lour terms of ensemble performance 	 at Meet 159 

Writing 
5 elective subjects centered in a particular 
area of Writing (including one advanced subiect), 
4 elective subjects in a related field of 
humanities, arts. or social sciences. a 
4-sublect minor,, and a thesis 	 at Mast 135 

ST1144umenitiee 
(The full mator iii STS. Humanities may 
be pursued only as a second degree drogram in 
conjuncbon with another degree program in 
a field of engineering or science )  

it subjects in the field (Including 21.901J. 
STS130J, 21 902PSTS131J, and 21.9031 
STS132J, and study in three STS areas) a 
4-subyect rI11110(2 , and a thesis 	 at least 126 

Bachelor of Science In 
Humanities and Engineering 
Course XXI-E 

Bachelor of Science In 
Humanities and Science 
Course XXI-S 

These Joint major programs combine humani-
ties with scientific engineering studies, creating 
an educational experience of unusual scope 
and balance. Groups of subjects from the hu-
manistic and technical areas are conjoined to 
yield a substantial "dual literacy," a basic 
command of each mode of inquiry. One part is 
a selection from the undergraduate degree 
curriculum of a science or engineering depart-
ment, or the Department of Psychology, ap-
proved by a faculty member in the field. The 
other part consists of subjects in some field of 
the humanities, chosen by the student in con-
sultation with an advisor from the appropriate 
humanistic faculty. In most cases a senior the-
sis, general examination, or sequence of ad-
vanced seminars is also required. 

This arrangement yields a humanities program 
of considerable depth while allowing for con-
tinued serious commitment to a scientific or 
engineering interest. Available humanities 
fields include: 

Anthropology Archaeology 
Foreign Languages and Literatures (in French, 
German, Russian, or Spanish) 

History 
Literature 
Music 
Writing 
American Studies 
Latin American Studies 
Russian Studies 
STS/Humanities 

Any one of these fields may be joined with 
any Science or Engineering field to form a 
major. Some combinations naturally lend 
themselves not only to an understanding of 
each field but also to an integrative and com-
parative view of the relationship between the 
two. 

Bachelor of Science In 
Humanities and Engineering 
Course XXI-E 

Bachelor of Science in 
Humanities and Science 
Course XXI-S 

General institute Requirements' 	 Total Units 

Science Requirement 	 60 

The Humanities, Arts. and Social Sciences 
Requirement can be satisfied by subjects in the 
Departmental Program. plus three 
Humanities Distribution subjects totaling 	 27 

Science Distribution Requirement 	 36 

Laboratory Requirement 	 12 

Departmental Programs 

Restricted Els-lives: 

For the Humanities component, one of the following 

(further details may be obtained from the catalogue 
descriptions of programs in specific fields 
the relevant field office, and the 
Humanities Undergraduate Office) 

Anthropot4pArchaeology 
7 subjects (including 21 501, 21 502 and 
21 503 or 21 504) and a thesis 	 at least 84 

Foreign Languages cad Literatures 
(in French, German, Russian. or Spanish 
7 elective subjects and a thesis 

	
Si least 81 

History 
7 elective subiects and a thesis 

	
ot least 77 

Literature 
8 elective subjects (including two 
seminars and subjects in three historical 
periods) 
	

at least 78 

Music 
subjects (including 21 621.21 622. 

21 641, 21 642, and a senior seminar or thesis) 
plus two terms of ensemble performance 

	
at least 76 

Writing 
4 elective subjects centered in a 
particular area of Writing (Including 
one advanced subject). 3 elective 
subjects in a related field of humanities. 
arts or social sciences. and a thesis 

	
at least 81 

American Studles7  
7 elective subjects (including two in history 
and two in iiteiaturel and a thesis 

	
at least 77 

Unrestricted Electives 
	

99 to MI 

Total UMW Required for the 11.15. Degree 	 360 

As • matter of general Course XXI policy, subjects used to 
meet the Distribution element of the Humanities, Arts. and 
Social Sciences Requirement may not be counted toward 
either the major or TINY component of the departmental 
requirement for the full map( 
2 
The minor program is usually formed within a single second 
discipline of the humanities, arts, or social sconces In special 
cases it may draw together subcects from different disciplines 
to form a coherent grouping 

In fact one field -- STS Humanities -- is de-
signed expressly for this purpose. It Includes a 
group of specially designated relational sub-
jects offered by the faculties in Humanities 
arid the Program in Science, Technology. 
and Society, which provide a focus for inter-
disciplinary work 

As a matter of general Course XXI policy, subtects used to 
meet the General Institute Science Requirement, the Science 
Distribution Requirement. the Laboratory Requirement. and 
the Distribution element of the Humanities. Ads. and Social 

Sciences Requirement may not be counted toward any 
component of the departmental requiremont for the joint 
major 
2 
American Studies, Latin American Studies, and Russian 
Studies are also available as full majors by speciai 
arrangement with the Humanities Undergraduate Office 
3 
When possible, the subject satisfying the Institute Laboratory 
Requirement and one of the subjects satisfying the Science 
Distribution Requirement should be selected from this same 
curriculum, in addition to the regular requirement 
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Inquiries 
Restricted Electives (continued) 

Latin American Studies,  
7 elective subjects (including study in at 
least two disciplines and some work in 
Spanish) and a thesis 

Russian Studies? 
7 elective subjects (including two on 
society and two on culture) and a 
thesis 

STS,Humennise 
8 subjects (including 21 901J STS130J and 
21  902J STS131J and study in two STS areas) 
and a thesis 

And for My Enginecnng Science component, 
one of Me following 

For 100-E: 

Six elective subjects restricted to one 
of the Engineering curricula and approved 
by a faculty membe in the field3  

For XXI-8: 

Six elective 'subjects restricted to one 
of the Science curricula and approved by 
a faculty member in the field3  

Or 

Six subjects in Psychology (detailed 
specifications available from the Department 
of Psychology or Humanities Undergraduate 
Office) 

St least 77 

at least 81 

.1 West 90 

at least 54 

St least 54 

Additional information concerning degree pro-
grams and other opportunities in Course XXI 
may be obtained from Professor Travis R. 
Merritt, Director of the Humanities Undergrad-
uate Office, Room 14N-405, MIT, Cambridge, 
Massachusetts 02139, (617) 253-4446 

Unrestricted Electives 
	

85 to 98 

Total Units Required tor the 8.13. Degree 	 380 
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Department of Linguistics 
and Philosophy 

(Course 24) 

Undergraduate Study 

Samuel Jay Keyser, Ph 
Professor of Linguistics 
Director, Center for Cognitive 
Science 
Head of the Department 

'aul Norwich, Ph D 
Associate Professor of Philosophy 

Luigi Rizzi, D.Lit 
Associate Professor of Linguistics 

Professors 
Michael Williams, Ph .D. 
Associate Professor of Philosophy 
(Visiting) 

Ned Block, PhD 
Professor of Philosophy 
(On leave) 

As its name suggests, the Department of Lin-
guistics and Philosophy houses a linguistics 
section and a philosophy section. Though they 
share a number of intellectual interests, these 
two sections are administratively autonomous 
in that they have separate chairpersons, facul-
ties, admissions procedures, curricular and 
degree requirements, and financial aid 
programs. 

Assistant Professors 

George Stephen tioolos, Ph D 
Professor of Philosophy 

John Carrier°, Ph D 
Assistant Professor of Philosophy 

Sylvain Bromberger, Ph D 
Professor of Philosophy 

Judith Wagner DeCew, Ph D 
Assistant Professor of Philosophy 
(On leave) 

Richard Lee Cartwright, PhD 
Professor of Philosophy Donca Steriade, Ph.D 

Assistant Professor of Linguistics 
(Visiting) 

The linguistics section offers a program lead-
ing to the Doctor of Philosophy in Linguistics. 
The Master of Arts degree is awarded only in 
exceptional circumstances. TI ore is no under-
graduate degree program in linguistics, though 
the section does offer undergraduate subjects 
that may be taken as electives by any student 
or as part of the Course IX Cognitive Science 
and the course XXIV Language and Mind 
programs. 

Noam Avram Chomsky, Ph D 
Institute Professor 
Professor of Linguistics 

Administrative Officer 
Jerry Alan Fodor, Ph D 
Professor of Philosophy 
and Psycholinguistics 
(On leave, spring) 

Marilyn Matthes Silva, A B 

The philosophy section offers two undergradu-
ate programs leading to the degree of Bache-
lor of Science in Philosopny, as well as a 
progiam leading to the doctorate in philoso-
phy. These programs are described in detail in 
the following paragraphs. 

Kenneth Locke Hale, Ph .D 
Ferrari P Ward Professor of 
Modern Languages and Linguistics 

The introduction to the School of Humanities 
and Social Science found earlier in this chap-
ter describes the Department in the larger 
context of the School and of the Institute Morns Halle, Ph D 

institute Professor 
Professor of Linguistics 
(On leave) 

Bachelor of Science In Philosophy 
Course XXIV 

James Wesley Harris, Ph D 
Professor of Spanish and 
Linguistics 

Thomas Samuel Kuhn, Ph 0 
Laurance S Rockefeller 
Professor of Philosophy 

Wayne O'Neil, Ph D 
Professor of Linguistics 

John Robert Ross, Ph D 
Professor of Linguistics 
(On leave, spring) 

Philosophy aims at analysis and criticism of 
the concepts and principles fundamental to the 
sciences, to our commonsense view of the 
world, and to our modes of valuation. The 
study of philosophy is thus appropriate for 
those who enjoy thinking carefully and logi-
cally about basic issues, for those who seek 
perspective on a scientific education, and for 

those who wish breadth of educational experi-
ence prior to entering professional programs 
such as law or medicine. 

Irving Singer, Ph D 
Professor of Philosophy 

Judith Jarvis Thomson, PhD 
Professor of Philosophy 
(On leave, fall) 

Associate Professors 

Joshua Cohen, Ph D 
Associate Professor of Philosophy 
and Political Science 

James Higginbotham, Ph D 
Associate Professor of Philosophy 



Departmental Program 

Subject names below are followed by credit units, 
ell except 24 201 have as e prerequisite one 
prevonus philosophy subject 

Required Sub)ects: 

24 200 	Ancient Philosophy, 12 

24 202 	Modern Philosophy Descartes to Kant. 12 

One of the following two subjects 
24 211 	Theory of Knowledge. 12 
24 22' 	Metaphysics. 12 

plus 

24 2 i' 	Ethics 12 

24 24 	Logic I, 12 

Restricted Electives: 

A coherent program of 54 units of which 18 
must be in philosophy and 36 in 
advanced subjects in some other discipline 

Unrestricted Electives 
	

93 

Total Units Roquined for the S.B. Degree 
	

360 

60 	Required Subiracts 	 69 

Two of the following three subjects 
9,59 	Psychology of Language and Communication 9. 

24.900J or 24118.1 
9 65 	Cognitive Processes 9 

S4 	24 118.1 	Introduction to Cognitive Science, 12 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites of any (cOrequiSifes on italics) 

24 119 	Minds and Machines. 12 

24 151 	Introduction to Philosophy of Language 9 

24 241 	Logic I 12 

24 900J The Study ot Language 9 

24 901J 	Language and Its Structure. 9. 24 900J 

Restricted Electives: 
	 iss 

A coherent program of 48 additional units 
which normally should be chosen from 
one or two of the four areas 
Philosophy, Linguistics, Psychology, Artificial 
Intelligence (see text) 

Unrestricted Electives 
	

117 

Total Units Required for the S.B. Degree 
	

360 

School of Humanities and Social Science 
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Two programs are offered leading to the de-
gree of Bachelor of Science in Philosophy 
Program 1 is designed to provide: 1) familiarity 
with the history and current status of the main 
problems in epistemology, metaphysics, and 
ethics; 2) mastery of some of the technical 
skills requisite for advanced work in philoso-
phy; 3) facility at independent philosophical 
study; and 4) work at an advanced level in an 
allied field. A relatively large amount of unre-
stricted elective time is available so that stu-
dents can devise programs suited to individual 
needs and interests. 

Bachelor of Science in Philosophy 
Course XXIV 
Program 1 

  

Bachelor of Science in Philosophy 
Course XXIV 
Program 2: Language and Mind 

 

General institute Requirements Total Units 	General institute Requirements Total Units 

Science Requirement 

The Humanities. Arts. and Social Sciences 
Requirement can be satisfied by subjects in the 
Departmental Program (for the Field of 
Concentratinm plus appropriate subjects totaling 

Science Distribution Requirement 

Laboratory Requirement 

60 	Science Requirement 

The Humanities, Arts. and Social Sciences 
Requirement can be satisfied by subjects 
in the Departmental Program. plus two 

45 	Humanities Distribution subjects totaling 

36 	Science Distribution Requirement 

12 	Laboratory Requirement 

SO 

Program 2, called the program in Language 
and Mind, addresses itself to topics and prob-
lems related to philosophy, psychology, lin-
guistics, and artificial intelligence that do not 
fall neatly into any one of those fields. Central 
among these topics are the nature of lan-
guage, of mental representation of knowledge, 
and of the innate basis for the acquisition of 
such knowledge. A core set of seven subjects 
is required for the purpose of teaching stu-
dents the central facts and issues in the study 
of language and the representation of knowl-

edge. A further requirement of specialization 
within the program of four additional subjects 
in one of the fields is designed to ensure 
preparation for graduate study in either philos-
ophy or psychology or linguistics. Lists of sub-
jects in philosophy, linguistics, psychology, 
and artificial intelligence which may be used to 
satisfy the restricted elective requirement may 
be obtained from the Department. 
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The Department offers two programs leading 
to the degree of Doctor of Philosophy, one in 
linguistics and ono in philosophy. 

Doctor of Philosophy In Linguistics 

The linguistics section otters a demanding 
program leading to the degree of Doctor of 
Philosophy in Linguistics. The normal course 
of study is four years, including the writing of 
the dissertation. The orientation of the pro-
gram is highly theoretical, its central aim being 
the development of a general theory that re-
veals the rules and laws that govern the struc-
ture of a given language and the general laws 
and principles that govern all natural lan-
guages. The topics that form the core of this 
program are the traditional ones of phonology, 
morphology, syntax, semantics, and historical 
linguistics; but the program's interests also ex-
tend into questions of the interrelations be-
tween linguistics and other disciplines such as 
philosophy and logic, literary studies, mathe-
matics and the study of formal languages, 
acoustics, artificial intelligence, and computer 
science. 

Approximately eight to 10 students enter the 
program each year in a highly selective ad-
missions process. The Department does not 
require that applicants have taken any particu-
lar set of subjects or that they be trained in 
any particular discipline. Instead, applicants 
must present evidence that they are able to 
engage in serious study of complex subject 
matter. Examples of such evidence might be 
mastery in depth of a language or group of 
languages, e.g., classical Greek, Semitic, Jap-
anese; or work, academic or nonacademic, of 
high quality in a relevant area, especially if it 
required considerable application, imagination, 
or ingenuity. 

All students in the linguistics program must 
complete a set of required subjects unless 
they have acquired adequate preparation else-
where A program of studies in a minor field is 
also required in order to broaden the student's 
educational experience Before degree candi-
dates begin their doctoral research they we 
required to pass a comprehensive General 
Examination, in conformity with Institute re-
quirements Students must also demonstrate 
competence in two foreign languages 

The following subjects are normally required of 
all doctoral candidates in linguistics, unless 
they have obtained adequate preparation else-
where 

24 941 	Topics in the Grammar of a 
Non-Indo-European Language 

or 
24 942 Topics in the Grammar of a 

Non-Indo-European Language 

	

24.951 	Introduction to Linguistics I: Syntax 

	

24.961 	Introduction to Linguistics II: 
Phonology 

	

24.952 	Introduction to Linguistics III: Theory 
of Grammar 

	

24.956 	Introduction to Linguistics IV: 
Universal Grammar 

	

24.957 	Introduction to Linguistic Theory at 
an Advanced Level 

	

24.958 	Linguistic Structure 
24.959 Workshop in Syntax 
24 962 Advanced Phonology 
24.969 Workshop in Phonology 

	

24.972 	Formal Foundations of Linguistic 
Theory 

24.973 Topics in Logic and Semantics 
24 982 Linguistic Change 

	

24.992 	Survey of General Linguistics I 

Before students may begin their doctoral re-
search they are required to pass a compre-
hensive General Examination which is 
composed of two parts. The t:rst part is a writ-
ten examination consisting of two substantial 
papers on topics chosen in consultation with 
members of the faculty. Usually one paper is 
on phonology and the other is on syntax, but it 
is possible for one or both papers to treat the 
interaction of two topics, for example the inter-
action between syntax and semantics. In con-
formity with Institute regulations, the second 
part of the examination is oral. It deals with 
topics treated in the candidate's written exami-
nation but is not limited to these and probes 
into the candidate's competence in linguistics 
in general 

Every candidate for the doctorate must com-
plete a program of studies in a minor field, the 
purpose of which is to broaden the interests 
and capacities of the student in areas other 
than those of his or her major intellectual 
objective. 

Doctor of Philosophy in Philosophy 

The program of studies leading to the doctor-
ate in philosophy provides courses and semi-
nars in such traditional areas as logic, ethics, 
metaphysics, epistemology, philosophy of sci-
ence, philosophy of language. philosophy of 
mind, aesthetics, social and political philoso-
phy, and history of philosophy. Interest in phil-
osophical problems arising from other 
disciplines, such as linguistics, psychology, 
mathematics, and physics, is also encouraged 

To enter the doctoral program, students must 
have done well in their previous academic 
work and must be formally accepted as candi-
dates for the degree by the Department of Lin-
guistics and Philosophy Although there are no 

formal course requirements for admission, ap-
plicants must satisfy the committee on admis-
sions that their preparation in philosophy and 
allied disciplines is sufficient for undertaking 
study of philosophy at the graduate level. 

Before beginning dissertation research, stu-
dents are required to take two years of course 
work including a proseminar in contemporary 
philosophy which all students must complete 
in their first year of graduate study. Students 
are also required to pass general examina-
tions and demonstrate competence in the fol-
lowing areas; value theory, logic, and the his-
tory of philosophy. 

Interdisciplinary study is encouraged, and can-
didates for the doctorate may take a minor in 
a field other than philosophy. Options for mi-
nors include psychology, linguistics, and logic. 
Students who elect one of these options will 
be expected to complete three approved grad-
uate subjects in their minor field. There is no 
general language requirement for the docto-
rate, except in those cases in which compe-
tence in one or more foreign languages is 
needed to carry on research for the disserta-
tion. 

Inquiries 

Information regarding undergraduate or gradu-
ate academic programs, research activities, 
admissions, financial aid, and assistantships 
may be obtained from the Department of Lin-
guistics and Philosophy. Room 200-213, MIT, 
Cambridge, Massachusetts 02139, (617) 
253-4141. 
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Department of Political 
Science 

Donald Laurence Morton Blackmer, 
Ph D 
Professor of Political Science 
Head of the Department 

Associate Profes.ors 

Joshua Cohen Ph D 
Associate Professor of Philosophy 
and Political Science 

Administrative Officer 

Anne M Grazewski 

Administrative Staff 
Professors 
	

Stephen Michael Meyer, Ph D 
Associate Professor of Political 

	
Frances F Powell 

Hayward Rose Alker, Jr , Ph D 
	

Science 
Professor of Political Science 

Alan Anthony Altshulor, Ph .D 
Professor of Political Science 
and Urban Studies and Planning 
(On leave) 

Suzanne Berger Ph D 
Professor of Political Science 

Lincoln Palmer Bloomfield, Ph D 
Professor of Political Science 

Walter Dean Burnham. Ph 0 . Lit D 
Professor of Political Science 

Nazii Choucn Field Ph D 
Professor of Political Science 

Charles Frederic Sabel, Ph D 
Associate P•olessor of Social 
Science 

Richard Joel Samuels, Ph D 
Mitsui Career Development Professor 
Associate Professor of Political 
Science 

Brian Henry Smith. Ph D 
Associate Professor of Political 
Science 

Deborah Anne Stone, Ph D 
Associate Professor of Political 
Science 
(On leave, spring) 

Professors Emeriti 

Everett Hagen. Ph D 
Professor of Economics and 
Political Science. Emeritus 

Harold Robert Isaacs, A B 
Professor of Political Science, 
Emeritus 

William Weed Kaufmann Ph D 
Professor of Political Science 
Emeritus 

William Edgar Griffith, PhD 
Ford International Professor of 
Political Science 

Harold John Hanham. Ph 0 
Professor of History and Political 
Science 

Willard Raymond Johnson. Ph D 
Professor of Political Science 

Michael Lipsky, Ph D 
Professor of Political Science 

Lucian Wilmot Pye. Ph D LLD 
Ford International Professor 
of Political Science 

George William Fiathiens, Ph D 
Professor of Political Science 

Robert Irwin Rotberg, D Phil 
Professor cf History and Political 
Science 

Harvey Morton Sapolsky, Ph D 
Professor of Public Policy 
and Organization 

Eugene Bertram Skolnikoff. Ph .D 
Professor of Political Science 
Director Center for International 
Studies 

Peter Hopkinson Smith. Ph D 
Professor of History and 
Political Science 

Myron Weiner. Ph D 
Ford Professor of Political Science 

Martha Wagner Weinberg, Ph D 
Associate Professor of Political 
Science 
(On leave) 

Assistant Professors 

Daniel Metlay, Ph D 
Assistant Professor of Political 
Science 

William Russell Neuman. Ph D 
Assistant Professor of Political 
Science 

Adjunct Professor 

Edwin Diamond. M A 
Adiunct Professor of Political 
Science 

Senior Lecturer 

outs Menand III, PhD 

Lecturers 

Charles M Jonscher, Ph D 
Steven E Miller, B A 
R Michael Tyler. MA 

Visiting Lecturer 

Richard Greene, Ph D 



Department of Political 
Science 

(Course 17) 

Political science is concerned with the system-
atic study of government and the political pro-
cess. Within the discipline. scholars analyze 
the develcpment, distribution, and uses of po-
litical power; the determinants and conse-
quences of various forms of political behavior 
and sources of political conflict, the ways in 
which conflicts are both intensified and re-
solved; and the relationship between the indi-
vidual and the state. It is a discipline of special 
interest to scientists and engineers who must 
understand the political system withio which 
they live in order to evaluate their influence 
upon that system. It is of interest as well to 
those students who are considering careers in 
public service or university teaching and re-
search 

The Department has a research-oriented fac-
ulty which welcomes the association of both 
undergraduate and graduate students in ongo-
ing research. Among he major features of the 
Department are; 11 an emphasis on empirical 
methods and research training, 2) a concern 
with issues of public policy, particularly in the 
areas of arms control and defense, science 
policy, transportation, urban affairs, health. 
communications, population and migration, 
nutrition, and foreign policy, 3) comparative 
studies involving the United States and other 
advanced industrial societies, the developing 
countries of the third world, and communist 
countries; and 4) a strong interdisciplinary 
perspective which incorporates political sociol-
ogy, political psychology, political demography, 
and economic and political development. 

The Department offers degree programs at the 
bachelor's, master's, and doctoral levels. The 
introduction to the School of Humanities and 
Social Science found earlier in this chapter 
describes the Department in the larger context 
of the School and of MIT. 

Undergraduate Study 

Internships 

The Department sponsors a number of activi-
ties for students who want to gain first hand 
experience in politics or public policy agencies 
and processes. Students can receive aca-
demic credit for working in government or pol-
icy-related agencies in the Boston area during 
the academic year in conjunction with 17 351J 
or selected other subjects with faculty permis-
sion. Arrangements can be made for students 
to work in Congress, executive branch, or ad-
vocacy organizations during the summer. 

Bachelor of Science in Political Science 
Course XVII 

The political science curriculum for undergrad-
uates comuines professional social science 
training with opportunities for a broad liberal 
arts education. Students are able to choose 
subjects from a wide range of both undergrad-
uate and graduate offerings, and they are also 
encouraged to engage in independent re-
search projects. In addition, the Department 
sponsors a variety of fieldwork programs in 
governmental agencies at all levels 

The undergraduate program prepares students 
for study in political science, law, public policy, 
and related fields, and for careers in govern-
ment, business, law, research, teaching, or 
journalism. This program is also designed to 
give students, whatever their career objec-
tives, an understanding of political institutions 
and processes 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 
transportation, 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 poli-
tics and public policy, urban politics and pol-
icy, science and public policy, defense and 
arms control policy, political psychology, politi-
cal development, political communications and 
behavior, comparative politics, and interna-
tional relations and foreign policy. Students' 
individualized programs are worked out with 
the assistance of a faculty advisor 

The Department believes that every political 
science major should have the experience of 
conducting and writing at least one substantial 
research project, a requirement which is ful-
filled by the senior thesis. Each undergraduate 
chooses a thesis advisor in his or her area of 
interest The student then regists for 7e-
thesis Reading Seminar in the fail term and for 
Thesis in the spring term of the senior year 

In addition to the thesis, there are numerous 
other opportunities for students to pursue re-
search interests. For example, a student may 
wish to take an independent reading subject in 
an area for which no formal subject is being 
offered. Also, students are eligible to receive 
academic credit or limited funding for ex-
penses or wages through the Institute-wide 
Undergraduate Research Opportunities Pro-
gram Students should consult the Depart-
ment's UROP coordinator to discuss specific 
projects 
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Graduate Study 

Bachelor of Science in Political Science 
Course XVII 

General institute Requirements Total Units 

60 

36 

12 

16 

Science Requirement 

The Humanities, Arts. and Social Sciences 
Requirement can be satisfied by subjects in the 
Departmental Program, plus appropnate 
subjects totaling 

Science Distribution Requirement,  

Laboratory Requirement 

Departmental Program 

Required Subjects: 

17 913 	Pre.thesis Reading Seminar (9 units) 

17 ThU 	Undergraduate Political Science Thesis 
(at least 9 units) 

Restricted Electives: 
	

M least 61 

Normally 9 subjects divided as follows 

a At least one subject that provides exposure in depth to 
each of the following four aspects of 
political science. 

Political Philosophy 
American Polity 
A Non-American or International 

Perspective 
Public Policy 

b. Five additional political science subjects 

Specdc subjects satisfying 
these critena should be chosen in 
consultation with a faculty advisor. 

Unrestricted Electives 
	

106 

Total Units Required for the 8.5. Degree 
	

300 

1.00 Introduction to Computers and Engineering Problem 
Solving and 14.30 Introduction to Statistical Method in 
Economics are suggested. 

The Department of Political Science offers 
work leading to the Master of Science in Politi-
cal Science and the Doctor of Philosophy. 

Entrance Requirements for Graduate Study 

There are no absolute prerequisites for admis-
sion to the graduate program, but students are 
expected to have taken at least six term sub-
jects in English, history, and other fields of the 
humanities and social sciences. It is recom-
mended that candidates for the doctoral pro-
gram take at least one upper-level subject on 
the history of political thought and one term of 
statistics. Candidates for master's and doctoral 
programs are advised to take undergraduate 
subjects in areas relevant to their special 
fields of interest, for example, introductory 
economics for work in public policy; languages 
for area studies; science or engineering sub-
jects for study in science, technology, and 
public policy; and mathematics for work in de-
fense and arms control. 

Master of Science In Political Science 
and Public Policy 

This program is intended both for mid-career 
professionals and for recent college graduates 
interested in career-oriented training for posi-
tions in government, the media, business, 
banking, research institutes, and nonprofit in-
stitutions. The program may also be suitable 
for students who think of working toward a 
Ph.D. 

Four public policy fields are offered within this 
program: 1) Defense and Arms Control; 
2) Science, Technology, and Public Policy; 
3) Communications Policy; 4) International De-
velopment. Each specialty is structured so that 
each student takes one or more subjects on 
the policy process, methods of policy analysis, 
and substantive policy issues. 

Students from a wide variety of disciplinary 
backgrounds and professional experience are 
welcomed. Fcr mid-career professionals, at 
least eight courses are required for the S.M. 
degree, plus a thesis. Students without profes-
sional experience are ordinarily required to 
take 12 courses, plus a thesis. Students are 
expected to enter with or acquire an interme-
diate-level competence in both micro- and 
macroeconomics. The department places 
great importance on tailoring programs to 
meet the particular competences and needs of 
students. Interested students are encouraged 
to write to us about their interests or person-
ally visit the department. The general require-
ments for the S.M. are described in Chapter 
IV. 

Master of Science in Political Science 

The Master of Science is intended for students 
who are concerned with developing skills in 
applied research and who are seeking careers 
in public service. The master's program em-
phasizes intensive preparation in a single field 
of study. Students wishing to concentrate in 
any of the specialized fields offered in the 
S.M. program in Political Science and Public 
Policy (described above) should apply to that 
program. Students interested in other fields of-
fered by the Department should apply for the 
S.M. in Political Science. Applications shou!d 
describe the field in which students wish to 
specialize. 

Subjects need not be restricted to those of-
fered within the Department, but the entire 
program must meet with the approval of the 
student's advisor. A thesis is required. See 
Chapter IV of this catalogue for the general 
requirements for the S.M. 

Accelerated Master of Science in Political 
Science 

The Department offers a five-year program 
leading to the Bachelor of Science and Master 
of Science, awarded simultaneously. This pro-
gram is open to MIT undergraduates only. It 
allows the student to plan for a single com-
bined S B.-S.M. thesis writton during the last 
three terms at the Institute. Undergraduate In-
stitute requirements may be completed during 
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 politi-
cal analysis and one other) are normally satis-
fied by completing stipulated subjects or 
demonstrating achieved competences. The re-
maining two fields are the focus of the stu-
dent's General Examination, written and oral. 
The student is also required to present and 
defend an advanced research paper (Second 
Year Paper) prior to the General Examination. 
Established fields include political analysis, 
political communication and behavior, Ameri-
can government, comparative politics, commu-
nist studies, defense policy, science 
technology and public policy, international 
politics and foreign policy, political and eco-
nomic development, concepts and methods, 
urban politics, West European politics, Latin 
American politics, political demography, and 
others. 
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Approved combinations of some of these 
fields together with economics, industrial man-
agement, sociology, social psychology, or sci-
ence and engineering fields may be 
acceptable. A program in urban politics and 
planning is offered jointly with the Department 
of Urban Studies and Planning, and a program 
in international planning is offered with the In-
ternational Food and Nutrition Program (both 
described in Chapter V). There also are a va. 
riety of joint MIT-Harvard University teaching 
programs in subjects such as Analysis of 
Complex Systems, West Eurooean Studies, 
and political demography. 

Programs of study logically combining ad-
vanced work in some scientific, engineering, 
management, or other social science field with 
political science are welcomed. For example, 
some political science students have devel-
oped programs around the interdisciplinary 
field of communications policy. Graduate work 
in this field at MIT is described in more detail 
in Chapter V. A candidate's qualifications must 
indicate promise of ability to develop fruitful 
new lines of inquiry on problems touching the 
relationship of government, human behavior, 
science, technology, and the political process. 
Guided field research and close working ties 
with faculty members engaged in major re-
search 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 availabil-
ity of funds. Research assistants work undel 
faculty supervision on projects administered by 
the Department and through MIT affiliated re-
search facilities such as the Center for Inter-
national Studies, the Joint Center for Urban 
Studies, and the Center for Policy Alternatives 
(described in Chapter V). In addition, ad-
vanced graduate students may qualify to be-
come teaching assistants. 

Inquiries 

Additional information regarding academic and 
research programs in the Department, admis-
sions, assistantships, financial aid, etc. may 
be obtained from the Department Head, Pro-
fessor Donald L. M. Blackmer, E53-470, MIT, 
Cambridge, Massachusetts 02139, (617) 253-
5262. 
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Richard Marx Held, Ph D 
Professor of Experimental 
Psychology 
Head of the Department 

Professcas 

Emilio Btzzi. M D 
Eugene McDermott Professor 
in the Brain Sciences and 
Human Behavior 
Director, Whitaker College of 
Health Sciences. Technology. 
and Management 

Associate Professors 

Suzanne Hammond Corkin, Ph D 
Associate Professor of Psychology 

Daniel Nathan Osherson Ph D 
Associate Professor of Education and 
Psychology 

Shimon Ullrnan, Ph D 
Associate Professor of Psychology 

Assistant Professors 

Administrative Officer 

Carla Welch Kirmarit 

AdmInistratoi for Academic 
Programs 

Janice Nagle 

Susan E Carey, Ph D 
Professor of Psychology 
(On leave) 

Stephan Lewis Chorover, Ph D 
Professor of Psychology 
(On leave, fall) 

Jerry Alan Fodor, Ph D 
Professor of Philosophy arid 
Psycholinguistics 
(On leave, spring) 

Merrill Frederick Garrett. Ph D 
Professor of Psychology 

Norman Geschwind, M D 
Professor, Harvard-MIT Division of 
Health Sciences and Technology 
Professor of Psychology 

Ann Martin Graybiel. Ph D 
Professor of Neuroanatomy 

Alan Hein, Ph D 
Professor of Psychology 

Nelson Yuan-Sheng Kiang. Ph D 
Eaton-Peabody Professor of 
Communication Sciences 

Waite Jetze Harinx Nauta M D 
Ph D 
Professor of Neuroanatomy 
Institute Professor 

Tomaso Armando Poggio Ph 0 
Professor of Psychology 

Mary Crawford Potter Ph D 
Professor of Psychology 

Whitman Albin Richards. Ph D 
Professor of Psychophysics 

Peter Harkai Schiller. Ph D 
Professor of Psychology 

Gerald Edward Schneider. Ph D 
Professor of Psychology 
and Brain Science 

John Hollerbach, Ph D 
Assistant Professor of Psychology 

Steven Pinker, Ph D 
Assistant Professor of Psychology 

Jeremy Michael Wolfe, Ph D 
Assistant Professor of Psychology 

Adjunct Professor 

Edward E Smith. Ph D 
Adjunct Professor of Psychology 

Visiting Scholars,Scientist3 

Ferdinando Mussa lvaldi, Ph 0 
Sonal Jhaveri. Ph.D 
Indra Mohindra, O.D. 
Frank Thorn, 0.D., Ph D. 

Technical Instructors 

Henry Hall, S B 
Diane Major 
John Bruce Swan. A E 

Principal Research Scientist 

Joseph Aloysius Bauer, Jr M S 

Research Associates Scientists 

Benjamin Morgan Dawson. Ph D 
Rhea Diamond Gendzier, Ph D 
Lou Giordano, B S 
Harris R Lieberman, Ph D 
David Owen Pettijohn. M S 
T John Rosen. Ph D 
Edith V Sullivan, Ph D 

Postdoctoral Associates Fellows 

Tamar Flash. Ph D 
Jane E. Gwiazda, Ph D 
Christof Koch, Ph.D 
Rafael Malach, Ph D 
John H Maunsell, Ph D 
Brian B McKeon, Ph.D. 
Marilee P. Ogren-Balkema, Ph.D. 
Andrew Parker, Ph.D. 
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Undergraduate Study 

   

Psychology, the study of behavior, has grown 
in recent years with unforeseen rapidity New 
avenues of approach have been opened by 
convergent developments of methods in the 
natural and social sciences and in mathemat-
ics. These raise the hope that human beings, 
who have achieved considerable mastery over 
the world around them, might also come 
closer to an understanding of themselves. 

Psychology at MIT stresses the connections 
with basic science and concentrates its efforts 
on the search for new knowledge in three dis-
tinct but interrelated areas: the study of rela-
tionships between brain and behavior 
(physio(ogic-I psychology); the study of per-
ception and information processing (general 
experimental psychology): and the study of 
origins of individual behavior (developmental 
and cognitive psychology; psycholinouistics). 
Accordingly, instruction in psychology on all 
levels, undergraduate, graduate, and postdoc-
toral, is organized to fall into these three areas 
which border on such diverse fields as com-
puter science, biophysics, neurology, neuro-
chemistry, sociology, and philosophy, as well 
as linguistics and other communication sci-
ences. 

Programs of research on these three principal 
themes — those of brain and behavior, per-
ception and information processing, and early 
development and psycholinguistics — are 
carried on in the Institute's psychology labora-
tories in close contact with the teaching pro-
gram. The MIT psychology building contains 
machine shops and electronic shops, a spe-
cialized research library, and equipment and 
facilities for experimental projects and investi-
gations ranging from psychophysical studies of 
the human visual system to studies of the ac-
quisition by children of language, logic, and 
knowledge of the world. Facilities for brain re-
search including electrophysiology, experimen-
tal surgery, and neurohistology are housed in 
the adjacent Whitaker College building where 
several Psychology faculty occupy office and 
laboratory space. Other faculty members oc-
cupy office and laboratory space in the Artifi-
cial Intelligence Laboratory. Students and 
faculty also use the facilities of other MIT de-
partments and interdepartmental centers such 
as the Department of Aeronautics and Astro-
nautics, the Research Laboratory of Electron-
ics (Speech Communication Laboratory), the 
Center for Cognitive Science, and the Clinical 
Research Center. Interdepartmental centers 
are described in detail in Chapter V. 

Undergraduate Offerings 

Psychology subjects at the undergraduate 
level normally begin with 9.00 Introduction to 
Psychology, 9.62J Introduction to Cognitive 
Science, or 9.90 Human Development. Individ-
ual and Social Perspectives. The remaining, 
more advanced subjects fall into the three 
areas covered by the Department: brain and 
behavior, experimental, and cognitive 
psychology. For all undergraduates, many 
psychology sut ects may be taken to fulfill the 
Institute Requiiament in the Humanities, Arts, 
and Social Sciences. Students interested in 
developing strong backgrounds in psychology 
shoul6 consider the Bachelor of Science in 
Cognitive Science or the options listed under 
the Master of Science program. 

Bachelor of Science in Cognitive Science 
Course IX 

Cognitive science is an evolving field of study 
concerned with the psychology of human intel-
lect. Central issues in the discipline include 
the structure, acquisition, use, and internal 
representation of human language, the inter-
pretation of sensory experience, the develop-
ment of formal and informal reasoning skills, 
the manipulation and storage of information 
within the nervous system, and the planning 
and execution of motor activity. 

The Bachelor of Science in Cognitive Science 
prepares students for graduate training in psy-
chology, 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 Cognitive Science are 
drawn from Computer Science and Artificial 
Intelligence, Linguistics, Cognitive and Percep-
tual Psychology, Philosophy of Language and 
of Mind, Neurophysiology, and relevant parts 
of Mathematics. The undergraduate program 
is designed to provide instruction in the rele-
vant aspects of these various disciplines. The 
program is administered by a committee made 
up of faculty members from these disciplines 
who also serve as advisors to majors, helping 
them select a coherent set of subjects within 
the requirements, including an independent re-
search project. Members of  the commiitee are 
available to guide the research. 

Bachelor of Science In Cognitive Science 
Course IX 

General institute Requirements 	 Total Units 

Sr:fence Requitement 	 60 

The Humanities. Arts and Social 
Sciences Requirement can be 
satisfied by subjects in the 
Departmental Program (for the 
Field of Concentration) plus 
appropriate subjects totaling 

	
45 

Science Distribution Requirement 
	

36 

Laboratory Requirement 
	

12 

Departmental Program 

Subject names below are followed by credit units. 
arid by prerequisites if any (corequisites in italics) 

Required Subjects; 	 72411 

9.62J 	Introduction to Cognitive Science, 12 

One of the following two subjects 
24.971 	Formal Foundations of Linguistic Theory. 12 
6 045J Automata, Computability, and Complexity. 12, 

10.31n or 18 063 

Four of the following six subjects 
24.900J The Study of Language. 9 
9.65 	Cognitive Prucesses, 9 
6.001 	Structure and Interpretation of Computer 

Programs, 15 
9.01 	Neuroscience aid Behavior, 9; 9.62J' 
9.35 	Sensation and Perceptior. 9: 9.62,1* 

24.119 	Minds and Machines, 12 

plus 

Twelve units of Independent research (either 9.50. 
9.91, 9.92, 24.292, or 24.293) 

Restricted Electives: 
	

41 

A total of 48 additional units, to be chosen with 
approval of the students faculty advisor. fiorn lists 
(provided by the Department) of subjects in 
Experimental Cognitive Psychology, Aspects of 
Natural Language. Neurological Foundations of 
Cognition, Perception, Natural Computation, and 
Philosophy of Mind Normally, the choice will be 
constrained by the subjects chosen under the 
Required Subjects above 

Unrestricted Electives 
	

76-87 

Total Units Required for the 6.13. Degree 

• Alternate prereguisttes are also listed In the subject 
description 
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Gtaduate Study 

The Department offers work leading to the 
Master of Science in Psychology and Brain 
Science and the Doctor of Philosophy. The 
programs of study leading to these graduate 
degrees are designed to prepare students for 
careers in teaching and research. The depart-
mental program permits concentration in any 
one of the three areas already described: 
brain and behavior, experimental psychology, 
and developmental-cognitive psychology, in-
cluding psycholinguistics. Throughout graduate 
study, students are involved in research proj-
ects occupying at least one-half of their time; 
aptitude is assessed as much in the light of 
demonstrated research abilities as in perfor-
mance in seminars or tutorials. 

Entrance Requirements for Graduate 
Degrees 

Only one-halt of the incoming graduate stu-
dents have majored in psychology or related 
fields; the balance are promising candidates 
with other backgrounds. For admission, stu-
dents are expected to have the equivalent of 
one year of college-level work in three of the 
following four areas: physics, chemistry, biol-
ogy, and mathematics. Minor deficiencies in 
undergraduate preparation can be removed, 
with the permission of the Department, by tak-
ing the appropriate subjects a! the Institute. 

Master of Science In Psychology and Brain 
Science 

This special program in psychology and the 
brain sciences, available to MIT undergradu-
ates only, provides better preparatior. for stu-
dents desiring graduate study in medicine, 
biology, psychology, and neurophysiology. The 
program allows a limited number of under-
graduate students to conduct research in the 
departmental laboratories, with the fruits of the 
research providing the basis for our Master of 
Science degree. In order to enter this pro-
gram, the applicant must already be enrolled 
as an undergraduate at MIT and then be ac-
cepted in the Graduate School by the Depart-
ment of Psychology. 

Students enrolled in the special master's pro-
gram are provided a firm foundation in the 
physical and biological sciences during the 
first two undergraduate years. In the latter half 
of their junior year they should begin labora-
tory work in one of the following three areas: 
neurosciences, natural computation and per-
ception, or cognitive systems. Since only a 
very limited number of Master of Science can-
didates can oe accommodated in the Depart-
ment, it is imperative that students wishing to 

enter this program begin their research experi-
ence in psychology as early as possible and 
no later than the second half of the junior 
year. In this way, the major portion of the se-
nior ynar and the subsequent summer may be 
devoted to research and thesis. 

In order to aid students in planning a flexible 
undergraduate curriculum which could lead 
into the master's degree program, it is recom-
mended that the following basic subjects be 
incorporated into the student's undergraduate 
curriculum: 5.41, 7.01, 9.00, 9.01, 9.35, 9.921, 
18.03, and 9.50 (to satisfy the Laboratory Re-
quirement). 

In addition to a graduate thesis of 36 units, 
students normally take one of the following 
suggested specializations, each group forming 
a cohesive unit for graduate study of 66-69 
units: 
Area I: Neuroecioncee 

6 071 	Introduction to Electronics 

7 05 	General Biochemistry 

9.014J The Human Nervous 
System The Neurosciences I 

9.02 	Nature. Nurture, and the 
Individual Brain 

9.021 	Topics in Brain and Behavior 

9.036 	The Visual System 

9.015J The Neurosciences II  

Area II: Natural Computation and Perception 

6.034 	Artificial Intelligence 

2.10 	Elementary Programming and 
Machine Computation 

9.370 	Control of Movement in  
Biological and Robotic 
Systems 

9 36 	Natural Computation 
and Control 

9.036 	The Visual System 

24 9684 Speech Communication 

Area Cognitive Systeme 

1 00 	Introduction to Computers and 
Engineenng Problem Solving 

6 034 	Artificee Intelligence 

9.591 	Seminar in Psychology of Language 
and Communication I 

9 401 	Survey of Cognition and Psycholinguistics 

9.88 	Development of Behavior 
Or 

9.90 	Human Development 
Individual and Social 
Perspectives 

24.968J Speech Communication 

Substitutions appropriate to individual objec-
tives are proposed when applying at the end 
of the junior year to the Graduate School for 
admission to the Master of Science program. 

Doctor of Philosophy 

General Institute Requirements for the degree 
of Doctor of Philosophy are given in Chapter 
IV. The Department's program begins with a 
proseminar wnich is taken during the first 
graduate year and serves to acquaint the in-
coming student with the personnel, the major 
scientific thrusts, and the research directions 
of the Department. First-year graduate stu-
dents also take core courses in major and mi-
nor fields chosen from the Department's areas 
of concentration, followed by upper-level 
courses in the second year. Course require-
ments are minimal, however, and can ordinar-
ily be completed in about a year's full-time 
work spread out over the first two and one-half 
years. The remaining time is devoted primarily 
to research, with the opportunity for taking ad-
ditional seminars and guided reading. Candi-
dates have flexibility in choosing subjects that 
best supoiement their research activities. A 
general examination in two parts, written and 
oral, is given in May or June of the second 
year. There is no general language require-
ment for the doctorate. 

A feature of the program is the apprentice re-
lationship between graduate students and fac-
ulty members, an arrangement intended as 
preparation for independent research careers. 
Throughout the.,  stay, students are expected 
to pursue their own research projects with in-
creasing independence, spending at least half 
their time in research. The doctoral thesis rep-
resents an outgrowth of two preceding re-
search reports written in the first two years of 
graduate study. As a rule, the thesis itself rep-
resents one year's research and must be writ-
ten in residence. 

Assistantships and Fellowships 

Financial assistance is available to qualified 
applicants in the form of traineeships, re-
search assistantships, and a limited number of 
fellowships, subject to availability of funds. 

Inquiries 

Additional information regarding teaching and 
research programs in the Department. admis-
sions, assistantships, and financial aid, may 
he obtained from Jan Nagle, Department of 
Psychology, Room E10-145. MIT, Cambridge, 
Massachusetts 02139, (617) 253-5741. 
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Carl Kaysen, Ph.D. 
David W. Skinner Professor 
Political Economy 
Director 

Peter Buck, Ph.D. 
Associate Professor of the 
Social Study of Scieoce 
Academic Officer 
(On leave, fall) 

Professors 

Donald Laurence Morton Blackmer, 
Ph.D 
Professor of Political Science 
Head, Department of Political Science 

Loren R Graham, Ph D 
Professor of the History 
of Science 

Gerald Holton, Ph D. 
Professor of the Social Study of 
Science 
(Visiting) 

Kenneth Keniston, Ph D 
Andrew W Mellon Professor of 
Human Development 

Thomas Samuel Kuhn, Ph D 
Professor of Philosophy and 
History of Science 

Leo Marx, Ph.D 
William R. Kenan Professor 
of American Cultural History 

Robert Swain Morison, M.D.. I) Sc 
Professor of Science and 
Society 
(Visiting) 

Michael Joseph Piore, PhD. 
Mitsui Professor in Problems of 
Contemporary Technology 
Professor of Economics 

Walter Alter Rosenblith, Mg Had 
Institute Professor 
Provost, Emeritus 

Merritt Roe Smith, Ph.D 
Professor of the History 
of Technology 
(On leave, fall) 

Leon Trilling, Ph D 
Professor of Aeronautics 
and Astronautics 

Charles Weiner. Ph D 
Professor of the History of Science 
and Technology 

Jerome Bert Wiesner. Ph D 
Institute Professor 
President, Emeritus 

Associate Professors 

Louis Lawrence Bucciarelli, Ph.D. 
Associate Professor of Engineering 
and Technology Studies 

Kenneth Rogers Manning. Ph 
Associate Professor of the History 
of Science 

Emma Rothschild, M A 
Associate Professor of Technology, 
Society, and Rhetoric 
(On leave, tali, 

Charles Frederic Sabel, Ph D 
Associate Professor of Social 
Science 

Sherry Roxanne Turkle, Ph D 
Associate Professor of Sociology 

Assintant rrofessor 

Sharon Traweek, Ph D. 
Assistant Professor of Antnropology 
and Science, Technology. and 
Society 

Senior Lecturer 

Irving Kaplan, Ph.D. 
Professor of Nuclear Engineering, 
Emeritus 

Principal Research Associate 

Victor McElheny, B A 

Professor Emeritus 

Elting Elmu(e Morison, A.M 
Elizabeth and James Killian 
Class of 1926 Professor, 
Emeritus 
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Program in Science, Technology, 
and Society 

(STS) 

Undergraduate Study 

The Program in Science, Technology, and So-
ciety (STS) focuses on the ways in which sci-
entific. technological, and social factors 
interact to shape modern ll:e. It traces the im-
pact of scientific ideas and technological prac-
tices on society and cultural considerations in 
shaping developments in science and technol-
ogy. 

The STS Program brings together humanists, 
social scientists, engineers, and natural scien-
tists, all committed to transcending the narrow 
bowidaries of their disciplines in a joint search 
for new insights and new ways of reaching 
science and engineering students. The goal of 
the Program is to set up a forum for the Insti-
tute's wider concerns with the interactions be-
tween what scientists and engineers do and 
the constraints, needs, and responses of soci-
ety. The introduction to the School of Humani-
ties and Social Science found earlier in this 
chapter describes the Program in the larger 
context of the School and of MIT. 

Engineering and science students are increas-
ingly seekir,g to understand the social and his-
torical 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 and creatively about the 
intellectual, mocal, and social issues raised by 
the rapid growth of science and technology in 
the 20th century. 

STS contributes to undergraduate education at 
MIT in several ways. It otters general subjects 
to introduce science and engineering students 
to broad social and iiitellectual perspectives 
on their fields It also otters more specialized 
subjects in three areas: the social and histort 
cal study of sea:ace and technology; technol-
ogy and the organization of industrial 
societies: and cultural dimensions of science 
and technology Within each of these cate-
gories, students can choose both introductory 
and more advanced subjects. 

All STS undergraduate subjects may count to-
WE rd the Institute Requirement in the Humani-
ties, Arts, and Social Sciences. The Program 
offers a number of Humanities Distribution 
subjects as well as a Field of Concentration. 

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 so-
cial and historical forces, STS offers a double 
degree program through Course XXI in coop-
eration with the Department of Humanities and 
several departments in the Schools of Engi-
neering and Science. The object of this de-
gree program is to give such students the full 
technical and scientific education provided by 
a science or engineering major, and to enrich 
it with complementary studies of the historical 
and social contexts in which science and tech-
nology function. 

Students in this double degree program must 
complete all the requirements of their technical 
majors as well as the Course XXI require-
ments described as follows. Altogether they 
must complete 450 units of study to receive 
the two S.B. degrees. 

The Course XXI degree requirements in STS 
are specified in the following chart. The two 
Reading Seminars (STS 130J 21.901J and 
STS 131J 21.902J) are designed to provide a 
basic grounding in the study of science, tech-
nology, and society 

A coherent sequence of five elective subjects 
must be arranged to provide an understanding 
in depth of one of the following fields that 
comprise STS and some familiarity with the 
other two: 
a) Social and Historical Studies of Science 
and Technology 
b) Technology and the Organization of Indus-
trial Societies 
c) Cultural Dimensions of Science and Tech-
nology 

In the Project Seminar (STS 132J 21.903J), to 
be taken in the third or fourth year, students 
reexaniine from an STS perspective a labora-
tory project, or summer job experience in the 
sciences or engineering The Project Seminar 
provides training for work in STS in much the 
same way as laboratory subjects do for engi-
neering or science 

In the Thesis or Design Project (21.ThU), stu-
dents expand their senior technical thesis or 
design project to include the social effects and 
1istorical contexts of their work. In cases 
where an integrated sturly is not feasible, two 
separate but related projects may be consid-
ered. 

Students must submit to the Registrar a peti-
tion which indicates the desire to work for this 
double degree and which has been approved 
by a faculty advisor in the two appropriate de-
partments before the end of the entire pro-
gram. Students who take a normal load of 
subjects may require five years to complete 
this program, but the majority of double de-
gree candidates finish their work in four years. 
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Graduate Study 

Double Degree Program 
Course XXI (STS Humanities) with a 
Science or Engineering Course 

General Institut* Requirements 
	

Total Unite 
_ 	  

Science Requirement 
	

SO 

The Humanities, Arts. arid Social Sciences 
Requirement can be satisfied by subjects in the 
Departmental Program, plus three Humanities 
Distribution subiects totaling 

	
27 

Science Distribution Requaement 
	

36 

Laboratory Requirement 
	

12 

Departmental Program (STS/MumanitIMO 

Required Subiects: 
	

41 

Thesis (21.ThU) — 14 ands 

Reading Seminar in Humanities, Science. 
and Technology I and II (STS 130J 21 901J 
and STS 131J 21 .902J)'- 18 units 

Project Seminar (STS 132J 21 903J1 -- 9 units 

Planned Electives: 
	

St knit Si 

A coherent group of five elective subjects 
(at least 45 units) drawn from the curricula 
of STS. the Department ot Humanities. 
and other departments where appropriate 
Three ot these subjects must be in one of 
the following areas, and one must be in each 
of the other two 

a) Social and Historical Studies of 
Science and Technology 

b) Technology and the Organization of 
Industrial Soceties 

C) Cultural Dimensions at Sc:ence 
and Technology 

Four elective subjects (at least 36 units) in a 
second discipline of humanities, social sciences, 
or visual arts 

Unrestricted Electives 
	

103 

Total Units Required for the 5.B.Degres 
In Course XXI MS Humanities) 

	
380 

Total Unita Required for Two Bachelor's 
Degrees 
	

450 
	_ 

Joint Degree Program 

Students who wish to integrate studies in STS, 
Humanities, and Science/Engineering on the 
smaller scale of a single degree program 
should consider this option. The program in-
cludes a group of specially designated sub-
jects offered by STS arid the Department of 
Humanities which provides a focus for inter-
disciplinary work. Central to this core is a 
year-long reading seminar (STS 130J/21.901J 
and STS 131.121 .902J), jointly taught by fac-
ulty members from STS and Humanities, 
which examines interaction of science, tech-
nology, and culture through critical discussion 
of major works 

The six elective subjects in STS Humanities 
required for the degree may be taken from the 
curricula of Humanities, STS, and other de-
partments when appropriate. They must form 
a coherent grouping that includes at least one 
basic subject in the history of science or tech-
nology and one subject treating the cultural di-
mensions of science and technology, and that 
has clear relevance to the scientific/technical 
field forming the other component of the pro-
gram. 

Further details on the requirements for this 
joint degree program may be found urder the 
Department of Humanities. 

STS offers several graduate level subjects in 
addition to reading and research seminars. 
Graduate students are encouraged to partici-
pate in faculty research projects. With depart-. 
mental permission, they can structure special 
concentrations or minor fields in STS as part 
of their degree programs. Such arrangements 
have been made with students in the Depart-
ments of Political Science and Economics in-
terested in the history of science and 
technology, science and public policy, or the 
comparative study of advanced industrial soci-
eties. STS has provided financial assistance 
for some of these students. We expect these 
interdepartmental arrangements to expand. In-
terested students may also take advantage of 
the opportunity MIT offers to arrange doctoral 
programs supervised by an ad hoc committee 
of faculty members from STS and one or more 
other departments 

Inquiries 

Additional information on the Program in Sci-
ence, Technology, and Society may be ob-
tained from Professor Peter S. Buck, Room 
E51-128C, MIT, Cambridge, Massachusetts 
02139, (617) 253-4043. 

For detailed descriptions of subjects in Sci-
ence, Technology, and Society, see STS 
100-633 in Chapter VII 
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Sloan School of Management 
Management (Course 15) 

The Sloan School of Management, founded in 
1952 as the Scnool of Industrial Management, 
is the outgrowth of a pioneering curriculum or-
ganized at MIT in 1914 which combined man-
agement and engineering education. Since 
those early years, Course XV, Management, 
has provided this unique pattern of education 
to MIT's undergraduates. During this period 
many of the Institute's most distinguished 
graduates made their reputations as managerE 
and business leaders. However, the gift of 
Alfred P. Sloan, Jr., in 1952 was the landmark 
in establishing a new level and a broader 
scope in management education at MIT, and 
much of the story of management education at 
the Institute has been written since then. 

The Sloan School now offers an undergradu-
ate program leading to the Bachelor of Sci-
ence in Management Science; graduate 
programs leading to the Master of Science in 
Management and the Doctor of Philosophy; a 
one-year Alfred P. Sloan Program in executive 
development leading to the Master of Science 
In Management; and a nine-week Program for 
Senior Executives in executive development. 
In addition, the Sloan School participates with 
the School of Engineering in the new interde-
partmental Management of Technology Pro-
gram, leading to a Master of Science in the 
Management of Technology. Over the past 
several years the School has developed a 
large number of summer subjects designed 
primarily to meet the needs of practicing 
professionals in the various areas of the 
School's program. 

In its efforts, the Sloan School is committed to 
educating enterprise managers — men and 
women who have the will to manage and to 
risk, who can deal with complex systems, who 
have insight into themselves as well as others, 
who understand the total environment in which 
they live, and who continue to learn. In fulfill-
ing this commitment, the School provides stu-
dents with a solid grounding in the academic 
disciplines relevant to management --- eco-
nomics, mathematics, and the behavioral sci-
ences -- and develops their awareness of the 
multiple facets which characterize important 
management problems, from technical data to 
human factors. The School also endeavors to 
teach students to make decisions and to move 
decisively and responsibly in an increasingly 
complex world. The opportunities for such 
graduates in a society full of challenge, both 
social and technical, are substantial and grow-
ing in fields which include industrial manage-
ment and the management of technology, of 
health services, of education, and of public 
and urban affairs 
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Professors 

Sidney Stuart Alexander, Ph D 
Professor of Management and 
Economics 
(On leave) 

Thomas John Allen, Jr. Ph D 
Professor of Organizational 
Psychology and Management 

Lotle Lazarsfeld Barlyn, Ph 
Professor of Organizational 
Psychology and Management 

Ernst R Berndt, Ph.D. 
Professor of Applied Economics 

Gabriel Richard Baran, Ph.D. 
Professor of Management Science 

Fischer Black, Ph D 
Professor of Finance 
(On leave) 

John Dutton Conant Little, Ph D 
George Maverick Bunker 
Professor of Management Science 

Th‘ as Lee Magnanti, Ph 0 
Prc tssor of Operations Research 
and Management 

Francis E. McGovern, J D 
Professor of Management 
(Visiting) 

Robert Bruce McKersie, 0.8 A. 
Professor of Industrial Relations 

Robert Cox Merton, Phi) 
J C Penney Professor of 
Management 

Franco Modigliani, D Jur 
D.Soc.Sci., LLD 
Institute Professor 
Professor of Finance and 
Economics 

In addition to educating men and women for 
management, the Sloan School is equally 
committed to research directed at new under. 
standing of and better solutions to manage-
ment problems. Together, research and 
education are mutually reinforcing goals, and 
the School is confident of the continued im-
pact of work done at MIT on the fields of man-
agement and management education. 

Office of the Dean 

Abraham J Segel, Ph D 
Professor of Industrial Relaticns 
Dean 

Alvin J Silk, Ph D 
Professor of Management 
Science 
Associate Dean 

Michael G S Denny, Ph D 
Professor of Economics 
(Visiting, fall) 

Jay Wright Forrester. D.Eng. 
Germeshausen Professor 
of Management 

John Richard Hauser. Sc D 
Professor of Management Science 

Arnolclo Cubillos Has, Ph D 
Professor of Management 

Daniel Mark Holland, Ph D 
Professor of Finance 

Henry Donnan Jacoby, Ph D 
Professor of Managemont 

Howard Wesley Johnson, L L D 
Special Faculty Professor 
of Management 

Gordon Mayer Kaufman, D B A 
Professor of Operations Research 
and Management 

Thomas Anton Kochan, Ph.D. 
Professor of Industrial Relations 

Paul Robin Krugman, Ph.D 
Professor of Management and 
Economics 

Edwin Kuh, Ph.D 
Professor of Finance and 
Economics 
Director, Center for 
Computational Research 
in Economics and Management 
Science 

Donald Roy Lessard, Ph.D 
Professor of International 
Management 

Stewart Clay Myers, Pn D 
Professor of Finance 

J D. Nyhart, J.D 
Professor of Management 
and Ocean Engineering 

Robert Stephen Pindyck, Ph.D. 
Professor of Applied Economics 

William Frank Pounds, Ph.D 
Professor of Management 

Alexander Hendnk George 
Rinnooy Kan, Ph.D 
Professor of Operations Research 
(Visaing) 

Edward Baer Roberts, Ph D 
David Samoa Professor of 
Management of Technology 

Richard Dunlop Robinson, Ph 
Professor of Management 

Edgar Henry Schein, Ph D 
Sloan Fellows Professor 
of Management 
(On leave) 

Richard Lee Schmalensee, Ph.D 
Professor of Applied Economics 

Michael Stewart Scott Morton, D B.A 
Professor of Management 

Jeremy Frank Shapiro, Ph D. 
Professor of Operations Research 
and Management 
Co-Director, Operations 
Research Center 

Abraham J. Siegel, Ph.D 
Professor of Industrial Relations 
Dean, Sloan School of Management 
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Alvin John Silk, Ph D 
Erwin H Schell Professor of 
Management 
Associate Dean 

Norman Stanley Stearns, M D 
Professor of Health Management 
(Visiting) 

Raymond-Alain Thietart, Ph D 
Professor of Management 
(Visiting) 

Lester Carl Thurow, Ph D 
Gordon Y &Hard Professor of 
Management and Economics 

Glen Lee Urban, Ph D 
Professor of Management 
Science 

John Eastin Van Maanen, Ph.D 
Professor -A Organizational 
Psych; ly and Management 

Phyllis Ann Wallace. Ph D 
Professor of Management 

Roy Elmer Welsch. Ph D 
Professor of Statistics and 
Management Science 

Arthur W Wright, Ph D 
Professor of Management 
(Visiting spring) 

Zenon Sotenou Zannetos, Ph D 
Professor of Management 

Associate Professors 

Arnold Irwin Barnett, Ph D 
Associate Professor of Operations 
Research and Management 
(On leave) 

Douglas T Breeden Ph D 
Associate Professor of Finance 
(Visiting) 

John Stephen Carroll, Ph D 
Associate Professor of Behavioral 
and Policy Sciences 

John Carrington Cox, Ph D 
Associate Professor of Finance 

John Joseph Donovan, Ph.D 
Associate Professor of Management 
Science 
(On leave, fall) 

Stan Neil Frrikelstein, M D 
Associate Professor of Health 
Management 

Stephen C Graves. Ph D 
Associate Professor of Management 
Science 

John C Henderson, Ph D 
Associate Professor of Management 
Science 

Mel Horwitch. Ph D 
Associate Professor of Management 

Harry Charles Katz, Ph D 
Associate Professor of Management 
and Economics 

Ralph Katz, Ph D 
Associate Professor of Management 
(Visiting) 

Stuart Elliot Madnick. Ph D 
Associate Professor of Management 
Science 
(On leave) 

James Berger Orlin, PhD 
Associate Professor of Management 
Science and Operations Research 
(On leave) 

Walter W Powell. Ph D 
Associate Professor of Behavioral 
and Policy Sciences 

Julio Jacob° Rotemberg. Ph D 
Associate Professor of Applied 
Economics 

Richard S Ruback, Ph D 
Associate Professor of Finance 
(On leave) 

Thomas Martin Stoker, Ph D 
Associate Professor of Applied 
Economics 

Eric Arthur von Hippel. Ph 
Associate Professor of Management 

Manchek Anthony Wong, Ph D 
Associate Professor of Management 
Science 

Assistant Professors 

Katharine Gail Abraham, Ph.D 
Assistant Professor of Industrial 
Relations 

David Groves Anderson, M B A 
Assistant Professor of Management 

Max H Bazerman Ph D 
Assistant Professor of Behavioral 
and Pclicy Sciences 

Charles Harry Fine, Ph D 
Assistant Professor of Management 
Science 

Robert M Freund, Ph D 
Assistant Professor of Management 
Science 

Paul Healy. M S 
Assistant Professor of Management 
Science 

Chi-Fu Huang, M A 
Assistant Professor of Management 
and Economics 

Eric Joseph Johnson. Ph D 
Assistant Professor of Management 
Science 
(Visiting) 

Sudhir Krishnamurthi. M B A 
Assistant Professor of Management 
Science 

Thomas Wendall Malone, Ph D 
Assistant Professor of Management 
Science 

Deborah L Martino. Ph D 
Assistant Professor of Management 
Science 

Terry Alan Marsh, Ph D 
Assistant Professor of Finance 
(On leave) 

Leigh McAlister. Ph D 
Assistant Professor of Management 
Science 

John Douglas William Morecroft 
Ph D 
Assistant Professor of Management 

John Emery Parsons, M A 
Assistant Professor of Finance 

Ram T S Ramakrishnan. Ph D 
Assistant Professor of Management 
Science 

Peter Michael Senge, Ph D 
Assistant Profebsor of Management 

H David Sherman, D B A. 
Assistant Professor of Management 
Science 

Denis Fred Simon, Ph D 
Ford International Assistant 
Professor 

Marvin Alan Sirbu. Jr Sc D 
KDD Career Development 
Assistant Professor in 
Communications 
and Technology 

John David Sterman, Ph D 
Assistant Professor of Management 

Michael Edmond Treacy, Ph D 
Assistant Professor of Management 
Science 

Gordon B M Walker. Ph D 
Assistant Professor of Management 

Dorothy Eleanor Westney. Ph.D 
Mitsubishi Career Development 
Assistant Professor in International 
Management 

Adjunct Professors 

Louis Layton Banks, A B 
Adiunct Professor of Management 

James Suren Hekimian Ph D 
Adjunct Professor of Management 

Senior Lecturers 

Thomas Andrew Barocci, Ph.D. 

Gordon Falk Bloom. Ph.D., J.D. 

Richard Alexander MacKinnon, 
MBA 

James Morrison McInnes, D B A 

Harlan C Meal. Ph D 

Jeffrey Alan Meldman. Ph.D . J.D. 
Associate Dean for Student Affairs 

Edwin C Nevis, Ph D 

John Fralick Rocklin. Ph D 
Director. Center for 
Information Systems Research 

Steven H Star. D 0 A 

David 0 Wood. B S 

Lecturers 

Charles Maria Jonscher. Ph.D 
Albert Andrew Marcotte. Ph D 
Joseph F Vittek. Jr 	L M 

Administration 

H Janeal Austin, M B A 
Administrative Assistant 

Jeffrey Allen Barks, Ph D 
Director of Graduate and 
Undergraduate Programs 

Donna Maria Behmer, M Ed 
Assistant Director of Finance 
and Administration 

Leo Francis Brody, B S 
Programmer Analyst 

Rosemary Bram BA 
Assistant Managing Editor, Sloan 
Management Review 

Eleanor Chin, B A 
Administrative Assistant, 
Executive Education Programs 
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Undergraduate Study 

Loren Charles Cox, M A 
Director, Center for Energy Policy 
Research 
and Lecturer 

Paula Budlong Cronin, S M 
Editor, SLOAN Magazine 

Josephine Marie DO= 
Fiscal Office Manager 

H Scott Duncan, Ph D 
Associate Director of Executive 
Education Programs 
and Lecturer 

Ray Edwin Faith, Ph D 
Computer Services Coordinator 

James Tate Gabbed, Jr M S 
Coordinator for the Masters Program 

Joanna Catherine Kosakowski M S 
Administrative Assistant for 
Finance and Administration 

Anne Wood Lipner, S.M 
Director of Finance and 
Administration 

Emily Frances Magazzu 
Data Base Coordinator 

John F Magni), S M 
Microcomputer Network Administrator 

Gail Reyner Mann, M A 
Coordinator for Donor Relations 

Esther Merrill, B S. 
Administrative Assistant for the 
Undergraduate Program 

Ellen Nangle, A S 
Administrative Assistant 
Executive Education Programs 

Wanda Osborn. BA 
Administrative Assistant 

Miriam Sherburne. A B 
Director of Master's Admissions and 
Counseling 

Linda Siennal. M.Ed 
Director of Master's Placement 

Gay Van Ausdall, B A 
Managing Editor, 
Sloan Management Review 

Alan Frederick White, S M 
Director of Executive 
Education Programs 
and Lecturer 

Postdoctoral Associate 

Amer Gupta, Ph D 

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 particularly 
wet suited to students who wish to understand 
problems of management within the context of 
fundamental disciplines and, where appropri-
ate, with quantitative rigor and precision The 
program provides a strong preparation for 
graduate study in management, while at the 
same time securing an advantageous market 
position for students seeking employment di-
rectly upon graduation. 

In recent years, the field of management sci-
ence has grown rapidly in conjunction with ad-
vances in computer technology, in methods for 
collecting and structuring large quantities of 
data, in mathematical programming, and in the 
building of sophisticated mathematical models. 
These advances have become increasingly 
applicable to the solving of difficult problems in 
business, government, and other public and 
private organizations. The Sloan School's un-
dergraduate program develops necessary 
competence in the underlying disciplines of 
mathematical programming and modeling, sta-
tistics, and computer and communications 
technology. It also provides a strong back-
ground in the associated disciplines of mana-
gerial psychology and economics. It then 
demonstrates applications from a variety of 
functional areas of management. Beyond this, 
each student selects an option (of three to five 
subjects) in one specialized area such as in-
formation systems, operations reseaich, mar-
keting research, or behavioral science. 

A number of unrestricted electives is included 
in the curriculum and these can be devoted to 
a variety of career or personal objectives. Stu-
dents who take subjects in additional func-
tional areas of management can usually 
complete requirements of the Master of Sci-
ence in Management in one year after com-
pleting the Bachelor of Science degree in 
Management Science. Substantial exposure to 
an area of physical science or engineering, in 
addition to an education in management, can 
be achieved by a technically oriented elective 
program. Students who wish broader general 
education are encouraged to take additional 
subjects in the humanities, arts, and social 
sciences, beyond the Institute Requirements. 
Appropriate selection of electives should per-
mit a student to meet admission requirements 
of medical, law, or other graduate schools. 

Professors Emeriti 

William Filbert Bottiglia, Ph D 
Professor of Management and 
Humanities, Emeritus 
Senior Lecturer 

Edward Lindley Bowles, D Sc 
Professor of Industrial 
Management, Emeritus 

Edward Pennell Brooks, D C S 
Professor of Ini:Jstrial 
Management, Emeritus 
Dean, Emeritus 

Douglass Vincent Brown, Ph D 
Alfred P Sloan Professor of 
Management. Emeritus 

David Durand. Ph D 
Professor of Management, 
Emeritus 

Billy Earl Goetz, Ph D 
Professor of Management, 
Emeritus 

Leo Beniamin Moore, S M 
Professor of Management, Emeritus 

Charles Andrew Myers. Ph.D 
Professor of Industrial Relations 
Sloan Fellows Professor of 
Management, Emeritus 

Eli Snapiro, PhD.  

Alfred P Sloan Professor of 
Management, Emeritus 
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Graduate Study 

Inquirleb 

For additional information on the undergradu-
ate curriculum and referral to appropriate fac-
ulty counselors, students may consult the 
Undergraduate Program Office, Sloan School 
of Management, Room E52-119, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-2931 

Bachelor of Science In Management 
Science 
Course XV 

Dec vel institute Requirements 

Science Requirement 
	

so 
Hums- ties Arts and social Sciences Requirement 

	
72 

The Science :•)istnbution Requirement 
can be satisfied by 6 041 15 053. and 18 06 
in ale Departmental Program 

The Laboratory Requirement can be satisfied 
by 15 301 in tha Departmental Progiorn 

Departmental Program 

Subject 11110109 tWOW are followed by credit units, 
and by otereowartes if any lcorequisites on Italics) 

Required Subjects: 

6 041 	Probabilistic Systems Analysis 12, 18 02 

15.001 	Managerial Economics 12 

15.053 	Introduction to Management Science 12 18 02 
18 06 

15 075 	Applied Statistics. 9, 6 041' 

15 301 	Managerial Psychology Laboratory. 12 

15 501 	Financial and COS! ACcOunting. 9 

18 06 	Linear Algebra, 12, 18 02 

Restricted Electives. 	 64 to 81 

One of rhe following four subjects 
1 00 	Introduction to Computers and Engineering 

Problem Solving. 12 
2 10 	Elementary Programming and Machine 

Computation 9 
6 001 	Structure and Interpretation of Computer 

Programs 15 
15 564 	Management Information Technology I 12 2 10 or 

15 561 

Two of the following lour subreors 
15 351 	Research and Development Management 9 

15 301 15 501 
15 41 2 	Financial Management 12, 1500t 
15 761 	Operations Management 9 15 053 • 6041' 
15 812 	Marketing Management 9 6 041' 

Planned Electives: 

Three to five specified subjects in one of the 
following options Information Systems. 
Operations Research. Marketing Research, 
Behavioral Science 
	

27 to 45,  

Unrestricted Electives 
	

96 to 69 

Total Units Required for the S.B. Degree 
	

380 

The Sloan School of Management provides 
opportunity for graduate work leading to the 
degrees of Master of Science in Management 
and Doctor of Philosophy 

Entrance Requirements for Graduate 
Study 

All applicants, including those from foreign 
countries, must take the Graduate Manage-
ment Admission Test (GMAT). Information is 
available from the Graduate Management Ad-
mission Council. Educational Testing Service, 
Princeton, New Jersey 08541. The January 
test is the latest one appropriate for admission 
the following September GRE scores are not 
required and may not be substituted. 

Master of Science In Management 

Degree candidates are admitted iii September 
to a program of study extending over two aca-
demic years 

The two-year Sloan Master's Program offers 
students with or without previous work experi-
ence a comprehensive education in manage-
ment, as well as the opportunity to develop 
competence in a particular area of interest that 
may lead to positions of either general execu-
tive responsibility or technical leadership. 

The program follows three distinguishable 
though closely related lines theoretical stud. 
les. applied studies and practical exposure 

Theoretical studies aim to improve the stu-
dent s understanding of certain fundamental 
phenomena and relationships that characterize 
the changing world in which managers must 
operate The principal fields covered by these 
studies are economics, behavioral science. 
and quantitative methods of analysis. The 
Sloan School was a pioneer in fitting these 
rigorous disciplinary subjects into the curricu-
lum of a graduate business school Although 
by now many comparable schools have fol-
lowed this lead. the School continues to be 

Total Units 

' Alternate prerequisites are also listed in the subject 
descriptions 

14 01 and 14 02 may be substituted for 15 001 
2 
Students who have highly motivated interests may select 
options in other areas Further information about options and 
the subjects they include is available in the Undergraduate 
Program Office r32'1191 

Applications are welcome from college gradu-
ates in all areas of concentration — the hu-
manities, the social sciences, the physical 
sciences, and engineering -- but applicants 
must have completed formal courses in differ-
ential and integral calculus and in economic 
theory, both macro- and microeconomics. The 
minimum level of preparation is normally a 
one-year course in economic theory and a 
one-year course in calculus. If these subjects 

78 
have not been taken in a previous academic 
prograni, they may be covered by formal 
courses prior to enrollment in anticipation of 
diagnostic exannations given at the Sloan 
School at the beginning of the first term. 
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distinguished from most of its counterparts by 
the importance it attaches to developing the 
student's basic powers of analysis and by the 
emphasis it places on understanding the eco-
nomic and social environment in which organi-
zations operate. This inclusion of rigorous 
work in the basic disciplines of management 
has served the graduates of the School well in 
dealing with newly emerging and increasingly 
complex professional challenges. 

Applied studies, which occupy the bulk of the 
master's student's time, link the theoretical 
studies to the practical problems faced by 
managers. The Sloan School offers an unu-
sually vii;de range of applied fields, the princi-
pal ones being Accounting, Planning, and 
Control; Applied Economics; Corporate Strat-
egy, Policy, and Planning; Finance, Health 
Care Management; Industrial Relations; Inter-
national Management; Management Informa-
tion Systems; Management of Technological 
Innovation; Marketing; Operations Manage-
rnent: Operations Research, and Statistics; 
Organization Studiee; and System Dynamics 
Many subjects are taught in each of these 
fields, and the curriculum allows students 
considerable choice. This flexibility enables 
students to construct either a general program 
that introduces them to many of the applied 
fields, or a specialized program that enables 
them to study one or two of the applied fields 
in depth. Students are thus able to design 
broad programs if they are interested in imme-
diate entry into general management careers, 
or ones more specialized if they seek exper-
tise as a means to higher level management 
responsibility. In either case, students acquire 
basic knowledge and skills essential to gen-
eral management 

Practical exposure to management takes 
place in the Sloan School through a variety of 
activities. Studer ts in the master,' program 
are expected to spend the intervening summer 
working in some activity that will contribute to 
their understandirg 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 tnat they carry on for 
government, firms, and other public and pri-
vate organizations. In addition, many sludents 
choose topics for their master's theses that in-
volve research into the practice of manage-
ment in particular organizations, industries, or 
sectors. 

The thesis, an MIT requirement for the Master 
of Science degree, is a major component of 
the Sloan Master's Program. It offers students, 
under the supervision of their faculty advisors, 
the opportunity to practice newly acquired 

management skills in the exploration of a sin-
gle topic of particular interest. Each thesis nor-
mally represents the original contribution of a 
single student, although in the case of collabo-
rative research, joint theses are also encour-
aged. A third dimension to the thesis concept 
is the "project" thesis, in which faculty mem-
bers engaged in research activities that lend 
themselves to teamwork may otter groups of 
students the opportunity to explore portions of 
the overall study, with each student reporting 
on a specific phase. 

Doctor of Philosophy 

The purpose of the Sloan School's doctoral 
program is to prepare students for careers in 
teaching a: 1 research or for nonacademic po-
sitions requiring advanced research and ana-
lytical capabilities. 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 
three to four 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 fielcis. Finally, 
one to tyro years are required for the doctoral 
dissertation. A candidate entering with an ad-
vanced degree may be able to finish in less 
time depending on previous experience in re-
search. 

Breadth Requiromeot. The basic disciplines 
referred to above are behavioral science, eco-
nomics, and quantitative methods. Students 
may demonstrate competence in each of 
these "breadth'' areas by passing a qualifying 
examination or by successfully completing 
subjects specified by the Ph.D. Committee. 
Entering students with formal preparation in 
these disciplines are encouraged to take the 
qualifying examinations in September. when 
they enroll, so as to avoid unnecessary delays 
in progressing through the program. 

Major and Minor Fields. Candidates must 
master the literature, theory, and application of 
a major field of concentration as well as a mi-
nor field. Successful completion of this re-
quirement is determined by General 
Examinations. The major fields currently avail-
able in the Sloan School are the following (al-
though individually constructed majors are 
possible): 

Aceeunting, Planning, and Control 
Appiied Economics 
Finance 
Health Care Management 

Industrial Relations 
International Management 
Management Information Systems 
Management of Technological Innovation 
Marketing 
Operations Management 
Operations Research and Statistics 
Organization Studies 
Strategy and Policy 
System Dynamics 

Most doctoral students enter the program with 
a fairly clear idea in mind of a major field of 
concentration, and it is typically an "applied 
field." An apprcpriate minor field is then se-
lected — a theoretical discipline that provides 
a foundation for research in the major field. 
The following are example3 of natural and 
usual combinations: 

Major Field 	Minor Field 

Finance 	 Economics 

Industrial 	 Behavioral 
Relations 	 Science 

Marketing 	 Statistics 

Operations 	 Operations 
Management 	Research 

Organization 	Behavioral 
Studies 	 Science 

System 	 Economics 
Dynamics 
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Programs for Executive 
Education in 
Management 

There are no rigid subject requirements for the 
major and minor fields. There are normal 
groups of subjects for the standard fields, but 
substitutions of other subjects and indepen-
dent 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) and submitted 
to the Ph.D. Committee for approval at the be-
ginning of the spring term in the student's first 
year. 

General Examinations normally are taken in 
late May of the second year of study, after 
completion of the breadth requirement, major 
and minor field course work, and a research 
paper (see below). The exact form of General 
Exams varies from area to area and may in-
volve written examinations, critiques of re-
search papers, or review papers on prescribed 
topics. In all cases, the last stage is an oral 
examination covering both major and minor 
fields. 

Research. The Sloan School is deeply com-
mitted to reuearch, and the philosophy and 
structure of the Ph.D. program reflect this 
professional commitment. There are two 
separate research requirements: the 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 ad-
visor and other interested faculty. Upon com-
pletion of the project, the student prepares a 
document which, atter the evaluation and ap-
proval of faculty members, is published in the 
Sloan School's Working Paper Series. 

The doctoral dissertation consists of significant 
scholarly research in some area of manage-
ment. Close working relationships with senior 
faculty are established early so that the thesis 
can be defined as a manageable project as 
early as possible. Candidates typically require 
one to two years of full-time work to complete 
their theses. 

Teaching Apprenticeship 

Since the graduates of the doctoral program 
are almost invariably involved in teaching, 
whether in a university or in other organiza-
tional settings, there is a Teaching Apprentice-
ship requirement for the degree. Each 
candidate is given partial responsibility for 
conducting a Sloan School subject. The ap-
prenticeship otters an opportunity for working 
closely with a faculty member who can provide 

constructive feedback and counsel. The ap-
prenticeship is normally undertaken in the third 
year of study, after General Examinations 
have been passed, but may be completed 
earlier if a suitable teaching opportunity is 
available. 

Language Requirement 

There is no language requirement in the Sloan 
School's doctoral program, although in some 
cases the student and his or her advisor de-
cide 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 International Man-
agement. 

Fellowships, Teaching and Research 
Assistantships 

Except for some limited funds to aid needy 
students, fellowships for graduate study in 
management are given only to doctoral degree 
candidates. All graduate students who have 
completed a year (or sometimes a term) of 
graduate study in the Sloan School are eligible 
to apply for the approximately 100 part-time 
research and teaching assistantships available 
each year. 

Inquiries 

For master's information call (617) 253-3730; 
for doctoral information call (617) 253-7188. 
Additional information concerning graduate 
programs, admissions, and financial aid, may 
be obtained from the Graduate Programs Of-
fice, Room E52-112, Sloan School of Manage-
ment, MIT, Cambridge, Massachusetts 02139. 

Alfred P. Sloan Fellows Program 

Each year the Alfred P. Sloan Fell!. ws Pro-
gram admits approximately 50 mid-career ex-
ecutives who have demonstrated potential for 
filling positions of more general and senior 
management responsibility in the future. 
These men and women are sponsored by in-
dustry, government, and other organizations 
(or they may apply independently). Approxi-
mately one-third of the participants are se-
lected from abroad. The 12-month Program, 
providing regular classroom work plus close 
contact with business and government leaders 
here and abroad, is taken in conjunction with 
the regular graduate program and leads to the 
degree of Master of Science in Management. 

In 1975 the Sloan School initiated a Health 
Management Option within the Sloan Fellows 
Program, aimed at mid-career to senior level 
health-care practitioners, educators, research-
ers, and administrators. These health profes-
sionals participate fully in all aspects of the 
Sloan Fellows Program. 

MIT Program for Senior Executives 

The Program for Senior Executives is an in-
tensive nine-week course of study designed 
for the senior level executive already in or pre-
paring for a position of major managerial re-
sponsibility. Enrollment in this non-degree 
program, offered in the fall and spring of each 
year, is limited to groups of 50. A one-week 
trip to Washington, DC, to visit policymakers in 
the Federal government is an integral part of 
the Program. 

Inquiries 

Detailed information about these programs 
may be obtained from the Executive Education 
Programs Office, Room E52-126, Sloan 
School of Management, MIT, Cambridge, 
Massachusetts 02139, (617) 253-7166. 
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School of Science 
Biology (Course 7) 
Chemistry (Course 5) 
Earth, Atmospheric, and 

Planetary Sciences (Course 12) 

Mathematics (Course 18) 
Nutrition and Food Science 

(Course 20) 
Physics (Course 8) 

 Our continually increasing understanding of 
the physical and biological worlds opens up 
new possibilities of applications for the benefit 
of humanity, and helps us to better appreciate 
the world in which we live. Today we are in-
creasingly dependent on science for the 
knowledge that allows us to solve practical 
problems and to find better ways of providing 
for the world's needs. 

Training in science provides a firm basis for 
many types of careers. Scientific training is not 
only needed for teaching and research but 
also provides an opportunity to enter many 
other professions. Students with bachelor's 
degrees in science often go on to medical 
school, law school, and other professional 
schools, including engineering. 

The sciences and mathematics form an intel-
lectual continuum, but for administrative pur-
poses they are divided into six departments at 
MIT. There are many interrelations between 
the programs of these departments, and the 
interdepartmental laboratories help to form a 
bridge between fields and to provide contact 
with applications. 

At MIT, the biological sciences are repre-
sented by a wide range of disciplines from cell 
biology, microbiology, biochemistry, and bio-
physics, to food science and technology, me-
tabolism and human nutrition, toxicology, and 
biochemical engineering. The biological sci-
ences have undergone tremendous change 
since the discovery of the structure of deoxyri-
bonucleic acid (DNA). The Center for Cancer 
Research and the Cell Culture Center are in-
terdepartmental laboratories which are closely 
related to the Department of Biology. The 
Clinical Research Center is an interdepart-
mental laboratory which is closely related to 
the Department of Nutrition and Food Science. 
The Whitaker College of Health Sciences. 
Technology, and Management has Joint pro-
grams with the School of Science. 

The physical sciences deal with the widest 
range of physical phenomena — from the 
shortest distances between particles inside the 
nucleus to the greatest distances over which 
we learn of the structure and substance of the 
universe from astronomy and astrophysics. 
In physics at MIT, the four main areas are as-
trophysics; experimental nuclear and particle 
physics; solid state, laser, plasma, and atomic 
physics; and nuclear and particle theory. A 
great deal of physics research is carried out in 
the various interdepartmental laboratories 
listed here. 
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In the Department of Chemistry, research and 
education are carried out in organic. inorganic, 
physical, analytical, biological, and biophysical 
chemistry, and in chemical physics. These sci-
ences are heavily involved in industry, and 
many graduates find their careers in applica-
tions as well as in research. Science has, of 
course, contributed in the most fundamental 
way to the advancement of technology, and 
technology has contributed importantly to the 
advancement of science. At MIT, the relation-
ships between science and technology are es-
pecially close and mutually reinforcing. 

The earth sciences include geology, geochem-
istry, geophysics and planetary science, and 
meteorology and physical oceanography. The 
increased understanding of plate tectonics has 
revolutionized our views of the past and cur-
rent changes in the structure of the earth. The 
increased use of computers in atmospheric 
and oceanographic models has revolutionized 
our understanding of circulation. The Wallace 
Astrophysical Observatory and the Wallace 
Geophysical Observatory provide opportunities 
for education and research, as do various in-
terdepartmental laboratories. The joint doctoral 
program with the Woods Hole Oceanographic 
Institution provides opportunities to be in-
volved in oceanographic research. 

Mathematics provides a base and language 
for all types of research and is an area of ac-
tive research itself in both thb discovery of 
new mathematics and in applying mathematics 
in new ways to important applied problems. 
Pure mathematics is of interest in its own 
right, and it always has led in unexpected 
ways to a better understanding of the world. 
The core of the program in applied mathemat-
ics is concerned with the mathematical formu-
lations of propagation, stability, optimization, 
cybernetics, statistics, and random processes. 

Interdisciplinary laboratories and centers asso-
ciated with the School include the following: 

Francis Bitter National Magnet Laboratory 

Cell Culture Center 

Center for Cancer Research 

Center for Materials Science and Engineering 

Center for Space Research 

Clinical Research Center 

Energy Laboratory 

George Russell Harrison Spectroscopy 
Laboratory 

Haystack Observatory 

Laboratory for Computer Science 

Laboratory for Nuclear Science 

Lincoln Laboratory 

Plasma Fusion Center 

Research Laboratory of Electronics 

Whitaker College of Health Sciences, 
Technology, and Management 

Detailed descriptions of these laboratories and 
centers may be found in Chapter V. 

Office of the Dean 

John M. Deutch, Ph D, Sc.D. 
Arthur C Cope Professor of Chemistry 
Dean 

The science departments and the related in-
terdepartmental laboratories offer many oppor-
tunities for undergraduate research through 
the Undergraduate Research Opportunities 
Program. Through this program, students ob-
tain firsthand research experience in fields that 
interest them, and learn in a different environ-
ment from the rlassroom or instructional labo-
ratory. The Undergraduate Seminar Program 
provides study and associations with faculty 
members in smaller and less formal groups. 

The School of Science also is involved in pro-
viding parts of the general education of under-
graduate students through the Science 
Requirement Subjects, Science Distribution 
Subjects, and Laboratory Subjects. 
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Department of Biology 

Gene Monte Brown, Ph.D. 
Professor of Biochemistry 
Head of the Department 

Professors 

David Baltimore, Ph.D. 
American Cancer Society 
Professor of Microbiology 
Director, Whitehead Institute for 
Biomedical Research 

Eugene Bell, Ph.D.  
Professor of Biology 

David Botstein, Ph D. 
Professor of Genetics 

John Mechlin Buchanan, Ph.D., 
D.Sc. 
John and Dorothy Wilson Professor 
of Biochemistry 

Herman Nathaniel Eisen, M.D 
Whitehead Institute Professor 
of Immunology 

Gerald R. Fink, Ph.D. 
Professor of Genetics 
American Cancer Society 
Research Professor of Genetics 
at the Whitehead Institute 
for Biomedical Research 

Harvey Franklin Lodish, Ph.D. 
Professor of Biology 

Irving M London, M.D 
Grover M. Hermann Professor of 
Health Sciences and Technology 
Professor of Biology and Medicine 
Director, Joint Harvard-MIT 
Division of Health Sciences and 
Technology 

Salvador Edward Luria, M D, 
D Sc. 
Institute Professor, Emeritus 
Director, Center for Cancer 
Research 

Boris Magasanik, Ph.D 
Jacques Monod Professor 
of Microbiology 

Mary Lou Pardue, Ph D 
Professor of Biology 

Sheldon Penman, Ph D 
Professor of Cell Biology 

Uttam Lal RajBhandary, Ph D 
Professor of Biochemistry 

Alexander Rich, M.D 
Professor of Biophysics 
William Thompson Sedgwick 
Professor of Biology 

David Floyd Waugh, Ph.D. 
Professor of Biophysics 

Robert Allen Weinberg, Ph D 
Professor of Biology 

Associate Professors 

H. Robert Horvitz, Ph.D. 
Whitehead Institute Career 
Development Associate Professor of 
Biology 

David Evan Housman, Ph.D. 
Associate Professor of Biology 

Ronald Davies Graham McKay, Ph.D. 
Associate Professor of Neurobiology 

Robert Thomas Sauer, Ph.D. 
Associate Professor of Biochemistry 

Frank Solomon, Ph.D. 
Associate Professor of Biology 

Alexander VarshavAy, Ph.D. 
Associate Professor of Biology 

Graham Charles Walker, Ph D 
Associate Professor of Biology 

Assistant Professors 

Financial and Personnel 
Administrator 

Cynthia D Kowal 

Operations Administrator 

Thomas A Lynch 

Senior Research Associate 

Daniel H Levin, Ph.D 

Principal Research Scientists 

Gary J. Ouigley, Ph.D.  
Andrew H-J Wang, Ph D 

Research Scientists 

Stephanie Ellsworth Sher, Ph.D. 
Leon G Shiman, Ph.D. 
Joan Lucia Suit, Ph.D. 
Arlene R. Wyman, Ph.D. 

Maurice Sanford Fox, Ph D 
Lester Wolfe Professor 
of Molecular Biology 

Malcolm Lawrence Getter, Ph D 
Professor of Biochemistry 

Bernard Sidney Gould, Ph.D. 
Professor of Biochemistry, 
Emeritus 
Senior Lecturer 

Nancy Haven Hopkins, Ph.D. 
Professor of Biology 

Richard Olding Hynes, Ph.D 
Professor of Biology 

Vernon Martin Ingram, Ph.D., 
D.Sc. 
Professor of Biochemistry 

Rudolf Jaenisch, M.D. 
Professor of Biology 

Har Gobind Khorana, Ph.D 
Alfred P Sloan Professor of 
Biology and Chemistry 

Jonathan Alan King, Ph.D 
Professor of Biology 

Jerome Ysrael Lettvin, M.D. 
Professor of Communications 
Physiology and Electrical and 
Bioengineering 

Phillips Wesley Robbins, Ph D. 
American Cancer Society 
Professor of Biochemistry 

Robert Daniel Rosenberg, M D., 
Ph.D. 
Professor of Medicine and Biology 

Paul Reinha J Schimmel, Ph.D 
Professor of Biochemistry and 
Biophysics 

Phillip Allen Sharp, Ph D 
Professor of Biology 
Associate Director, Center for 
Cancer Research 

Ethan Royal Signer. Ph D 
Professor of Biology 

Lisa Amelia Steiner, M.D. 
Professor of Immunology 

Susumu Tonegawa, Ph D 
Professor 0 Biology 

Annemarie Tornani, Ph D 
Professor of Biology 

Christopher Thomas Walsh. Ph D 
Professor of Chemistry and 
Biology 
Uncas and Helen Whitaker 
Professor in the Whitaker College 
Head, Department of Chemistry 

Steven J Burden, Ph D 
Assistant Professor of Biology 

Leonard Pershing Guarente, Ph.D 
Assistant Professor of Biology 

Thereza Imanishi-Kari, Ph D 
Assistant Professor of Immunology 

Monty Krieger, Ph.D. 
Assistant Professor of Molecular 
Genetics 

Paul Thomas Matsudaira, Ph D 
Assistant Professor of Biology 

Barbara Jean Meyer, Ph D 
Assistant Professor of Biology 

Richard Charles Mulligan, Ph D 
Assistant Professor of Molecular 
Biology 

David Henri Raulet, Ph.D 
Assistant Professor of Immunology 

H Earl Ruley, Ph D 
Assistant Professor of Biology 

Richard Allen Young, Ph D 
Assittant Professor of Biology 

Lecturer 

Erika A Hartwieg 
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Department of Biology 

(Course 7) 

Undergraduate Study 

Postdoctoral Associates 

Mario Allier', Ph D. 
William G. Bendena, Ph.D. 
Michel Bergh, Ph 
Timothy H. Bestor, Ph.D 
Frank Boschelli, Ph.D. 
Rathindra C. Das, Ph.D. 
Guido F. DeVos, Ph.D. 
Harold J. Drabkin, Ph.D. 
Edward G Fey, Ph.D. 
TurloLgh M Finan, Ph.D. 
Gordon Foulkes, Ph.D. 
Thomas D Friedrich, Ph.D. 
Subinay Gangopadyhay, Ph.D. 
Edwin N. Geissler, Ph.D. 
Adrian Hayday, Ph D 
Keiichi Hiramatsu, Ph.D. 
Yun-Pung Hsu, Ph.D. 
Kwang-Soo Kim, Ph.D. 
Prasad Koka, Ph.D. 
Judy H. Krueger, Ph.D. 
Avraham Laban, Ph.D. 
Hartmut Land. Ph.D. 
lhor A Lemischka, Ph.D 
Douglas N Ludtke. Ph D. 
Carole A. Mikoryak, Ph.D. 
Masataka Nakamura. Ph.D 
Alexander Ninfa, Ph.D. 
Erich Odermatt. Ph.D. 
Engin Ozkaynak, Ph.D. 
David Page, Ph.D. 
Vikram Patel, Ph.D 
Duncan R. Paton, Ph.D. 
Jennifer Pinkham, Ph.D. 
Narnakaie N. Rao, Ph.D. 
Edward Reilly, Ph.D. 
Regina M. Reilly, Ph.D. 
Lawrence J Reitzer, Ph.D. 
Jean E. Schwarzbauer, Ph.D. 
Robert Snapka. Ph.D 
Nancy A. Speck, Ph D 
Paui Szauter. Ph D. 
Koichi Tamoto, Ph.D. 
Martha M Teeter, Ph D. 
Judith L. Tottenon', Ph.D. 
Suh-der Tsen, Ph D 
David S. Ucker, Ph.D. 
Shizue Ueno-Nishio, Ph D. 
Jing-lun Wu. Ph.D 

Professors Emeriti 

Bernard Sidney Gould, Ph.D 
Professor of Biochemistry, 
Emeritus 
Senior Lecturer 

Salvador Edward Luria, M.D. D.Sc. 
Institute Professor. Emeritus 
Director, Center for Cancer 
Research 

Francis Otto Schmitt, Ph.D., Sc.D. 
Institute Professor, Emeritus 
Professor of Biology, Emeritus 

Irwin Whiting Sizer, Ph.D. 
Professor of Biochemistry, 
Emeritus 

The Department of Biology otters undergradu-
ate, graduate, and postdoctoral training in 
basic biology, and in a variety of biological 
fields of specialization. The quantitative as-
pects of biology, including molecular biology, 
biochemistry, biophysics, genetics, and cell bi-
ology, represent the core of the program. Stu-
dents in the Department are encouraged to 
acquire a solid background in the physical sci-
ences not only to master the applications of 
mathematics, physics, and chemistry to biol-
ogy, but also to develop an integrated scien-
tific perspective. The various programs, 
emphasizing practical experimentation, com-
bine 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 ac-
quire familiarity with advanced research tech-
niques and to participate in seminar activities. 

Bachelor of Science In Life Sciences 
Course VII 

Two programs are offered leading to the 
Bachelor of Science in Life Sciences. The cur-
riculum is designed to prepare students for a 
professional career in the area of the biologi-
cal sciences. Graduates of this program are 
well prepared for positions in industrial or re-
search institutes. However, experience has 
shown that most graduates probably will 
choose to continue their education at graduate 
schools in order to obtain a Ph.D. in biochem-
istry, microbiology, genetics, biophysics, cell 
biology, or physiology, followed by research or 
teaching in one of these areas. The under-
graduate curriculum is also excellent prepara-
tion 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 
Course VI-A 

Course VII-A is designed for students who 
wish to obtain a background in the life sci-
ences as preparation for careers without labo-
ratory research such as medicine, graduate 
study of psychology, or management studies. 
This program, leading to the SB.. does not re-
quire 18.05 or a 24-unit laboratory subject, 
and allows 96 units in unrestricted electives so 
that students can plan their programs to suit 
their particular goals. Further details may be 
obtained from the Department. 

Bachelor of Science in Life Sciences 
Course VII-B 

The curriculum of Course VII-B, Applied Biol-
ogy, offers specialization in nutrition and food 
science. Students electing this area should 
consult with the Department of Nutrition and 
Food Science before registration. Although 
5.311 Introductory Chemical Experimentation 
is not a Departmental Requirement, it is par-
ticularly useful for students whose interest is in 
biochemistry; it may also be required for ad-
mission to medical school. As part of their 
elective programs, students are encouraged to 
enroll in the more advanced subjects offered 
by the Department. The details of the curricu-
lum requirements for Course VII-B, Applied Bi-
ology, are given under the Department of 
Nutrition and Food Science later in this 
chapter. 
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Graduate Study 

Inquiries 

Additional information regarding undergradu-
ate academic programs, research opportuni-
ties, admissions, financial aid, etc., may be 
obtained from Biology Headquarters, Under-
graduate Secretary, Room 56-511, MIT, Cam-
bridge, Massachusetts 02139, (617) 253-4701. 

Bachelor of Science In Life Sciences 
Course VII 

Bowel institute Requirements Total Units 

60 

72 

Science Requirement 

Humanities, Arta and Social Sciences 
Requirement 

The Science Distribution Requirement can be 
satisfied by 5 11, 5.12, and 7.01 in the 
Departmental Program.,  

The Laboratory Requirement can be satisfied 
by 7.011 in the Departmental Program.2  

Depaitmentel Program 

Subject names below are followed by credit units, 
and by prerequisites if any (corequisites in italics) 

Required Subfects: 	 110 

5.11 	Introductory Chemistry, 12 5.11 

5.12 	Organic Chemistry I, 12 

5.60 	Chemical Thermodynamics. 12; 18.02 

7.01 	General Biology. 12 

7.011 	Introduction to Expximental Biology, 14 701 or 
7.05 

7.03 	Genetics, 12 

7.05 	General Biochemistry, 12; 5.12 

7.08 	Cell and Molecular Biology, 12; 7.03. 7.05 

18.05 	Introduction to Probability and Statistics. 12; 18.01 

Restricted Electives: 	 Sb  

Three 12-unit subjects offered by the 
Department of Biology for which 7.03 
and or 7 05 are prerequisites 

One ot Me following three subjects' 
7.031 	Experimental Microbial Genetics 24; 7.011 
7.15 	Experimental Molecular Biology -  Biotechnology I, 

24, 7.011, 7.03. 7.05 
7.16 	Experimental Molecular Biology Biotechnology II. 

24: 7.011, 7.03, 705 

Unrestricted Eletaves 	 60 

Total Units Required for the S.B. Degree 	 342 

Students who take 5 11 to fulfill the General Institute 
Requirement for Chemistry Biclogy must take 12 additional 
units of Science Distribution Subjects. 
2 
Either 7.011 or 5.311 satisfies the Institute Laboratory 
Reqvirement However, both or their equivalent are required 
in order to satisfy medical school entrance requirements 
20.002 may be substituted for 7.011 

The Department of Biology offers graduate 
work leading to the Doctor of Philosophy in bi-
ology, biochemistry, biophysics, or cell biology 
Study may be pursued in the following fields 
of specialization. 

Cell Biology, Virology, and Physiology. The 
study of the biology of cells from multicellular 
organisms and the viruses which grow in such 
cells is emphasized in this program. The major 
areas of research include cell culture, the mac-
romolecular metabolism of cells, cellular ge-
netics and cytogenetics, cellular immunology, 
tumor immunology, animal virology (both tu-
mor viruses and non-tumor viruses), synthesis 
and structure of eukaryotic DNA, membrane 
structure and synthesis, sensory physiology, 
and differentiation. A major focus of the re-
search in cell biology is the study of growth 
control and the aberrances of growth control in 
malignant cells. 

Microbiology. The aim of this program is to 
provide the student with an understanding of 
the fundamental aspects of the structure, ge-
netics, and physiology of microorganisms. 
Current research projects are in the areas of 
the genetics of bacteria, yeast, and bacterio-
phage; the assembly of bacteriophage; the 
molecular biology of slime molds; the function 
of bacterial membranes; the regulation of the 
biosynthesis of bacterial enzymes; and the bi-
ology of animal viruses. 

Biochemistry. This program is designed to 
give the student training in the following areas 
of biochemistry: the chemistry of proteins and 
nucleic acids, physical biochemistry, interme-
diary metabolism, membrane biochemistry, 
enzymology and molecular biology. Examples 
of current research are the structure and bio-
synthesis of macromolecules such as DNA, 
RNA, and proteins; the biosynthesis of amino 
acids and coenzymes; the chemical mecha-
nisms underlying the action of enzymes; the 
regulation of the biosynthesis of macromole-
cules; membrane biochemistry; the biochemis-
try of development; and immunochemistry. 

Biophysics. The objectives of research in this 
area are an understanding of the function of 
biological systems in terms of the structures 
and interactions of molecules. These objec-
tives are approached through the application 
of techniques such as X-ray diffraction, elec-
tron microscopy, ultracentrifugation, electro-
phoresis, spectroscopy, genetics, and a 
variety of other physiochemical and physiolog-
ical approaches. Current examples of research 
interests lie in the areas of the mechanisms of 
formation of tertiary structure of proteins and 
nucleic acids; the physical chemistry of mac-
romolecules and their interactions; molecular 
aspects of blood coagulation; molecular biol-
ogy, including assembly of macromolecular 
structures such as phage; the mechanism of 
allosteric control; DNA replication and mecha-
nisms of genetic recombination; biophysical 
aspects of neurobiology; and communications 
biophysics. A program is provided whereby 
students with a variety of educational back-
grounds can make the transition into biology 
(biophysics). For this reason applications are 
welcome from those who have majored in 
physical chemistry or physics and also from 
those holding degrees in medicine. To accom-
plish the transition, the program in biophysics 
is deliberately flexible so that complementary 
education may be obtained as part of the 
graduate program. 

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 
professional subjects including general bio-
chemistry and genetics. Deficiencies in any of 
these subjects may be removed, if not too ex-
tensive, while enrolled in a graduate program. 
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Doctor of Philosophy 

The General Institute Requirements for the 
Doctor of Philosophy are listed in Chapter IV 
on Graduate Education. There are no specific 
Departmental programs for the degree, since 
the subjects required vary with the field of 
specialization. Students select their own pro-
grams, according to certain broad principles, 
after consultation with the Graduate Commit-
tee of the Department. 

Joint MIT-WHOI Program 
Course VII-W 

Biological Oceanography. MIT and the 
Woods Hole Oceanographic Institution admin-
ister a joint program in biological oceanogra-
phy leading to a jointly awarded Doctor of 
Philosophy. For details of this program, see 
Joint Program in Oceanography and Oceano-
graphic Institution, at the end of this chapter. 

Teaching and Research Assistantships 

A number of qualified students are appointed 
each year as teaching or research assistants. 
Research assistants may be permitted to use 
the results of their assigned research work in 
graduate theses, with the possible accelera-
tion of their programs. In addition, a number of 
predoctoral and postdoctoral fellowships are 
available in cell biology, microbiology, physiol-
ogy, biochemistry, and biophysics. 

Inquiries 

Additional information regarding graduate aca-
demic programs, research activities, admis-
sions, financial aid, and assistantships may be 
obtained from Biology Headquarters, Graduate 
Secretary, Room 56-511, MIT, Cambridge, 
Massachusetts 02139, (617) 253-4701. 
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Department of Chemistry 

    

Christopher Thomas Walsh, Ph D 
Professor of Chemistry and Biology 
Uncas and Helen Whitaker Professor 
in the Whitaker College 
Head of the Department 

Professors 

Robert Arnold Alberty, Ph.D., 
Sc.D 
Professor of Chemistry 

Glenn Allen Berchtold, Ph.D 
Professor of Chemistry 

Klaus Biemann, Ph.D 
Professor of Chemistry 

George Hermann &chi, D.Sc. 
Camille Dreyfus Professor of 
Chemistry 

Alan Davison, Ph D 
Professor of Chemistry 

John Mark Deutch, Ph.D., Sc.D. 
Arthur C Cope Professor of 
Chemistry 
Dean of the School of Science 

Robert Warren Field, Ph.D. 
Professor of Chemistry 

Carl Wesley Garland, Ph D 
Professor of Chemistry 

Frederick Davis Greene II, Ph.D., 
Sc.D. 
Professor of Chemistry 

Daniel Schaeffer Kemp, Ph D 
Professor of Chemistry 

Har Gobind Khorana, Ph.D. 
Alfred P. Sloan Professor of 
Biology and Chemistry 

James Lloyd Kinsey, Ph D 
Professor of Chemistry 

Stephen James Lippard, Ph.D. 
Professor of Chemistry 

Satoru Masamune, Ph.D 
Professor of Chemistry 

William Henry Orme-Johnson, Ph D 
Professor of Chemistry 

Irwin Oppenheim, Ph.D 
Professor of Chemistry 

Richard Royce Schrock, Ph.D 
Professor of Chemistry 

Dietmar Seyferth, Ph.D. 
Robert T Haslam and 
Bradley Dewey Professor 
of Chemistry 

K Barry Sharpless, Ph D 
Professor of Chemistry 

Robert James Silbey, Ph D 
Professor of Chemistry 

Jeffry Irwin Steinfeld, Ph.D. 
Professor of Chemistry, 

Charles Gardner Swain, Ph.D. 
Professor of Chemistry 

John Stewart Waugh, Ph D 
Arthur Amos Noyes Professor of 
Chemistry 

Mark Stephen Wrighton, Ph D.  
Frederick G. Keyes Professor of 
Chemistry 

Associate Professors 

Rick Lane Danheiser, Ph D 
Rogers and Georges Firmenich 
Career Development 
Associate Professor of Natural 
Products Chemistry 

Gregory Anthony Petsko, D Phil 
Associate Professor of Chemistry 

Mary Fedarko Roberts, Ph D 
Associate Professor of Chemistry 

William Richard Roush, Ph D. 
Associate Professor of Chemistry 

Assistant Professors 

Stephen Leffler Buchwald, Ph.D. 
Assistant Professor of Chemistry 

Sylvia Teresse Geyer, Ph.D. 
Assistant Professor of Chemistry 

Keith Adam Nelson, Ph.D. 
Assistant Professor of Chemistry 

Philip Wirth Phillips, Ph.D. 
Assistant Professor of Chemistry 

Lecturer 

Dagmar Ringe. Ph D 

Principal Research Scientist 

Catherine Elizabeth Costello, Ph.D 

Technical instructors 

Timothy Gerard Adams, B S 
James Alexander Simms 

Financial Administrator 

Joan Mane Hutchins 

Personnel Administrator 

Ann,  Marie Lees 

Professors Emeriti 

Edmund Lee Gamble, Ph D 
Professor of Inorganic Chemistry, 
Emeritus 

Louis Harris, Ph.D. 
Associate Professor of Physical 
Chemistry, Emeritus 

David Newton Hume, Ph.D. 
Professor of Analytical Chemistry, 
Emeritus 

John Withers Irvine, Jr., Ph.D., Sc.D. 
Professor of Chemistry, Emeritus 

Richard Collins Lord, Ph.D., Sc.D 
Professor of Chemistry, Emeritus 
Senior Lecturer 

Earl Bowman Millard, Ph D 
Professor of Physical Chemistry, 
Emeritus 

Avery Adrian Morton, Ph.D 
Professor of Organic Chemistry, 
Emeritus 

John Clark Sheehan, Ph.D., Sc.D. 
Professor of Organic Chemistry, 
Emeritus 

Clark Conkling Stephenson, Ph.D. 
Professor of Chemistry, Emeritus 
Senior Lecturer 

Ralph Chillingworth Young, Ph.D. 
Associate Professor of Inorganic 
Chemistry, Emeritus 

Executive Associate 

Lawrence William Ryan, Jr 
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Department of Chemistry 

  

(Course 5) 

    

Undergraduate Study 

 

Graduate Study 

 

Bachelor of Science In Chemistry 
Course V 

The Department otters an undergraduate 
nrooram sufficiently flexible in its electives to 

. ,ide 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 In go on to 
yi aduate study and for those who intended to 
immediately pursue professional 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 (.hemistry, supplemented by a 
firm foundation in mathematics, physics, the 
humanities, and other subjects. The depart-
mental Program is accredited by the American 
Chemical Society. 

Unrestricted elective time allows students to 
extend their knowledge in areas of special in-
terest. Those intending to do graduate work 
may elect subjects in the Department or in 
other departments which give them more de-
tailed knowledge in the areas in which they 
wish to specialize. S'udents who plan to enter 
industry may elect subjects which offer the 
fundamentals in a selected field of science, 
engineering, or the humanities and social sci-
ences. Five-year programs may also be 
elected which lead to simultaneous Bachelor 
of Science degrees in two fields of specializa-
tion. 

The student's faculty advisor can offer sug-
gestions for elective subjects that are of value 
in preparation for specializatir.1 in the various 
broad areas of chemistry. The proper choice 
of electives is particularly important for stu-
dents planning to continue their education in a 
graduate school. 

Course V also aims to develop a strong 
grounding in research principles and experi-
ence, and the curriculum may include a re-
search project giving students opportunities to 
demonstrate aptitude for creative efforts. 

Inquiries 

Additional information may be obtained from 
the Chemistry Department, Undergraduate Of-
fice. Room 2-325, MIT, Cambridge, Massa-
chusetts 02139, (617) 253-7271. 

Bachelor of Science In Chemistry 
Course V 

General institute Requirements Total Units 

60 

72 

24 

Science Requirement' 

Humanities, Arts, and Social Sciences 
Requirement 

The Science Distribution Requirement can be 
satisfied by 5 11 or 5 12 or 560 in 
the Departmental Program. plus appropriate 
subjects totaling 

The Laboratory Requirement can be 
satisfied by 5 311 in the Departmental 
Program 

Departmental Program 

Subiect names below are followed by credit units, 
and by prerequisites if any (corequIsites in italics) 

Required Sublects: 
	

117 

5.03 	Principles of Inorganic Chemistry I, 12; 5.12 

5 11 	Principles of Chemical Science', 12 

5.12 	Organic Chemistry. 12,5 11 

5.13 	Organic Chemistry II, 12; 5.11, 5.12 

5.311 
	

Introductory Chemical Expenmentation, 12, 5.12 

5.32 
	

Intermediate Chemical Experimentation, 15; 
5.311, 5.13. 5.60 

5.33 	Advanced Chemical Experimentation, 18; 5.32, 
5 61 

5.60 	Chemical Thermodynamics', 12; 18.02 

561 	Physical Chemistry. 12: 8.02. 18.02 

Restricted Electives: 	 21-24 

At least two of the following three sublects 
504 	Principles of Inorganic Chemistry II, 9: 5.03 
543 	Organic Chemistry, 12, 5.13 
562 	Physical Chemistry. 12, 5.60' 

Unrestricted Electives, 
	

6643 

Total Units Required for the 8.0. Degree 
	

360 

• Alternate prerequisites are also listed in the subiect 
description 

Students who take either 5.11 or 560 to fulfill the General 
Institute Requirement in ChemistrySiolOgy must take 12 
additional units of Unrestricted Elective. 

The Department of Chemistry offers the Mas-
ter of Science in Chemistry. the Doctor of Phi-
losophy, and the Doctor of Science. The 
subjects offered for these degrees aim to de-
velop a sound knowledge of fundamentals and 
a familiarity with current progress in the most 
active and important areas of chemistry. In ad-
dition to studying formal subjects, each stu-
dent undertakes a research problem which 
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 special-
ized techniques of research. 

The areas of research in the Department are 
organic, inorganic, physical, analytical, biologi-
cal, and biophysical chemistry, biochemistry, 
and chemical physics. 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 inteidisciplinary laboratories and cen-
ters such as the Center for Materials Science 
and Engineering, the Research Laboratory of 
Electronics, and the Spectroscopy Laboratory, 
described in Chapter V. These interdepart-
mental research laboratories provide stimulat-
ing interaction among the research programs 
of several MIT departments and give students 
the opportunity to become familiar with re-
search work in disciplines other than chemis-
try. There also is an opportunity for research 
in cooperation with other departments such as 
Biology, Earth, Atmospheric, and Planetary 
Sciences, and Physics. 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 bal-
ance of their graduate careers. In particular, 
the overall program of graduate subjects to be 
taken is established by each student and the 
research supervisor. In planning this program 
and in establishing the thesis problem, careful 
consideration is given to the candidate's aca-
demic record and professional experience, as 
well as to long-range objectives. 

Entrance Requirements for Graduate Study 

Students intending to pursue graduate work in 
the Department should have excellent under-
graduate preparation in chemistry. The De-
partment, however, is flexible with respect to 
the specific mathematics and physics prepara-
tion; the essential requirement is demonstra-
tion of ability to progress with advanced study 
and research in some area of special interest. 
Mathematics and physics are important 
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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 Exami-
nation. Scores on the Advanced examinations 
are optional 

Although doctoral studies are the principal fo-
cus of the graduate program in the Depart-
ment of Chemistry, applications are also 
accepted from students who do not wish to go 
beyond the Master's degree. Applicants whose 
ultimate goal is the Ph.D. or Sc.D. should ap-
ply to the Department as doctoral students, 
since the Master's degree is not a prerequisite 
for the Ph.D. or Sc.D. in Chemistry at MIT. 

Master of Science in Chemistry 

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 appointments to research as-
sistantships after their first year, and Depart-
mental fellowships also are available. 
Financial support after the first academic year 
is provided for students who maintain a satis-
factory record, subject to the availability of 
funds. 

Inquiries 

Correspondence about the graduate program 
or appointments should be addressed to the 
Chairman of the Departmental Committee on 
Graduate Students, Professor G. Berchtold, 
Chemistry Graduate Office, Room 18-392, 
MIT, Cambridge, Massachusetts 02139, (617) 
253-1845. 

The general requirements for the Master of 
Science are listed in Chapter IV of this cata-
logue. 

Doctor of Philosophy and Doctor of 
Science 

The Department does not have any formal 
subject requirements for the doctoral degree. 
Each student, with advice of a research super-
visor, pursues an individual program of study 
which is pertinent to long-range research 
interests 

Written major examinations are cumulative. 
Separate examinations in biological, inorganic, 
and physical chemistry are offered each 
month during October through May. The ex-
aminations demonstrate an understanding of 
the important principles of each field, and 
most of the examinations are based on recent 
seminars and current literature. Six cumulative 
examinations must be passed to complete the 
written major examination. No fixed time limit 
is set for completion of this requirement: how-
ever, progress is reviewed periodically. No 
other general written examinations are re-
quired. In particular, no qualifying (or "en-
trance") examinations are given. 

A comprehensive oral examination in the can-
didate's major field of advanced study is held 
near the end of the third term of residence. 
Progress in the student's research is also ex-
amined at that time. A final oral presentation 
on the subject of the doctoral research is 
scheduled after the thesis has been submitted 
and tentatively evaluated by a committee of 
examiners. 
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Department of Earth, Atmospheric, 
and Planetary Sciences 

(Course 12) 

Professors Emeriti 

James Murdoch Austin, Sc .D 
Professor of Meteorology, 
Emeritus 

Martin Julian Buerger, Ph.D 
Institute Professor, Emeritus 
Professor of Mineralogy and 
Crystallography, Emeritus 

Harold Williams Fairbairn, Ph.D. 
Professor of Geology, Emeritus 

Henry Garrett Houghton, Sc.D 
Professor of Meteorology, 
Emeritus 

Patrick Mason Hurley, PhD 
Professor of Geology, Emeritus 

Robert Rakes Shrock, Ph.D. 
Professor of Geology, Emeritus 

Hurd Curtis Willett, Ph.D. 
Professor of Meteorology, 
Emeritus 

The Department of Earth, Atmospheric, and 
Planetary Sciences otters the bachelor's de-
gree in earth and planstary sciences, and the 
master's and doctoral degrees in earth and 
planetary sciences, in meteorology, and in 
oceanography. 

The study of earth and planetary sciences at 
MIT covers several broad fields — the evolu-
tion of the main features of the planetary sys-
tem; the origin, composition, structure and 
state of the atmospheres, oceans, surfaces 
and interiors of planets; and the dynamics of 
planet and satellite motions. Special emphasis 
In research and education at MIT is placed on 
mineralogy-crystallography, petrology, rock 
mechanics, geochemistry, geochronology, tec-
tonics, seismology, planetary magnetism and 
electricity, heat flow, high pressure geophys-
ics, geophysical fluid dynamics, optical and ra-
dar astronomy, meteorology and dynamical 
astronomy, planetary atmospheres and sur-
faces, planetary rings, physical and chemical 
oceanography, and marine geology and geo-
physics. 

Modern problems in these fields are ap-
proached by in situ physical and chemical 
measurements, laboratory studies, and theo-
retical treatments. Experimental facilities for 
training and research are available not only in 
the Department but also in MIT's interdepart-
mental laboratories and centers such as the 
Center for Space Research, the Lincoln Labo-
ratory, the Haystack radar and radio observa-
tory, and the Wallace Astrophysical and 
Geophysical observatories (described in 
Chapter V), and in cooperating institutions 
such as the Woods Hole Oceanographic 
Institution. 

The Department's programs in meteorology 
and oceanography are provided through the 
Center for Meteorology and Physical Ocean-
ography. Meteorology is the science of the at-
mospheres, primarily that of the earth but also 
of other planets. It is one of the sciences 
which deals with the physical properties of the 
earth. Many unsolved problems depend for 
their soluti-,n upon increased knowledge of our 
physical environment. The Center's educa-
tional aim is to provide its students with a 
broad background in meteorology and related 
sciences, which prepares them to meet these 
challenging problems. 

The Center also offers a program in physical 
oceanography, the study of how oceanic 
waves, currents, and density fields are created 
and how they interact with the atmosphere. 
Modern professional practice in both meteorol-
ogy and oceanography emphasizes the quan-
titative aspect of the subject, which requires 
considerable background in the more basic 
sciences in addition to work directly in meteor-
ology or oceanography proper. 

The research programs of the Center are de-
scribed later in this section. 
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Undergraduate Study 

While MIT offers no undergraduate degree 
program in meteorology, a number of subjects 
is available to help students with various ob-
jectives — those who plan to stop at the bac-
calaureate level with a "minor" in meteorology, 
those who plan to continue with graduate 
studies in meteorology or oceanography, and 
those who wish to supplement their basic un-
dergraduate program with an exposure to in-
teresting environmental problems. 

Students are encouraged to take advantage of 
the offerings in the Undergraduate Seminar 
Program and the Undergraduate Research 
Opportu; ties Program to become involved in 
the fields of earth and planetary sciences, 
meteorology, and oceanography. 

Bachelor of Science in Earth, Atmospheric, 
and Planetary Sciences 
Course XII 

The Department offers undergraduate prepa-
ration for professional careers in the earth, at-
mospheric, and planetary sciences. Some 
students concentrate in specific fields in these 
areas. Others choose to combine basic stud-
ies in mathematics, physics, chemistry, or en-
gineering with applications to the earth and 
planetary sciences. 

The curriculum for the Bachelor of Science in 
Earth, Atmospheric, and Planetary Sciences 
contains only a minimum number of specific 
requirements. to allow maximum flexibility in 
arranging an individualized program of study. 
Lists of undergraduate research and employ-
ment opportunities are available from the 
Department. 

Students are encouraged to enter the Depart-
ment of Earth, Atmospheric, and Planetary 
Scienc-s at the beginning of the second year 
to obtain maximum benefit from advisor re-
sources; however, interested students are en-
couraged to visit Department headquarters at 
any time to arrange conferences with advisors. 

Restricted Elective Requirements. Each stu-
dent's program of restricted electives is indi-
vidually arranged in consultation with the 
advisor. For guidance, sample programs in 
geology, geochemistry, geophysics, meteorol-
ogy and physical oceanography, atmospheric 
and oceanic chemistry. planetary physics, and 
observational astronomy are available from 
the Department. A variety of other programs 
can be worked out in consultation with the stu-
dent's advisor. 

Some of the restricted electives in these pro-
grams, or any alternate programs submitted, 
can be selected in part to meet the particular 
needs and interests of individual students. Ap-
proval of these programs is based on their 
scope, depth, and relevance to sound prepa-
ration in earth and planetary sciences. Pro-
grams normally should be submitted for 
approval by the middle of the student's third 
year. 

Students who wish to defer choosing a field of 
concentration within Course XII can prepare 
for all of the options by completing 5.60 
Chemical Thermodynamics, 8.03 Physics ill, 
12.02 Chemistry and Physics of Minerals and 
Rocks, and 18.03 Differential Equations during 
their second year. 

Research Requirement. Each student is re-
quired to undertake a minimum of 12 units of 
research supervised in the Department. Many 
students take significantly more, and some pe-
tition the Committee on Curricula to have this 
research satisfy the Institute Laboratory Re-
quirement as well. By petition to the Depart-
mental Committee on Undergraduates, 
suitably planned and executed research or in-
dividual study also may be substituted for 
classroom subjects. Also by petition, students 
may satisfy the departmental research require-
ment by means of projects on which they have 
worked for pay rather than for credit, either 
within the department or elsewhere, provided 
that the student can demonstrate that the ac-
tivity constitutes a substantial research experi-
ence. 
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Graduate Study 

Bachelor of Science In Earth, Atmospheric, 
and Planetary Sciences 
Course XII 

Double-Degree Programs/Five-Year 
Programs 

General institute Requirements 

Science Requirement' 

Humanities, Arts, and Social Sciences 
Requirement 

The Science Distribution Requirement can be 
satisfied by 18 03. by 5.60 or 300, and by 
8.03. 3.11. or 5.61 in the Departmental 
Program 

Laboratory Requirement 

The Department of Earth, Atmospheric, and 
Planetary Sciences offers opportunities for 
graduate study and research in a wide range 
of fields, as outlined in Chapter IV of this cata-
logue and as indicated by the detailed subject 
descriptions in Chapter VII. Advanced work in 
these fields leads to the Master of Science in 
Earth and Planetary Sciences, in Meteorology, 
or in Oceanography, the Doctor of Philosophy, 
or the Doctor of Science with a thesis in the 
field of specialization. 

Studies in physics, chemistry, biology, applied 
mathematics, and electrical or civil engineering 
are directly relevant preparation for work in 
earth and planetary sciences, Students from 
these departments can arrange flexible pro-
grams of study in Course XII which lead to a 
second Bachelor of Science in one of these 
areas. 

Total Untts 

60 

72 

12 

Departmental Program 

Subject names below are followed by credit units. 
and by prerequisites it any (corequisites in italics) 

Required Sub*Ur 

One of the following two subjects. 
560 	Chemical Thermodynamics'. 12: 18.02 
3 00 	Thermodynamics of Materials, 12: 3.091. or 5.41, 

18.02 

plus 

8.03 	Physics III, 12, 802. 18.02 
or one of the following four subjects chosen 
on consultation with the advisor .  

1.60 	Fluid Dynamics. 12: 1.05. 18.03 
311 	Mechanics ot Materials I, 12; 8.01, 18.02 
5.61 	Physical Chemistry, 12, 802, 18.02 

18.354 	Fluid Mechanics, 12; 18.04 or 18.075 or 18 302 

One of the following two subjects: 
12 091 	Special Problems (at least 12 units) 
12 UP 	Undergraduate Research (at least 12 units) 

One of the following three subjects. 
1207. 	Chemistry and Physics of the Earth. 12; 8.02. 

18.03 
12.101 	Physics of the Earth, 12; 8 03. 18.03 
12 107 	Introduction to Geophysics, 12; 8.02, 18.03 

plus 

'8 03 	Differential Equations. 12: 18 02 

In earth and planetary sciences, graduate stu-
dents pursue both theoretical and experimen-
tal aspects. Modern laboratory facilities, 
computers, instrumentation, and extensive col-
lections of specimens and data are available 
to students. Field study is an essential part of 
the graduate curriculum in geology, geophys-
ics, and geochemistry, and special arrange-
ments may be made for summer employment 
and field research on Departmental projects 
and with industrial organizations and govern-
ment agencies. 

Students with strong academic records from 
the Departments of Chemistry, Electrical Engi-
neering and Computer Science, Physics, 
Earth, Atmospheric, and Planetary Sciences, 
or Mathematics should be able to complete a 
Master of Science in Earth and Planetary Sci-
ences in one year of additional study, particu-
larly if programs are arranged for this purpose 
from the beginning of the fourth year. Applica-
tions for graduate enrollment in the Depart-
ment are considered any time after the 
beginning of the -fourth year. Students may re-
ceive 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. 

60 

Inquiries 

In meteorology and oceanography, emphasis 
in the graduate program is given to the theo-
retical and quantitative approach, supple-
mented by empirical information and 
quantitative data analysis. Graduate study 
therefore includes a mixture of theoretical and 
descriptive courses, sharing a common appre-
ciation of the dynamics of the underlying pro-
cess. 

Additional information may be obtained from 
the Department of Earth, Atmospheric, and 
Planetary Sciences, Department Secretary, 
Room 54-912, MIT, Cambridge, Massachu-
setts 02139, (617) 253-3381. Specific informa-
tion and advice with respect to studies in 
meteorology may be obtained from Professor 
Peter Stone, Room 54-1612. 

Entrance Requirements for Graduate Study 

Restricted Electives: 	 84 

A coherent program of electives 
selected in consultation with the faculty 
advisor and approved by the Departmental 
Committee on Undergraduates (see text) 

Unrestricted Electives 	 72 

Total Units Required for the S.B. Degree 	 360 

In addition to the General Institute Require-
ments for admission, as found in Chapter IV. 
the Department requires preparation equiva-
lent to the curriculum for the Bachelor of Sci-
ence in Earth, Atmospheric, and Planetary 
Sciences at MIT for graduate studies in that 
field. For 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 pursuinri advanced work. The doctoral 
program can be entered without a Master of 
Science as a prerequisite. 

Students who take 560 to fulfill the General Institute 
Requirement in Chemistry Biology must take 12 additional 
units of Science Distribution sureects 
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Center for Meteorology 
and Physical 
Oceanography 

Joint MIT-WHOI Program 
In Oceanography and Oceanographic 
Engineering 

MIT and the Woods Hole Oceanographic Insti-
tution have established a joint program in 
oceanography which leads to a jointly 
awarded degree of the Doctor of Philosophy 
or the Doctor of Science. For details of this 
program, see Joint Program in Oceanography 
and Oceanographic Engineering with the 
Woods Hole Oceanographic Institution, at the 
end of this chapter. 

Master of Science in Earth and 
Planetary Sciences or In 
Oceanography 

The General Institute Requirements for the 
degree of Master of Science in Earth and Plane-
tary Science or in Oceanography are de-
scribed in Chapter IV. An individual program 
of study and research is arranged to suit the 
special background, needs, and goals of each 
student. The program is worked out in detail 
by the student with his or her personal faculty 
advisor and a Departmental committee. 

Master of Science In Meteorology or 
In Oceanography 

The graduate ("A") subjects required for the 
Master of Science may be selected from those 
offered in meteorology or in oceanography 
and those in related fields offered by other de-
partments. Undue specialization in one branch 
of either field is discouraged. There are no for-
eign language requirements for the degree. 
Master's students have access to the facilities 
of the Joint MIT-WHO' Program. 

Doctor of Philosophy and Doctor of 
Science 

General Institute Requirements for the degree 
of Doctor of Philosophy or Doctor of Science 
are given in Chapter IV. The Department does 
not require candidates for the doctorate to 
present evidence of competence in a foreign 
language but, because of the importance of 
communications with foreign scientists, it is 
strongly urged that candidates for the docto-
rate acquire intermediate competence in one 
or more languages. A specialized program of 

study and research is tailored to each stu-
dent's background, needs, and goals by the 
student in consultation with a personal faculty 
advisor and a Departmental committee. A doc-
toral candidate's program is expected to be 
broad and to include formal study in other de-
partments in addition to the specialized sub-
jects which prepare the candidate for thesis 
research. Thesis research normally is begun 
immediately after successful completion of the 
general examination, by the end of the second 
year. The general examination is intended to 
test the candidate's aptitude and preparation 
for independent research. 

Thesis research is closely supervised by one 
or more faculty members who are interested 
and knowledgeable in the research topic, who 
are chosen by the student, and who may be 
members of other departments. The thesis is 
expected to meet high professional standards, 
and to be a significant original contribution to 
the scientific field. 

Teaching and Research Assistantships 

The Department and the Center for Meteorol-
ogy and Physical Oceanography offer a con-
siderable number of research and teaching 
assistantships each year. Research assistants 
work on one of the many research projects in 
the Department or Center, which often is re 
lated to the student's thesis research. Teach-
ing assistants assist in laboratory instruction or 
in the preparation of teaching materials and 
the grading of papers. 

The Center also offers the Jule G. Charney 
Awards for graduate study. These awards are 
available to a few students to supplement the 
normal support from research assistantships 
or other fellowships. Selection of individuals is 
based on the excellence of the applicant's re-
cord, as evidenced by academic performance, 
letters of recommendation, professional ac-
complishments, and other awards such as Na-
tional Science Foundation Fellowships. 

Inquiries 

Additional information regarding academic and 
current research programs in the Department, 
admission requirements, assistantship ap-
pointments, and financial aid may be obtained 
by writing to the Department of Earth, Atmos-
pheric, and Planetary Sciences, Department 
Secretary, Room 54-912, MIT, Cambridge, 
Massachusetts 02139, (617) 253-3381. 

Meteorology 

Formal subjects of instruction are offered in 
most principal areas of meteorology, and usu-
ally are supplemented by reading courses in a 
student's special area of interest. The subjects 
are described in Chapter VII. 

As the descriptions suggest, there are re-
search and educational activities in all the 
principal areas of meteorology. There is a 
Doppler weather radar system, actively used 
in research, and equipped with data process-
ing facilities. Current weather data are re-
ceived from the Nationa: Weather Service, and 
data are kept on file for most areas of the 
world; some of these data are in computer-
compatible formats. The Center has access to 
large-scale computing facilities via terminals, 
and has installed new facilities with the aim of 
taking better advantage of modern technology 
and communications in processing weather 
data and satellite information. Laboratory facil-
ities also include a small fluid mechanics labo-
ratory and an electronics shop used for the 
assembly and maintenance of mcasuring 
equipment. 

Cambridge and its surroundings contain a 
number of institutions active in meteorological 
research, which, in addition to private com-
mercial firms, include Harvard University, 
Woods Hole Oceanographic Institution, the Air 
Force Geophysics Laboratory, and the Boston 
Office of the National Weather Service. Con-
tact with the personnel of these institutions is 
maintained through seminars and symposia in 
addition to the many informal contacts. 

Oceanot iphy 

The Center for Meteorology and Physical 
Oceanography is active in physical oceanog-
raphy research; faculty and students are cur-
rently engaged in theoretical studies of the 
oceanic circulation, observational studies at 
sea, laboratory models and field and labora-
tory investigations of the interactions between 
the atmosphere and the ocean. The programs 
of graduate students in oceanography also in-
clude subjects in oceanography and related 
areas offered by several other MIT depart-
ments and the Woods Hole Oceanographic In-
stitution. 
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Department of Mathematics 

Arthur Paul Mattuck, Ph.D. Chia-Chiao Lin, Ph George William Whitehead, Ph D Lloyd Nicholas Trefethen, Ph.D 
Class of 1922 Professor Institute Professor Professor of Mathematics Assistant Professor of Applied 
of Mathematics Professor of Applied Mathematics Mathematics 
Head of the Department 

George Lusztig, Ph.D Associate Professors Gunther Uhlmann, Ph.D. 
Franklin Paul Peterson, Ph.D. Professor of Mathematics Assistant Professor of Mathematics 
Professor of Mathematics Sy David Friedman, Ph D (On leave, spring) 
Chairman, Committee on Pure 
Mathematics 

Willem Van Rensselaer Malkus, 
Ph D. 

Associate Professor of Mathematics 

Professor of Applied Mathematics David S Jenson, Ph D C. L. E. Moore instructors 
David John Benney, Ph.D. Associate Professor of Mathematics 
Professor of Applied Mathematics Paul Malliavin Colin George Bailey, Ph.D 
Chairman, Committee on Applied Professor of Mathematics Ravindran Kannan, Ph.D. Eric A. Carlen, Ph.D 
Mathematics (Visiting, fall) Associate Professor of Applied Kevin Coombes, Ph D. 

Mathematics (Spring) 
Richard Burt Melrose, Ph D (On leave) Isaac Y. Efrat, Ph.D 

Professors Professor of Mathematics Matthew A. Grayson, Ph D. 
Gary Lee Miller, Ph D (On leave) 

Warren Ambrose, Ph.D James Raymond Munkres, Ph D Associate Professor of Applied Nathaniel S. Kuhn, Ph.D 
Professor of Mathematics Professor of Mathematics Mathematics Shrawan Kumar, Ph 0 

John D McCarthy. Ph D 
Nesmith Cornett Aniteny, Ph D Steven Alan Orszag, Ph.D Frank Morgan, Ph D (On leave, fall) 
Professor of Mathematics Professor of Applied Mathematics Associate Professor of Mathematics Troels Petersen, Ph D 

(On leave) (On leave) 
Michael Artin, Ph.D Michael Sipser, Ph.D. Antonio Sanchez, Ph.D 
Professor of Mathematics Daniel Gray Quillen, Ph D Associate Professor of Applied Leslie D. Saper, Ph.D. 

Norbert Wiener Professor of Mathematics Joseph Hillel Silverman, Ph D 
Hung Cheng, Ph.D. Mathematics Kari Kaleva Vilonen, Ph D 
Professoi sf Applied Mathematics Ka Kit Tung, Ph.D. (On leave) 

Hartley Rogers, Jr.. Ph D Associate Professor of Applied David James Wright, Ph D 
Herman Chemoff, Ph.D Professor of Mathematics Mathematics 
Professor of Applied Mathematics 

Gian-Carlo Rota, Ph D. Instructors in Applied Mathematics 
Richard Mansfield Dudley, Ph.D Professor of Applied Mathematics Assistant Professors 
Professor of Mathematics and Philosophy David Kopnva. Ph D 

David Jay Anick, Ph D William Alfredo Nazaret, Ph 
Daniel Z Freedman, Ph.D. Gerald Enoch Sacks, Ph D Assistant Professor of Mathematics M Grae Worstei. Ph 
Professor of Applied Mathematics Professor of Mathematical Logic 

Anders Bjerner, Ph.D. 
Dorian Goldfeld, Ph.D. Richard Donald Schafer. Ph D Assistant Professor of Applied Lecturers 
Professor of Mathematics Professor of Mathematics Mathematics 
(Visiting, spring) William Hermes DuMouchel. Ph D 

Irving Ezra Segal, Ph.D. Andrew Cadle Fowler, Ph D. Steven Ellis, Ph.D. 
Harvey Philip Greenspan, Ph.D Professor of Mathematics Assistant Professor of Applied Jon Christopher Haass, Ph D 
Professor of Applied Mathematics Mathematics 

Isadore Manual Singer, Ph D 
Victor William Guillemin, Ph.D. John D MacArthur Professor Sylvester James Gates, Ph.D. Postdoctoral Associates 
Professor of Mathematics of Mathematics Assistant Professor of Applied 

Mathematics Christopher J C Burges Ph D 
Sigurdur Helgason. Ph.D. Richard Peter Stanley, Ph.D. Chnstopner M Hull, Ph D 
Professor of Mathematics Professor of Applied Mathematics William Mark Goldman, Ph D 

Assistant Professor of Mathematics 
Kenneth Myron Hoffman, Ph D Harold Mead Stark, Ph.D (On leave) Research Associate 
Professor of Mathematics Professor of Mathematics 

(On leav,), spring) Jeffry Kahn, Ph.D Arthur J 	Rosenthal, Ph 
Victor Ke, Ph.D Assistant Professor of Applied 
Professor of Mathematics William Gilbert Strang, Ph.D Mathematics 

Professor of Mathematics (On leave) Administrative Officer 
Daniel Mannus Kan, Ph D 
Professor of Mathematics Daniel W Stroock, Ph 0 Frank Thomson Leighton, Ph.D. James Edward Dalton 

Professor of Mathematics Assistant Professor of Applied 
Steven Kleiman, Ph.D. Mathematics 
Professor of Mathematics Alar Toomre, Ph.D. Administrative Assistants 

Professor of Applied Mathematics Dale Peterson, Ph D. 
Daniel J. Kleitman, Ph.D. (On leave, spring) Assistant Professor of Mathematics Martha L Fox, A B 
Professor of Applied Mathematics (Visiting, fall) Joanne E Murray 
(On leave) Michele Francoise Vergne, Ph D Phyllis Ruby. A B 

Professor of Mathematics Rodolfo Ruben Rosales, Ph.D. 
Bertram Kostant, Ph D (On leave, fall) Assistant Professor of Applied 
Professor of Mathematics Mathematics 

David Alexander Vogan, Ph D 
Professor of Mathematics 
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Department of Mathematics 

(Course 18) 

Undergraduate Study 

Bachelor of Science In Mathematics 
Course XVIII 

An undergraduate degree in mathematics pro-
vides an excellent basis for graduate work in 
mathematics or computer science, or for em-
ployment in such mathematics-related fields 
as systems analysis, operations research, or 
actuarial science. 

Because the career objectives of undergradu-
ate mathematics majors are so diverse, each 
undergraduate's program is individually ar-
ranged through collaboration between the stu-
dent and his or her faculty advisor. In general, 
students are encouraged to explore the var-
ious branches of mathematics, both pure and 
applied. Considerable elective time is available 
in each of the mathematics programs. 

Undergraduates wishing to work in small 
groups under the supervision of a faculty 
member may elect to participate in a mathe-
matics seminar. This is normally done during 
the junior year or the first semester of the se-
nior year. The experience gained from active 
participation in a seminar conducted by a re-
search mathematician is particularly valuat)'• 
for a student planning to pursue graduate 
work in some branch of mathematics or a 
related field. 

There are three undergraduate programs that 
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 mathemat-
ics, and a 1 oreticai Mathematics Option for 
those who expect to puisue graduate work in 
pure mathematics. 

ble in order to accommodate several 
categories of students 

1) those who wish to pursue programs that 
combine mathematics with a related field 
(such as computer science, physics, econom-
ics, or management). 2) those who wish to di-
vide their time between theoretical and applied 
mathematics, and 3) those who wish to use 
mathematics as a general Institute major. 

Applied mathematics is the mathematical 
study of general scientific concepts, principles, 
and phenomena which, because of their wide-
spread occurrence and application, relate or 
unify various disciplines. The core of the pro-
gram at MIT concerns the following principles 
and their mathematical formulations: propaga-
tion, equilibrium, stability, optimization, cyber-
netics, statistics, and random processes. The 
undergraduate program provides a general in-
troduction to most areas of applied mathemat-
ics and to several specific areas for study in 
greater depth. 

Freshmen interested in applied mathematics 
should consider taking 18.001 and 18.002 
Calculus followed as soon as possible by 
18.03 Differential Equations. 

Sophomores interested in applied mathemat-
ics typically survey the field of applied mathe-
matics by enrolling in both 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 subject and may 
be taken concurrently with 18.03. Subject 
18.311, given only in the second term, is de-
voted to continuous aspects and makes con-
siderable use of differential equations. 

Professors Emeriti 

Prescott Durand Crout, Ph.D. 
Professor of Mathematics, Emeritus 

Francis Begnaud Hildebrand, Ph.D. 
Professor of Mathematics, Emeritus 

Louis Norberg Howard, Ph D. 
Professor of Applied Mathematics, 
Emeritus 

William Ted Martin, Ph.D. 
Professor of Education and 
Mathematics, Emeritus 

Claude Elwood Shannon, Ph.D 
Donner Professor of Science 
and Professor of Mathematics 
and Electrical Engineering, 
Emeritus 

Dirk Jan Struik, Ph.D. 
Professor of Mathematics, Emeritus 

George Brinton Thomas, Jr., Ph.D. 
Professor of Mathematics, Emeritus 

George Proctor Wadsworth, Ph.D. 
Professor of Mathematics, Emeritus 

The interaction that takes place in the class-
room is an important component of the learn-
ing experience in mathematics. Therefore, in 
none of the prograi I is is advanced standing 
credit accepted toward fulfillment of any part 
of the Departmental Requirements other than 
18.03. It is accepted, however, as Unrestricted 
Elective. 

Bachelor of Science In Mathematics 
Course XVIII 
General Mathematics Option 

This option is the one followed by most stu-
dents who major in mathematics. Besides the 
General Institute Requirements, the require-
ments consist of 18.03 Differential Equations 
and eight 12-unit subjects in Course 18 of es-
sentially different content, including at least six 
advanced subjects (first decimal digit one or 
higher). This leaves available 84 units of unre-
stricted electives. The requirements are flexi- 

The subjects in Group I of the program corre-
spond roughly to those areas of applied math-
ematics making heavy use of discrete 
mathematics, while Group II emphasizes those 
subjects which deal mainly with continuous 
processes. Naturally, there is a good deal of 
overlap; for example, such subjects as proba-
bility or numerical analysis have both discrete 
and continuous aspects. In general, students 
in the applied mathematics option are encour-
aged to acquire as good a background as 
possible in both types of applied mathematics. 

For those who wish to emphasize particular 
areas within the applied mathematics curricu-
lum, sample programs are available in the Un-
dergraduate Mathematics Office for the 
following specialties: combinatorics, computer 
science, fluid dynamics, numerical analysis. 
statistics, and theoretical physics. 
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Bachelor of Science in Mathematics 
Course XVIII 
Applied Mathematics Option 

General Institute Requirements 

Science Requirement 

Humanities. Arts, and Social Sciences 
Requirement 

The Science Distribution Requirement can 
be satisfied by 18.03 in the Departmental 
Program, plus appropriate subjects totaling 

Laboratory Requirement 

Departmental Program 

Subject names below are foilowed by credit units, 
by prerequisites if any (corequisites in italics) 

Required Sul:Oct,: 	 130 

18.03 	Differential Equations, 12; 18.02 

18.310 	Principles of Applied Mathematics, 12:18.02 

18.311 	Principles of Applied Mathematics, 12; 18.03 

One of the following two subjects: 
18.04 	Complex Variables with Applications, 12; 18 03 
18.284 	Introduction to Functions of a Complex Variable, 

12: 18.03 

One of the following two subjects: 
18.411 	Applied Algebra, 12:1806 or 18.710, 18.063 or 

18.703 
18.06 	Linear Algebra. 12: 18.02 

Restricted Electives: 	 48  

At least four subjects from the following 
two groups with at least one subject 
from each group 

Group I 

18.440 	Probability and Random Variables, 12:18.02 
or 

18 313 
	

Probability. 12; 18.02 

18.441 	Statistical Inference, 12; 18.440 or 18.313' 
or 

18.443 	Statistics for Applications, 12; 18.440 or 18.313' 

18.314 	Applied Combinatorial Analysis, 12: 18.01 

18.420.1 Automata, Computability, and Complexity, 12; 
18.310' 

Group II 

18 330 
	

Introduction to Numerical Analysis, 12:18.03 

18.901 
	

Introduction to Physical Mathematics I, 12:18.03 

18.302 
	

Introduction to Physical Mathematics II, 12:18.301, 
18.04 or 18.284 

18.354 	Fluid Mechanics, 12; 18.04 or 18.302' 

Unrestricted Electives 	 84 

Total Units Required for the S.B. Degree 	 380 

Theoretical mathematics (or "pure" mathe-
matics) is the study of the basic concepts and 
structures that underlie the mathematical tools 
used in science and engineering. Its purpose 
is to search for a deeper understanding and 
an expanded knowledge of mathematics itself. 

Traditionally, pure mathematics has been clas-
sified 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 such other topics as logic, 
number theory, complex analysis, and sub-
jects within applied mathematics. 

The subject 18.1008 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 
18.710 Abstract Linear Algebra useful as 
preparation. 

Some flexibility is allowed in this program. For 
instance, students may. with permission, sub-
stitute 18.100A for 18.1008; and they may 
substitute 18.710 Abstract Linear Algebra, plus 
18.703 Modern Algebra, for the recommended 
algebra sequence 18.701-18.702. Similarly, a 
thesis or (less desirably) a first-year graduate 
subject may be substituted for the Seminar. 

Bachelor of Science in Mathematics 
Course XVIII 
Theoretical Mathematics Option 

General Institute Requirements 	 Total Units 

Science Requirement 	 GO 

Humanities, Arts, and Social Sciences 
Requirement 	 72 

The Science Distribution Requirement can be 
satisfied by 18.03. in the Departmental Program, 
plus appropriate subfects totaling 	 24 

Laboratory Requirement 	 12 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites if any (corequosites in italics) 

Require'. Subjects: 
	

72 

18.03 	Differential Equations, 12; 18.02 

18.100E1 	Analysis I. 12 18.03' 

One of the following three subjects: 
18.101 	Analysis II, 12; 18.1008, 18.701' 
18.102 	Analysis II, 12; 18.1008 
18 103 	Fourier Analysis..- Theory and Applications. 12: 

18.100B 

plus 

18 701 	Algebra I. 12:18.02 

18.702 	Algebra II. 12. 18.701 

18.901 	Introduction to Topology I, 12, 18.100B 

Restricted Electives: 

An upper level Mathematics Seminar' 112 units) 

Two additional Course 18 subjects of 
essentially different content, 
with the first decimal digit 
one or higher (24 units) 

Unrestricted Electives 	 84 

Total Units Required for the S.B. Degree 

Inquiries 

Inquiries regarding academic programs may 
be addressed to Joanne Murray, Undergradu-
ate Mathematics Office, Room 2-108, MIT, 
Cambridge, Massachusetts 02139. (617) 253-
2416 

The following information sheets are available 
in Room 2-108! Undergraduate Subjects in 
Mathematics; Careers in Mathematics; Think-
ing of Majoring in Mathematics?: and Applied 
Mathematics: Sample Programs. 

Total Units 

GO 

72 

24 

12 

  

• Alternate prerequisites are also listed in the subject 
description. 

These seminars are 18.104, 18.504, 18.704, 18.904, and 
18 994 

' Alternate prerequisites are also listed in the subject 
description 
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Graduate Study 

  

    

The Department otters programs covering a 
broad range of topics which lead to the Master 
of Science, the Doctor of Philosophy, and the 
Doctor of Science; however, students are ad-
mitted to a master's program only in statistics. 
Numerous informal seminars, as well as a 
joint weekly mathematics colloquium spon-
sored alternately by MIT, Brandeis University, 
and Harvard University, supplement the sub-
ject offerings. 

Candidates whose primary interest is in the 
field of pure mathematics ordinarily take 
most of their subjects in the Department. In 
addition to thair advanced specialization, stu-
dents are encouraged to acquire breadth by 
taking basic subjects in analysis, algebra, ge-
ometry, Lie theory, logic, and topology. Candi-
dates whose primary interest is in applied 
mathematics are expected to acquire breadth 
by taking subjects in astrophysics, combinato-
ries, fluid dynamics, theoretical physics, nu-
merical analysis, statistics, and the theory of 
computation. Students are encouraged to 
study important aspects of one or more engi-
neering or scientific fields closely related to re-
search in applied mathematics. Assistance or 
collaboration in problems in pure or applied 
mathematics which are being investigated by 
members of the staff may constitute part of a 
graduate student's program. 

Entrance Requirements for Graduate Study 

Students are expected to have one year of 
college-level natural science in addition to an 
undergraduate mathematics program which 
approximates that of mathematics majors at 
MIT. Students may enter the applied mathe-
matics program from any undergraduate field 
of concentration; however, special considera-
tion is given to students with a strong scientific 
background. 

Master of Science In Mathematics 

General requirements for the Master of Sci-
ence are given in Chapter IV. Specifically, a 
student must take not less than 72 units, in-
cluding at least four 12-unit graduate ("A") 
subjects offered by the Department, as well as 
submitting an acceptable thesis. 

Doctor of Philosophy and Doctor of 
Science 

The basic requirements for these degrees are 
given in Chapter IV, and the details of the pro-
gram are explained in a set of notes available 
from the Department. The first stage is to take 
subjects (normally 11 subjects totaling 132 
hours of graduate credits) and to prepare for 
the general qualifying examination. Doctoral 
candidates are requirei to have a reading 
knowledge of mathematical French, German, 
Italian, or Russian. 

For students in the pure mathematics pro-
gram, the oral part of the general examination 
covers three areas chosen by the student in 
consultation with the Chairman of the Commit-
tee on Graduate Students. One of the three 
areas is examined in greater depth and nor-
mally becomes the field of specialization. The 
examiner in this area normally becomes the 
thesis advisor. The examination must be 
passed by the end of the second year. 

For students electing the applied mathemat-
ics program, the basic objective is a proper 
ba:ance of specialization and diversity. By the 
end of the first year of study, the degree can-
didate in consultation with an advisor must 
submit a "plan of study" for approval by the 
Applied Mathematics Committee. In addition to 
a list of subjects related to the major field, this 
plan must include the core curriculum, which 
assures familiarity with the basic concepts of 
applied mathematics. In order to achieve max-
imum flexibility, programs are considered indi-
vidually. 

The Guideline of Study for Doctoral Candi-
dates in Applied Mathematics which is distrib-
uted to entering students provides more 
complete information on degree requirements, 
academic standards, and financial support. 

In either the pure mathematics 	applied 
mathematics program, atter successfully pass-
ing the specific requirements set in the gen-
eral examination, the student may officially 
begin thesis research under the supervision of 
a thesis advisor. The thesis must represent 
original research of high quality, done while a 
student at MIT, and should be finished by the 
end of the fourth year of graduate study. Upon 
submitting the thesis the student must pass an 
oral thesis examination. 

Teaching and Research Assistantships 

A limited number of fellowships and teaching 
and research assistantships are available. 
Normally, entering students who are offered fi-
nancial aid are offered teaching assistantships 
and the assistantships are renewed so that 
students 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, admis-
sions, or financial aid, may be obtained from 
Phyllis Ruby, Graduate Mathematics Office, 
Room 2-233, MIT, Cambridge, Massachusetts 
02139, (617) 253-2689. 
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Department of Nutrition 
and Food Science 

Gerald Norman Wogan, Ph.D. 
Professor of Toxicology 
Underwood-Prescott Professor of 
Nutrition and Food Science 
Head of the Department 

Professors 

John Francis Burke, M.D. 
Professor of Experimental 
Surgery 
(Visiting) 

Charles Leland Cooney, Ph.D. 
Professor of Chemical and 
Biochemical Engineering 

Arnold Lester Demain, Ph.D. 
Professor of Industrial Microbiology 

Samuel Abraham Goldblith, Ph.D. 
Professor of Food Science 
Vice President, Resource 
Development 

Marcus Karel, Ph.D 
Professor of Food Engineering 

Robert Spencer Lees, M.D. 
Professor of Cardiovascular Disease 

Hamish Nisbet Munro, MB., D Sc. 
Adjunct Professor of Physiological 
Chemistry 

Nevin Stewart Scrimshaw, Ph.D., 
M.D., MPH 
Institute Professor 
Director, Clinical Research Center 

Anthony John Sinskey, Sc.D 
Professor of Applied 
Microbiology 

Steven Robert Tannenbaum. Ph.D 
Professor of Toxicology and Food 
Chemistry 
Registration and Admissions Officer 

Lance Jerome Taylor, Ph.D. 
Professor of Nutritional 
Economics 

William George Thilly, Sc.D. 
Professor of Genetic Toxicology 

Daniel I.C. Wang, Ph.D 
Professor of Chemical and 
Biochemical Engineering 

Richard Jay Wurtman, M.D. 
Professor of Neuroendocrine 
Regulation 

Vernon Robert Young, Ph.D 
Professor of Nutritional 
Biochemistry 

Associate Professors 

Michael Jay Baum, Ph.D 
Associate Professor of 
Behavioral Endocrinology 

Michael Francis Holick, M.D., Ph.D. 
Associate Professor of Nutritional 
Biochemistry 

Alexander M. Klibanov. Ph.D. 
Associate Professor ot Applied 
Biochemistry 

Robert Samuel Langer, Sc.D. 
Dorothy W. Poitras Associate 
Professor in Medical Engineering 
Associate Professor of Biochemical 
Engineering 

Richard Alan North, M.D , Ph.D 
Associate Professor of 
Neuropharmacology 

Cho Kyun Rha, Sc.D 
Associate Professor of Biomaterials 
Science and Engineering 

Assistant Professors 

John Martin Essigmann, Ph.D. 
Assistant Professor of Toxicology 

Michael Anthony Marietta, Ph.D. 
Assistant Professor of Toxico,ogy 

Marsha Rich Rosner, Sc.D. 
Assistant Professor of Toxicology 

Senior Lecturers 

Charles S. Davidson, M.D. 
Edward S Josephson, Ph.D. 
Paul Medford Newberne, D.V.M., 
Ph.D. 
John Burton Stanbury, 
George Wolf, D.Phil. 

Lecturers 

Lydia Conley, M.D., Ph.D. 
John H. Growdon, M.D. 
Sanford Arthur Miller, Ph.D. 
William Madden Rand, Ph.D. 
Christophe Riboud, Ph.D. 
Norman Rosenthal, M.B.B.Ch 
Israel A. Saguy, Ph.D. (Visiting) 
Andrew Sivak, Ph.D. 
Richard Leonard Verrier, Ph D 
Steven Zeisel, Ph.D 

Administrative Officer 

Lydia S Snover. M B A 

Senior Research Scientists 

Mary 0 Amdur. Ph D 
Adrianne Ellefson Rogers, M 

Research Scientists 

Andrew G Braun, Ph D 
William Fisher Busby. Ph D 
William Dietz, M D., Ph D 
Mary Erskine, Ph D 
Harris R. Lieberman, Ph D 
Harry Lynch, Ph.D. 
Anne Marie Surprenant, M.D., Ph.D. 
John Sherman Wishnok, Ph.D. 
John Williams, Ph.D 
Judith Hirschhorn Wurtman, Ph.D. 

Research Associates 

Carl A. Batt, Ph.D 
Jan Krzysztof Blusztajn, Ph.D. 
Sally Holick, Ph.D. 
Ahmed Kamarei, Ph D. 
Hua-Fuan Lam, Ph.D 
Kathleen M. Nauss. Ph.D 
Rahul Ray, Ph.D. 
Paul Skipper, Ph D 
Nadine Solomons, B A. 
Victor C. Yang, Ph.D. 
Leona Zacharias, Ph.D 

Postdoctoral Associates 

Tim Ahern, Ph.D 
Alfredo Fernandez Brana, Ph.D. 
Pegram Johnson, Ph.D. 
Kam Leong, Ph.D. 
Anthony Macaluso, Ph.D. 
Gerald McMahon, Ph.D. 
Patricia Miller, Ph.D 
Oliver Patrick Peoples, Ph.D. 
Stephen Picataggio, Ph.D 
Rahul Ray, Ph.D. 
Joanne Recchia, Ph.D. 
Patricia Laurea Rouet, Ph.D. 
Mitsuyi Sakajah, Ph.D. 
Voranunt Suphiphat Suphakan, Ph.D 
John Keith Vass, Ph.D. 
Margaret Wheatley, Ph D 
Michael Wildschutte, Ph D 
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Department of Nutrition 
and Food Science 

(Course 20) 

Undergraduate Study 

The research and teaching programs of the 
Department of Nutrition and Food Science 
deal with complex problems relating to interac-
tions of people with various factors in the envi-
ronment. Consequently, approaches to 
solution of these problems require integration 
of knowledge from several disciplines includ-
ing biology, chemistry, engineering, and medi-
cine. Some examples of problems of current 
interest at MIT include the etiology of degen-
erative diseases and cancer; regulation of 
metabolic processes in health and disease; 
role of diet in regulation of metabolic pro-
cesses in health and disease; role of diet in 
regulation of bra' • function: health effects of 
environmental chemicals; biotechnology and 
biochemical engineering; development of engi-
neered foods; food and nutrition policy plan-
ning: and mechanisms of action of 
neurotransmitters and hormones. 

In response to such challenges, the Depart-
ment has developed various programs involv-
ing a broad range of scientific disciplines. 
These programs involve both research and 
educational opportunities through which stu-
dents can acquire the professional expertise 
and perspective necessary to contribute 
meaningfully to the solution of problems of a 
complex multidisciplinary nature. 

Bachelor of Science In Life Sciences 
Course VII-B 
Applied Biology Curriculum 

The Department of Nutrition and Food Science 
offers an undergraduate curriculum in Applied 
Biology as part of the Life Sciences program 
offered by the Department of Biology. This 
curriculum in Applied Biology emphasizes fun-
damental subjects in the physical and biologi-
cal sciences. It also permits exploration of a 
variety of more specialized areas leading to 
graduate or professional training in such fields 
as biotechnology, nutritional biochemistry and 
metabolism, food science, toxicology, pathol-
ogy, medicine, and biochemical engineering. 
Programs of planned electives are arranged in 
consultation with an individual faculty advisor 
in the disciplinary area chosen by the student. 
Further discussion of Course VII-B may be 
found under the Department of Biology. 

Bachelor of Science in Life Sciences 
Course VII-B 
Applied Biology Curriculum 

General Irustnute Requirements 	 Total Units 

Science Requirement 	 eo 
Humanities, Arts, and Social Sciences 
Requirement 	 72 

The Science Distribution Requirement can be 
satisfied by 5.11, 5.60, and 7.05 in the 
Departmental Program. 

The Laboratory Requirement can be satisfied 
by 20.002 in the Departmental Program 

Departmental Program 

Subled names below are followed by credit units, 
and by prerequisites if any (corequosites in 'Mks) 

Required Subiects: 
	

110 

5 11 	Principles of Chemical Science, 12 

5.12 	Organic Chemmtry I, 12; 5 11 

5.60 	Chemical Thermodynamics, 12; 18.02 

7.01 	General Biology, 12 

703 	Genetics, 12 

7.05 	General Biochemistry. 12. 5.12 

7.08 	Cell and Molecular Biology, 12; .7 .03, 7.05 

18.05 	Introduction to Probability and Statistics. 12; 
18.001 or 18.01* or 18.011 or 18.012 

20.002 	Laboratory in Applied Biology. 14 

Restricted Electives: 	 36 

Three of the following five subtects: ,  
706 	Metazoan Cell Biology, 12; 7.01 or 7.05 
7.21 	Microbial Physiology, 12; 7.05 
7.71J 	Biophysical Chemistry. 12. 5.60, 7.05 

20.022J Human Physiology, 12; 7.05 
29.024 	Pharmacology and Toxicology, 12; 5.42, 7.05 

plus 

24 units of research, either as letter-grade 
CROP (20.011 and 20.0121 or as Course 20 
undergraduate thesis (20.ThU).2 	 24 

Unrestricted Electives 	 60 

Total Units Required tor the S.B. Degree 	 362 

' Alternate prerequisites are also hated in the subject 
description. 
1 
A graduate subject from the following list may be substituted 
for one of these five subjects. 20.211, 20.212. 20.213. 
20.511J, 20.611. 20.734. 20.801. 
2 
Completion of this requirement involves a written report km 
20.011,20.012, or a theses for 20.ThU. 
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Graduate Study 

The Department offers programs leading to 
the Master of Science, the Doctor of Philoso-
phy, and the Doctor of Science. The degrees 
are awarded in five areas — Nutritional Bio-
chemistry and Metabolism, Biochemical Engi-
neering, Food Science and Technology, 
Toxicology, and Neural and Endocrine Regu-
lation. 

Excellent facilities are available for research, 
including well-equipped laboratories for chemi-
cal, biochemical, physical, and microbiological 
research. The Clinical Research Center, de-
scribed in Chapter V, is available for metabolic 
studies on human subjects, and modern ani-
mal facilities are available for most experimen-
tal animal species. Laboratories also exist for 
research on the efft— ,,, on various types of 
food processing (e.g., heat, dehydration, ra-
diation, refrigeration, and freezing), and a 
modern pilot plant includes equipment for 
large-scale fermentations and other similar 
processes. A detailed summary of research 
activities by members of the departmental 
faculty is available on request. 

Nutritional Biochemistry and Metabolism. 
This program leads to the Master of Science 
and doctoral degrees. It trains graduate stu-
dents in biochemistry and physiological chem-
istry as these apply to metabolic and 
nutritional problems in normal and pathological 
states. Research projects in this area include: 
regulation of protein synthesis arid turnover, 
mechanism of action of vitamin A on glycopro-
tein synthesis, validation of tracer techniques 
using radioactive and stable isotopes for meta- 
bolic and nutritional stud 	photobiology of 
vitamin D; dietary and hormonal factors influ-
encing carcinogenesis, nutrition and immuno-
competence, and nutrition and drug treatment 
of hyperlipoproteinemia. 

Biotechnology. The Biotechnology jrogram 
in the Department has two degree options, 
one in Biochemical Engineering and the other 
in Food Science and Technology. The pro-
gram in Biotechnology prepares students for 
careers in research involving the application of 
modern biology, biochemistry, and engineering 
to problems in the production of foods, chemi-
cals, and medicinal agents. 

The objective of the Biotechnology program is 
to provide broad training in microbiology, biol-
ogy, biochemistry, and engineering. The pro-
gram combines course instruction in these 
subjects with practice in experimental applica-
tions of this knowledge to research problems. 

The formal course work for the doctoral de-
gree centers on the core Biotechnology 
courses with appropriate supporting course 
work from the Departments of Nutrition and 
Food Science, Chemical Engineering, Biology, 
and Chemistry. 

Biochemical Engineering. A program in Bio-
chemical Engineering is offered leading to the 
Master of Science and doctoral degrees. Inte-
gration of studies in biological sciences with 
engineering is emphasized, with particular at-
tention to industrial microbiology and fermen-
tation processes. Research projects in 
Biochemical Engineering include: continuous 
culture of microorganisms, microbial utilization 
of renewable resources, enzyme production 
and enzyme technology, mammalian tissue 
cultures, use of molecular genetics to improve 
industrial microorganisms, performance char-
acterization of polymers and biomaterials, and 
drug delivery techniques. 

Food Science. The program in Food Science 
leads to both the Master of Science and Ph.D. 
degrees. Academic and research programs 
are offered in three broad areas in Food Sci-
ence and Technology: applied chemistry, ap-
plied microbiology, and engineering. 

These programs stress fundamental principles. 
Research projects in Food Science include: 
formation, occurrence, and analysis of chemi-
cal substances in biological materials; phys-
ical, biochemical, and engineering properties 
of oroteins; mechanisms of enzyme denatura-
tion; reactivation of inactivated enzymes; 
changes in food composition and nutrient val-
ues due to food processing; control of undesir-
able microorganisms as well as utilization of 
beneficial ones. 

Toxicology. A program is offered leading to 
the Master of Science and doctoral degrees. 
The multidisciplinary training program consists 
of fundamental course work in biology and 
chemistry followed by courses in toxicology at 
molecular and cellular levels. Typical research 
areas include: chemical carcinogenesis; tumor 
promotion; metabolism of drugs, chemical car-
cinogens and other toxins; development of ap-
proaches to the direct measurement of 
exposure to toxic agents in humans; and 
structural elucidation of chemically modified 
DNA and its relationship to genetic change in 
bacteria and human cells. 

Neural and Endocrine Regulation. A multi-
disciplinary program is offered which leads to 
the Master of Science and doctoral degrees in 
Neural and Endocrine Regulation. The pro-
gram provides graduate students with an op-
portunity to acquire a broad background in 
physiologic and metabolic regulation, and a 
detailed knowladge of brain function in mam-
mals. Its principal objective is the training of 
independent basic-science and clinical investi-
gators who explore the mechanisms by which 
the brain and endocrine system maintain ho-
meostasis, control endocrine and reproductive 
function, and mediate the responses of the 
body to environmental inputs. The program re-
quires basic subjects in mammalian biochem-
istry and physiology, and offers, in addition, 
advanced study in the fields of neurdendocri-
nology, neuropharmacology, neurochemistry, 
and psychopharmacology. 

Entrance Requirements for Graduate Study 

To qualify for graduate study in the Depart-
ment, applicants should have a Bachelor of 
Science with a major in the life sciences, 
chemistry, food science, or chemical engineer-
ing or a professional degree such as the M.D., 
D.D.S., or D.V.M. The General Institute Re-
quirements for graduate study are outlined in 
Chapter IV. The Graduate Record Examina-
tion is strongly recommended. Additional de-
tails concerning individual degrees given by 
this Department are summarized below. 

Master of Science 

Students who do not already possess a Mas-
ter of Science or a professional degree are 
normally registered as S.M. candidates during 
their first year of graduate study. However, the 
S.M. is not a prerequisite for doctoral candi-
dacy, and students may change to a dc.;toral 
program, by permission, based on academic 
performance during the first year. Each of the 
five curricula — Nutritional Biochemistry and 
Metabolism, Food Science and Technology, 
Biochemical Engineering, Toxicology, and 
Neural and Endocrine Regulation — consists 
of a limited number of recommended graduate 
subjects supplemented by sufficient elective 
units selected by the student in consultation 
with his or her advisor to fulfill the Institute Re-
quirements. A thesis carried out under the di-
rection of a Departmental faculty member, or 
as part of an interdepartmental program, is re-
quired of all Master of Science candidates. 
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Doctor of Philosophy and Doctor of 
Science 

These programs consist of course study to-
gether with an original thesis. A limited num-
ber of required subjects are supplemented by 
electives 

Written doctoral qualifying and general exami-
nations, taken during the second year of grad-
uate study, establish competence with 
reference to a basic scientific background as 
well as in specialized areas of knowledge re-
lated to the specific degree programs. The 
written examination is followed by an oral pre-
sentation and defense of a research proposal 
on which the thesis research is to be based. 

Thesis research is done under the supervision 
of faculty members in the various areas of 
specialization described above. Research 
progress is evaluated periodically by the thesis 
advisory committee, whic`i also hears the stu-
dent's oral defense of thE completed thesis. 

The written general examination for students 
in Biochemical Engineering is prepared by fac-
ulty members from the Departments of Nutri-
tion and Food Science, Biology, and Chemical 
Engineering. Faculty members from these de-
partments also make up the thesis committee 
for students in Biochemical Engineering. 

Assistantships and Fellowships 

Financial assistance is available to qualified 
applicants in the form of research assistant-
ships, traineeships, and a limited number of 
fellowships, subject to availability of funds. Re-
search assistantships are provided from grants 
obtained by members of the faculty for work 
on specific research projects. 

Inquiries 

Additional information concerning academic 
programs, research activities, admissions, fi-
nancial aid, assistantships and fellowships 
may be obtained by writing to Student Office, 
Department of Nutrition and Food Science, 
Professor Steven R. Tannenbaum, Room 16-
318, MIT, Cambridge, Massachusetts 02139, 
(617) 253-5804. 
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Department of Physics 

(Course 8) 

Undergraduate Study 

The Department of Physics offers undergradu-
ate, graduate, and postgraduate training, with 
a wide range of options for specialization. 

The emphasis of both the undergraduate cur-
riculum and the graduate programs is on un-
derstanding the fundamental principles that 
appear to govern the behavior of the physical 
world, from phenomena in the small-scale do-
main of subatomic particles to the large-scale 
structure of the universe, spanning a spatial 
range stretching from 10 16cm to 1026cm. At 
each level of structural organization, active 
and exciting areas of investigation abound. 
Topics range from the basic constituents of 
matter, atomic and nuclear structure, to ther-
monuclear plasmas, the physics at extremely 
low temperatures or extremely high pressures, 
to the evolution of stars, the large-scale struc-
ture of the universe, and the mystery of 
gravity. 

The Department has extensive facilities for ex-
perimental research as described in the sec-
tion on graduate study. Many of these are 
accessible to interested undergraduates, in the 
context of the Undergraduate Research Op-
portunities Program (UROP). Students are en-
couraged to enrich their curriculum by taking 
advantage of this opportunity. 

Bachelor of Science In Physics 
Course VIII 

An undergraduate degree in physics provides 
a good basis, not only for graduate study in 
physics and related fields, but also for profes-
sional work in such fields as astronomy, bio-
physics, engineering and applied physics, and 
geophysics. Many students have also found it 
to be an excellent preparation for subsequent 
graduate work in professional schools of medi-
cine, law, and management. The undergradu-
ate curriculum in physics offers students the 
opportunity to acquire basic competence in the 
fundamentals of both experimental and theo-
retical physics. The central core of require-
ments for the Bachelor of Science is designed 
not only to accomplish this objective but also 
to provide opportunity for students to select 
from a considerable variety of subjects and to 
proceed at the pace and degree of specializa-
tion best suited to their individual capabilities. 

It is suggested that students in the second 
year take 6.071 Introduction to Electronics or 
6.002 Circuits and Electronics in the second 
term in order to acquire a familiarity with and a 
knowledge of some topics in electrical engi-
neering. Adequate elective time is made avail-
able in the second year, and students may 
wish to take a mathematics subject beyond 
18.03 Differential Equations at this time. Dur-
ing the second year, the prospective physics 
major should also take a project laboratory 
(preferably, but not necessarily, the project 
laboratory administered by the Department) or 
some departmentally approved substitute, and 
get a first exposure to 8.04 Quantum Physics. 

The departmentally prescribed subjects 8.05 
Quantum Physics II, 8.13 and 8.14 Experi-
mental Atomic Physics I and II are normally 
taken in the third year This is also an appro-
priate time for studer its to take some of the re-
stricted elective subjects. It is usual to begin 
the theoretical physics sequence with 8.06 
Mechanics II in the second term of the third 
year. Students are urged to explore with fac-
ulty advisors possibilities of electing those 
subjects which are best suited to individual 
needs at this stage of study. 

Bachelor of Science In Physics 
Course VIII 

General Institute Requirements 	 Total Units 

Science Requirement 	 so 
Humanities. Arts, and Social Sciences 
Requirement 	 72 

The Science Distribution Requirement can 
be satisfied by 8.03 and 18 03 in the Departmental 
Program, plus appropriate subtects 
totaling, 	 12 

Laboratory Requirement2 	 12 

Departmental Program 

Subject names below are followed by credit units, 
and by prerequisites it any Icorequisites in italics) 

Required Sublircts: 
	

102 

803 	Physics III. 12. 802. 18.02 

804 	Quantum rhysics P. 12, 8.03, 18.03 

8.05 	Quantum Physics II, 12, 8 04• 

808 	Statistical and Quantum Physics, 12, 8.05 

8 13 	Experimental Atomic Physics I. 15, 8.04' 

8 14 	Experimental Atomic Physics II. 15, 8 04, 8.05 

18.03 	Differential Equations. 12: 18.02 

Thesis')  (12 units) 

Restricted Electives: 
	

36 

Two subiects given by the Department 
of Mathematics beyond 18 03 124 units) 

At least one subject given by the 
Department of Physics in addition to 
those listed above 112 units) 

Unrestricted Electives 

Total Unite Required for the S.B. Degree 

• Attemate prerequisites are also given in the subject 
description. 
1 
Students may find it advantageous to elect 6.071 Introduction 
to Electronics or 8.002 Circuits and Electronics in the second 
term of the second year. to complete the Science Distribution 
Requirement. 
2 
8.11 or 8.12 is suggested. The Institute Laboratory 
Requirement will not be satisfied by 8.13 or 9.14. 
3 
8.211 may substitute for 8.04. 
4 
A thesis of 12 units is required Not more than 30 units of 
thesis credit may be included ,ii the minimum of 360 units 
required for the S.B degree 
5 
Catalogue descriptions indicate sublects which cannot be 
used for this purpose Students planning to do graduate work 
in physics would normally take the theoretical sequence 8 06 
and 8.07. 
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Graduate Study 

In the fourth year, the theoretical sequence 
can be continued with 8.07 Electromagnetism 
II and 8.08 Statistical and Quantum Physics. 
Students intending to continue with graduate 
studies in Physics are encouraged to 
take both parts of this theoretical physics 
sequence. 

An important component of the physics pro-
gram is the undergraduate thesis, which is a 
project carried out under the guidance of a 
faculty member. Many thesis projects in the 
recent past have grown out of the Undergrad-
uate Research Opportunities Program. It is 
advisable that students have some idea of a 
thesis topic by the middle of their junior year; 
they are required to submit a thesis proposal 
prior to registering for 8.ThU. In order to intro-
duce students to the research activities in the 
department, undergraduate physics colloquia 
are held weekly. 

A relatively large amount of elective time usu-
ally becomes available during the fourth year 
and can be used effectively in a variety of 
ways, in physics or on other subjects. 

Inquiries 

Additional information concerning degree pro-
grams, admissions and financial aid may be 
obtained by writing to Dr. Alan Lazarus, co 
the Physics Undergraduate Office, Room 4-
352, MIT, Cambridge, Massachusetts 02139, 
(617) 253-4841. 

The Department offers programs leading to 
the degree of Master of Science in Physics, 
Doctor of Philosophy, and the Doctor of Sci-
ence. 

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 the-
sis must represent a piece of independent 
research work, in any of the fields described 
below, and carried out under the supervision 
of a Department faculty member. No fixed 
time is set for the completion 6t a master's 
program; two years of work is a rough guide-
line. There is no language requirement for this 
degree. 

Doctor of Philosophy and Doctor of 
Science 

Candidates for the Doctor of Philosophy or 
Doctcr of Science are expected to enroll in 
those basic graduate subjects that will 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 outside the candidate's field of 
specialization (breadth requirement). There is 
no language requirement. The doctoral thesis 
must represent a substantial piece of original 
research, carried out under the supervision of 
a Department faculty member. 

The Department faculty otter subjects of in-
struction, and are engaged in research in a 
variety of fields in experimental and theoretical 
physics. This broad spectrum of activities is 
organized in the divisional structure of the De-
partment, presented below. Graduate students 
are encouraged to contact faculty in the divi-
sion of their choice to inquire about opportuni-
ties for research, and to pass through an 
apprenticeshio (by signing up for "Special 
Problems in Graduate Physics") as a first step 
toward an engagement in independent re-
search for a doctoral thesis. 

Research Divisions 

The Astrophysics Division of the Depart-
ment has a varied program of observations 
across the entire electromagnetic spectrum, 
with principal emphasis on the radio, infrared, 
and X-ray parts, where modern electronic 
methods must be used. This work is comple-
mented by theoretical work emphasizing high-
energy phenomena, stellar evolution and gal-
actic structure. Astrophysical plasmas are also 
an important area of study, both through the 
use of space probes and by complementary 
theoretical study. Research in astrophysics is 

a rapidly growing field at MIT, and, because of 
the strongly interdisciplinary and interdepart-
mental character of work in this area, a fuller 
description of it is found in the section entitled 
Astronomy and Astrophysics in Chapter V. 

Research activities in the Division of Nuclei 
and Particles include the broad fields of nu-
clear reaction and heavy ion physics, interme-
diate-energy nuclear structure physics, and 
high-energy fundamental particle physics. The 
experimental research in these areas is based 
on MIT's 400 MeV Bates Linear Accelerator 
and on the accelerators at Brookhaven Na-
tional Laboratory, the Fermi National Accelera-
tor Laboratory in Batavia, Illinois, the Stanford 
Linear Accelerator, CERN (Geneva), and the 
National Bureau of Standards. 

The large and active program in Solid-State 
Laser, Plasma, and Atomic Physics pro-
vides students with ample opportunities for 
study and research in these fields. Equipment 
is available for spectroscopic studies at radio, 
microwave, infrared, and optical frequencies. 
Currently available are facilities for the produc-
tion of low temperatures, high pressures, and 
magnetic fields up to 100,000 gauss and for 
the study of matter using neutron diffraction 
techniques. A magnet capable of producing a 
steady magnetic field of 250,000 tiauss is 
available at the Bitter National Magnet Labora-
tory. The 5,000 kw MIT Research Reactor is 
used for neutron diffraction studies, and the 
extensive facilities of the Information Process-
ing Center and the Laboratory for Computer 
Science are available for research involving 
high-speed computation. 

The chief emphasis of the Nuclear and Parti-
cle Theory research at the Center for Theo-
retical Physics is on understanding the 
fundamental particles of nature, as revealed 
by their interactions and by their decay, and 
on the characristic quantum modes of mo- 

systems composed of strongly interact-
ing 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 experimentalists, both within 
MIT and elsewhere. 
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The Center for Theoretical Physics houses a 
fairly large group of theorists including profes-
sional staff, postdoctoral fellows, senior visi-
tors, and graduate students engaged in 
research in theory. Opportunities for communi-
cation and collaboration are maximized within 
the Center; lively interaction among the many 
specialists in the various areas of interest is 
characteristic of this MIT group and is one of 
the major sour-es of the Center's strength. 

Much of the research in the Department is 
carried out as part of the work of various inter-
departmental laboratories and centers, includ-
trig the Laboratory for Nuclear Science, the 
Research Laboratory of Electronics, the Spec-
troscopy Laboratory, the Center for Materials 
!Science and Engineering, the Center for 
Space Research, the Bitter National Magnet 
Laboratory, the Plasma Fusion Center, and 
the Program on Sciences and Technology and 
International Security. These facilities, most of 
which are described in Chapter V, provide 
close relationships among the research activi-
ties of a number of MIT departments and give 
students opportunities for contact with re-
search carried out in disciplines other than 
physics. 

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 Bache-
lor of Science in Physics from MIT However, 
some deficiencios may be removed in the 
course of graduate work. 

Inquiries 

Additional information on degree programs, re-
search activities, admissions, financial aid, 
teaching and research assistantships may be 
obtained by writing to Professor George Kos-
ter, Physics Graduate Office, Room 6-107, 
MIT, Cambridge, Massachusetts 02139. 
(617) 253-4851. 
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Joint Program in Oceanography and Oceanographic Engineering 
with the Woods Hole Oceanographic Institution 

MIT and the Woods Hole Oceanographic Insti-
tution (WHO!) on Cape Cod offer joint doctoral 
degrees in oceanography and both doctoral 
and professional degrees in oceanographic 
engineering. Graduate study in oceanography 
encompasses virtually all of the basic sciences 
as they apply to the marine environment: 
physics, chemistry, geology, geophysics, and 
biology. Oceanographic engineering allows for 
concentration in the major engineering fields 
of civil, mechanical, electrical, and chemical, 
as well as materials science and ocean engi-
neering. The graduate programs are adminis-
tered by joint MIT/WHOI committees drawn 
from the faculty and staff of both institutions. 
Students accepted to the Joint Program have 
access to the extensive intellectual and phys-
ical resources available for advanced study at 
both Woods Hole and MIT. 

The Joint Program involves several depart-
ments at MIT — Earth, Atmospheric, and 
Planetary Sciences and Biology in the School 
of Science; and Chemical Engineering, Civil 
Engineering, Electrical Engineering and Com-
puter Science, Materials Science and Engi-
neering, Mechanical Engineering, and Ocean 
Engineering in the School of Engineering. De-
tails concerning entrance requirements and 
examinations may be found in the descriptions 
of each individual department. Financial aid, 
offered as research assistantships to most en-
tering graduate students, is sufficient to cover 
tuition and fees and provide a stipend. Upon 
admission, students register in the appropriate 
MIT department and at WHO, simultaneously, 
and are assigned academic advisors at each 
institution. Because the Joint Program is not 
affiliated with any one particular MIT depart-
ment, it is important that students who wish to 
be considered for the Joint Program indicate 
this intent on the front of their applications. 

Research at WHOI is devoted to using the 
basic sciences and engineering to gain a bet-
ter understanding of the marine environment. 
Some 200 scientists and technicians and a 
support staff of about 600 work in five large 
laboratories and smaller facilities located in 
Woods Hole and on the nearby Quisset Cam-
pus. Another 75 people operate three re-
search vessels ranging from 177 to 245 feet in 
length, the deep-diving submersible ALVIN, 
and a small coastal vessel. Computer services 
are provided within WHO' and include links to 
other institutions. The library facilities are 
shared with the Marine Biological Laboratory 
and are supplemented by collections of the 

Northeast Fisheries Center of the National 
Marine Fisheries Service and the US Geologi-
cal 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 re-
search 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 also 
have the opportunity to participate in oceano-
graphic cruises during graduate study. 

The faculty of MIT, together with the WHOI 
staff, otter a wide variety of formal and infor-
mal courses in various aspects of oceanogra-
phy and areas directly applicable to ocean 
science and engineering; both faculties are 
equally involved in all levels of instruction. The 
courses are supplemented by numerous semi-
nars, directed studies, and cross-registration 
privileges with Harvard, Brown, and the Bos-
ton University Marine Program. Most courses 
are offered on an alternate year program; 
complete listings can be found in the course 
descriptions of each individual department. 

Physical Oceanography 

Physical oceanography is the study of the 
physics of the ocean. Its central goal is to de-
scribe and explain the complex motions of the 
ocean. Principal research areas include gen-
eral circulation, air-sea interaction, shelf dy-
namics, 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 which have produced the pres-
ent composition of sea water and sediments. 
Principal research areas include water column 
geochemistry, sedimentary geochemistry, sea-
water-basalt interactions, and atmospheric 
chemistry. The Departments of Earth, Atmo-
spheric, and Planetary Sciences and Civil En-
gineering offer programs with WHOI in 
chemical oceanography and marine geochem-
istry. These programs lead to the degree of 
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 mar-
gins. Research is being conducted in a wide 
range of specialties including rnicropaleontol-
ogy, paleoceanography, petrology and vol-
canic processes, seismology, gravity, 
magnetics, heat flow, sediment dynamics, and 
isotope geology. The Department of Earth, At-
mospheric, and Planetary Sciences at MIT of-
fers programs with WHOI in marine geology 
and geophysics which lead to the Doctor of 
Science or Doctor of Philosophy. 

Biological Oceanography 

Biological oceanography seeks to describe the 
biological processes which are active in the 
marine and bordering environments. The re-
search of biological oceanographers is di-
verse, ranging from ecology and systematics 
to biochemistry and physiology. The programs 
in biological oceanography are coordinated by 
the Department of Biology and WHOI, and 
may involve research in other MIT depart-
ments such as Nutrition and Food Science. 
The programs lead to the Doctor of Science or 
Doctor of Philosophy. 

Oceanographic Engineering 

Oceanographic engineering involves the appli-
cation of physics and the engineering sciences 
to the study of oceanic processes and the de-
sign of instruments, systems, and structures 
required to observe, measure, and work in the 
ocean. The Departments of Chemical Engi-
neering, Civil Engineering, Electrical Engineer-
ing and Computer Science, Materials Science 
and Engineering, Mechanical Engineering, arid 
Ocean Engineering offer joint programs with 
WHOI in oceanographic engineering. The pro-
grams lead to the Engineer, Doctor of Sci-
ence, or Doctor of Philosophy degree. 

Inquiries 

Application for admission to the Joint Program 
should be made on the MIT Graduate Applica-
tion Form which may be obtained from the Di-
rector of Admissions at MIT or from the 
Education Office at WHOI. Requests for fur-
ther information may be addressed to the 
Dean of Graduate Studies, Woods Hole 
Oceanographic Institution, Woods Hole, Mas-
sachusetts 02543, (617) 548-1400, x2200; or 
to the MIT Joint Program Office, Room 26-
167, Cambridge, Massachusetts 02139, (617) 
253-7544. 
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The Whitaker College of Health Sciences, 
Technology, and Management 

In 1977, MIT established the Whitaker College 
of Health Sciences, Technology, and Manage-
ment to provide a major academic and admin-
istrative focus for the extensive development 
of health-related activities at the Institute. The 
College represents a major commitment by 
MIT to marshal its resources and strengths in 
science, engineering, and management in or-
der to foster prLgress in the biological and 
health sciences and to improve the quality of 
health care. Since health-related activities in 
education and research transcend the con-
cerns of any single department or School of 
the Institute, the term "college" is being used 
for the first time at MIT. 

The concept of Whitaker College derives from 
MIT's belief that biomedical and health-related 
problems are complex in nature and require 
the combined efforts of a wide range of disci-
plines for their ultimate solution. These disci-
plines include not only biology and chemistry, 
but also physics, mathematics, various 
branches of engineering, computer science, 
economics, and management. Faculty mem-
bers involved in the educational and research 
programs of Whitaker College hold joint ap-
pointments in the College and in other 
Schools, departments, and interdisciplinary 
laboratories at MIT. 

The director of Whitaker College is Dr. Emilio 
Bizzi, Eugene McDermott Professor in the 
Brain Sciences and Human Behavior. 

In defining the programmatic objectives of 
Whitaker College, MIT has sought to identify 
the fields in which the College can play an es-
pecially effective role by developing new activ-
ities, fortifying existing programs nd 
amplifying opportunities for faculty nembers 
and students. Initially, the College has identi-
fied four intellectual foci, which now serve as 
the basis for its divisions: neurosciences (in-
cluding neurobiology, systems neuroscience, 
and communication sciences): biomedical en-
gineering and biophysics (including biological 
imaging, under way in the College's Electron 
Microscopy Laboratory): human biology and 
experimental medicine: and health policy and 
management. Several graduate programs are 
being developed in the College. The Ph.D. 
program in health policy and management 
(described here) admitted its first class in Sep-
tember 1983. The interdepartmental Ph.D. 
program in Biomedical Engineering also oper-
ates under the auspices of the College. (See 
the program description in Chapter V of this 
catalogue.) In addition, the Ph.D. program in 
Radiological Sciences is operated under the 
joint auspices of the College and the Depart-
ment of Nuclear Engineering. (See the pro-
gram description under the Department of 
Nuclear Engineering.) 

The Doctoral Program In Health Policy 
and Management 

The goal of this program is to generate an un-
derstanding of the managerial/institutional con-
text that determines the allocation of health-
care resources, as well as an understanding 
of the scientific and technological issues in 
medicine. The program draws on faculty from 
the Departments of Economics and Political 
Science and the Sloan School of Manage-
ment, as well as other departments and 
Schools throughout the Institute. In addition, 
doctoral candidates benefit from the rich uni-
versity environment and special strengths in 
academic medicine in the Greater Boston 
area. 

The program offers a three- to four-year doc-
toral curriculum for new entrants into the 
health policy and management field. The pro-
gram may be completed in a shorter time by 
matriculants with advanced preparation. 

The core curriculum of the program provides 
the scientific methodology and tools needed to 
understand health policy and management, 
and otters alternative perspectives on ways to 
resolve policy and management issues in the 
field. Degree candidates are required to spe-
cialize in a related underlying discipline. Each 
Ph.D. candidate develops an advanced tr3ck 
of disciplinary study, such as economics, polit-
ical science, or management. Students may 
design alternative courses, subject to faculty 
approval. In addition, each doctoral student is 
expected to carry out an independent research 
project, preferably in a clinical setting. The 
doctoral dissertation generally requires one 
year of field study and/or analysis, atter com-
pletion of the qualifying examinations. 

Applications are encouraged from physicians, 
medical students, and others who have com-
pleted two years of basic medical sciences or 
who demonstrate equivalent knowledge or 
preparation. All successful candidates will re-
ceive stipends to defray tuition and living ex-
penses from funds granted to MIT by the 
Henry J. Kaiser Family Foundation. Applica-
tions for admission to the program may be ob-
tained from Stan N. Finkelstein, M.D., Director, 
Laboratory for Health Care Studies, E25-143, 
MIT, 77 Massachusetts Ave., Cambridge, MA 
02139, (617) 253-5285. 
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Harvard-MIT Division of Health Sciences 
and Technology 

(HST) 

Harvard University and MIT are engaged in a 
major collaborative effort, the Harvard-MIT Di-
vision of Health Sciences and Technology, de-
signed to focus science and technology on 
human health needs. In this Division, the com-
plementary resources and strengths of both 
institutions are being directed to the education 
of physicians, medical engineers, medical 
physicists, and other health scientists, and to 
the effective application of modern science 
and technology to major health problems. 

The Division represents a fusion of the grow-
ing interests of MIT and Harvard in developing 
new patterns of education and research in 
health and medicine and in more effectively 
utilizing science and engineering in meeting 
important health needs. The Division is ac-
tively engaged in education, research, and 
development. 

The Division offers two educational programs: 
a curriculum in Biomedical Sciences leading to 
the M.D. degree, and a curriculum in Medical 
Engineering and Medical Physics leading to 
the Ph.D 

The educational program in Biomedical Sci-
ences is oriented toward students with a 
strong interest and background in quantitative 
science, especially in the biological, physical, 
engineering, and chemical sciences. The sub-
jects in human biology developed for this cur-
riculum represent the joint efforts of life 
scientists and physicians, physical scientists 
and engineers, selected from the faculties of 
both universities. The subjects are presented 
at Harvard Medical School or at MIT. 

The programs of study are lormulated to meet 
the interests and needs of the individual stu-
dent. The student is encouraged to pursue ad-
vanced study in areas of interest that may 
complement the courses offered in the Divi-
sion. Such study may be undertaken as part 
of the curriculum leading to the M.D. degree 
or may be pursued in a combined M.D.-
masters degree or M.D.-Ph.D. program. HST 
students in the Program join the students of 
the regular Harvard Medical School curriculum 
in the clinical clerkships. HST students are ex-
pected to choose a field of concentration in 
which they spend approximately one half of 
their elective time. Faculty tutors provide guid-
ance in the choice of subjects and in the pur-
suit of independent study. Prior to graduation, 
students are expected to present evidence of 
scholarly work in the form of a thesis based 
on laboratory research, clinical investigation, 
critical analysis of a significant medical prob-
lem, or other activities approved by the faculty 
tutors. 

The programs of study are designed to de-
velop physicians with a strong quantitative sci-
ence base, e.g., a cardiologist with knowledge 
of fluid mechanics and electrophysiology; an 
internist with experience in molecular biology 
and biochemistry and qualified to study and 
treat metabolic disorders; a neurologist well 
versed in circuit theory or the physics of com-
munications science; an orthopedic surgeon 
with extensive knowledge of mechanical engi-
neering; a physician-administrator with exten-
sive knowledge of the planning and 
management of health services. 

Twenty-fiv9 students are admitted each year 
as candidates for the M.D. degree at Harvard 
Medical School. Qualified undergraduates at 
Harvard, Radcliffe, and MIT are eligible to ap-
ply to the Division in their jniot or senior year 
(without prejudice to future posible applica-
tions to the Harvard-MIT program or the regu-
lar Harvard Medical School curricu:um). Early 
admission permits them to begin studies in the 
medical curriculum while still engaged in un-
dergraduate studies. For these students, it is 
not essential that all requirements for admis-
sion to Harvard Medical School be completed 
prior to enrollment in the Division (but must be 
no later than one year after matriculation in 
the HST Division). Further details on the pro-
gram and application forms may be obtained 
from the Office of Admission, Harvard Medical 
School, 25 Shattuck Street, Boston, MA 
02115. Applications must be submitted by 
October 15 of the year prior to desired matricula-
tion. 

The sublects HST 010, HST 030, HST 0V, HST 090. HST 
100, FIST 110, HST 130J, HST 580. FIST 581J. and FIST 590. 
totaling 120 units 

The doctoral curriculum in Medical Engineer-
ing and Medical Physics is intended to edu-
cate individuals who will be well qualified, as 
engineers and/or physicists with extensive 
knowledge of human biology and medicine, to 
engage in clinical investigation on important 
problems in medicine. These individuals will 
serve to develop the profession of medical en-
gineering and medical physics, a profession 
focused on the application of science and 
technology to clinical medicine and the provi-
sion of health services 

There are four major components to the cur- 
riculum: 1) 	S.M. degree program in engi- 
neering or ,..nysics requiring 66 units and a 
thesis; 2) advanced subjects in human biology 
and medical engineering developed specifi-
cally for this program:' 3) a clinical year in 
which students participate in both patient care 
activities and clinical research activities under 
the supervision of engineer/physicist-physician 
teams: and 4) doctoral thesis research on a 
fundamental and clinically important problem 
in medical engineering or medical physics. 

Faculty 

The Director of the Division is Dr. Irving M. 
London, Professor of Medicine at Harvard Uni-
versity and MIT and Grover M. Hermann Pro-
fessor of Health Sciences and Technology, 
and Professor of Biology, at MIT. The Associ-
ate Director is Professor Ernest G. Cravalho, 
Matsushita Professor of Mechanical Engineer-
ing in Mecticne. There are over 200 faculty 
members from both MIT and Harvard Medical 
School associated with the Division. 

Further information about the Division, includ-
ing a complete listing of the faculty and de-
scription of all programs, may he obtained 
from the office of the Director of the Division, 
Room E25-519 at MIT, (617) 
253-4305. 

Information on the interdepartmental study op-
portunities in biomedical engineering may be 
found in Chapter V. 

The Center for Health Effects of Fossil Fuels 
Utilization, which is under the aegis of the Di-
vision and the Energy Laboratory, is also de-
scribed in Chapter V. 
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ROTC Programs 

Air Force ROTC Program 
	

Army ROTC Program 

The Air Force ROTC program is designed to 
prepare students for commissions in the 
United States Air Force upon successful com-
pletion of an MIT Course. The Office of Aero-
space Studies offers two programs — one of 
four years and one of two years — for MIT 
students to qualify for commissions. 

The Four-Year Program 

The four-year program consists of classroom 
and Leadership Laboratory work during the 
four undergraduate years and one summer 
training period of four weeks between the 
sophomore and junior years at a United States 
Air Force Base. It is possible for students with 
three academic years remaining to enroll in 
the four-year program by combining the first 
two years. 

While in Air Force ROTC, students are fur-
nished uniforms and equipment required for 
the program. Undergraduate students enrolled 
in the four-year program are offered an oppor-
tunity to compete, on a nationwide basis, in 
the college scholarship program. These schol-
arships provide full coverage for tuition, re-
quired books, and required Institute fees plus 
$100 monthly for subsistence. At MIT, the 
four-year Air Force ROTC Scholarship is worth 
approximately $40,000. Scholarships are also 
available for 31/2, 3, 21/2, and 2 years. Non-
scholarship students in the final two years of 
the program also receive the $100 per month 
subsistence allowance. 

By the beginning of the junior year all students 
are required to have signed a formal agree-
ment that they will complete the last two years 
of Air Force ROTC and accept a commission 
as a Second Lieutenant in the United States 
Air Force when granted a degree from MIT. 
The term of active duty commitment after 
commissioning varies depending upon the 
professional area chosen, For those entering 
research and development, engineering, or 
any other non-flying field, the term of service 
is four years. For pilots, the required term of 
service is six years after completion of flight 
training; for navigators it is five years. 

Students wishing to pursue an advanced de-
wee may apply for delayed entry to active 
duty. Such applications do not guarantee that 
the newly commissioned officer will be allowed 
to delay entry onto active duty. 

The 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 stu-
dents may apply as undergradurles (during 

their sophomore or subsequent years) or 
graduates if they have a minimum of two 
years remaining in their academic program at 
MIT. In lieu of completing the freshman and 
sophomore years of the four-year program, 
these students receive six weeks of field train-
ing at an Air Force base during the summer 
preceding their entry intr..,  Air Force ROTC at 
MIT. They receive the same benefits and 
complete the same academic program re-
quired of the upperclass four-year students. 
Students applying for the two-year program 
may also compete for scholarships 

Program of Instruction 

The program of instruction is listed below. 
None of the subjects listed gives MIT credit. 
First year (6 units): AS 11, AS 111, AS 12, 
and AS 121. Second year (6 units): AS 21, AS 
211, AS 22, and AS 221. Third year (14 units): 
AS 31, AS 311, AS 32, and AS 321. Fourth 
year (14 units): AS 41, AS 411, AS 42, and 
AS 421. These subjects are described in 
Chapter VII. In addition to this Air Force cur-
riculum the student will take necessary sub-
jects prior to graduation from an approved list 
of MIT elective subjects. Scholarship recipi-
ents must take a writing composition course 
and at least one term of a foreign language. 

Eligibility Requirements 

To be eligible to compete for a commission 
through the Air Force ROTC program at MIT 
students must be: 1) citizens of the United 
States by the time they sign a formal agree-
ment with the Government; 2) physically qual-
ified in accordance with existing Air Force 
regulations; 3) enrolled at MIT as a full-time 
student or enrolled at Harvard, Tufts, or 
Wellesley, where a consortium agreement al-
lows cross-enrollment into AFROTC at MIT. 

Application Procedure 

Eligible freshmen can sign up for the AFROTC 
Program by simply electing AFROTC subjects 
(ASI 1 and AS111) when they arrive on cam-
pus; however, it is advisable that interested 
students contact the AFROTC office as soon 
as they have been notified of admission to the 
Institute. Other interested students can make 
application by a personal visit to the Office of 
Aerospace Studies, 20E-111, MIT, Cambridge, 
Massachusetts 02139, or by calling (617) 
253-3755. The director of the program is Em-
manuel J. Scivoletto, Colonel, US Air Force, 
and Visiting Professor of Aerospace Studies. 

All students at MIT, Harvard, Tufts, and 
Wellesley College are eligible to enroll in the 
Army ROTC Program, hosted at MIT, the 
completion of which leads to a commission as 
a Second Lieutenant in the Regular Army, 
Army Reserve, or Army National Guard. 
Freshmen and sophomores normally enroll in 
the standard four-year program, while gradu-
ate 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. 

The academic portion of the Army ROTC pro-
gram consists of the Program of Instruction as 
listed and one related subject pe,' year, plus a 
one-hour leadership laboratory each week. Al-
though the normal pattern is for the student to 
progress through the Military Science pro-
grams sequentially, individual students may, 
on a case-by-case basis, be granted credit for 
part or all of the first two years for appropriate 
academic or military work experience. Se-
lected subjects may be offered during the 
Summer Session. Elective subjects accepted 
for the ROTC program are derived primarily 
from the humanities, political science, man-
agement, and psychology areas. They are in-
tended to instill in the potential officer a 
balanced appreciation of the development and 
dynamics of military and social institutions and 
their interrelationship with society, as well as 
an understanding of the interactions and man-
agement of individuals in groups. The pi..,:pose 
of this integrated approach to ROTC is to de-
velop officers skilled not only in the pragmatics 
of military science, but in the related human 
and social institutions as well. The selection of 
approved elective subjects is not rigid, and 
any relevant subjects may be selected by the 
student and approved by the Professor of Mili-
tary Science. Participation in the first two 
years of the ROTC program satisfies one-half 
of the Institute's Physical Education Require-
ment. 

Students completing the ROTC program will 
receive their commissions upon graduation 
and go on to serve as an active duty or re-
serve officer. The commitment depends upon 
the student's choice of commissioning pro-
gram, scholarship status, arid the needs of the 
service. Commissions are offered in all of the 
Army's functional branches with actual branch 
assignment determined by the needs of the 
Army, the desires of the student, and the aca-
demic background and experience of the stu-
dent. 

Enrollment in the first year of the four-year 
program is voluntary and does not obligate the 
student to any type of active duty or reserve 
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commitment. ROTC scholarship students con-
tinuing the program beyond the freshman year 
may incur an active duty or reserve duty obli-
gation. 

The summer training requirement for students 
in the four-year program is limited to the six-
week ROTC Advanced Camp which normally 
is completed between the junior and senior 
years. Students at the Advanced Camp are 
paid at the rate of half the pay of a Second 
Lieutenant, and are furnished food, housing, 
equipment, and medical care at Government 
expense, plus mileage to and from the camp 
location. 

Two-, three-, and four-year scholarships are 
available each year, and are awarded on the 
basis of a national competition. In general, the 
scholarships cover the cost of tuition, books 
and supplies (a flat rate), and fees, plus a sti-
pend of $100 per month. Non-scholarship stu-
dents in the final two years of the program 
receive the $100 per month stipend. Details 
on the scholarship program may be obtained 
by contacting the Army ROTC Department. 

In addition to the requirements outlined above, 
Army Airborne, Ranger, Air Assault, Aviation, 
Northern Warfare, and other Military schooling 
and training programs are available on a vol-
untary basis to qualified students. Full details 
on these programs are also available from the 
Army ROTC Department. 

Program of Instruction 

One Institute elective subject is required for 
each year in addition to the following (none of 
which gives MIT credit). First year (6 units): 
MS 111 and MS 121. Second year (9 units): 
MS 21, MS 211, and MS 221. Third year (9 
units): MS 31, MS 311, and MS 321. Fourth 
year (9 units): MS 41, MS 411 and MS 421. 
These subjects are described in Chapter VII. 

Eligibility Requirements 

The requirement for entry into the Basic 
Course of the four-year program is that the 
student must be able to qualify for a commis-
sion before reaching his or her 28th birthday. 
A non-citizen may participate in and complete 
the first two years of the program. but must at 
least become a permanent resident alien in 
order to enroll in and complete the final two 
years, and receive a commission in the re-
serves. 

Qualified applicants for the two-year program 
must successfully pass an aptitude test and 
an Army physical examination. Veterans may 
receive credit for the first two years of the pro-
gram 

Application Procedures 

Application for the four-year program normally 
is effected by enrollment in MS 111. Students 
enroll in this course during the regular regis-
tration period at MIT. The student should con-
tact the Army ROTC Department if additional 
information is desired. 

Students interested in the two-year program 
should apply through the Army ROTC Depart-
ment. Further details may be obtained from 
the Army ROTC Department, 20E-126, MIT, 
Cambridge, Massachusetts 02139, (617) 253-
4471. The director of the program is Lieuten-
ant Colonel James P. Hassett, Corps of Engi-
neeers, Visiting Professor of Military Science. 

The purpose of the Naval ROTC program is to 
provide instruction and training in essential 
Naval Science subjects, which when coupled 
with the prescribed MIT engineering or sci-
ence curricula, qualify selected students for 
commissions in one of the many specialties in 
the Navy. Primary officer program options 
available to commissionees include nuclear 
propulsion training, submarine, surface or 
flight training, and the Marine Corps. 

The Naval RO C unit at MIT offers two officer 
development programs. The Scholarship Pro-
gram provides full tuition, certain fees, use of 
books and uniforms, and $100 per month for 
two, three, or four years. All scholarship stu-
dents incur a four- or five-year active duty ob-
ligation depending on duty option. 

The College Program consists of both four-
year and the two-year programs. These stu-
dents receive Naval Science books and all 
uniforms in addition to $100 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. 

NROTC Navy-Marine Corps College Program 
students may apply for the NROTC Three-
Year Scholarship Program during their fresh-
man year of a four-year curriculum (or second 
year of a five-year curriculum). If selected as 
scholarship students through the annual com-
petitive selection procedures, they receive 
scholarship benefits for the last three years of 
college. College Program students may also 
gain scholarship status by competing for one 
of the Chief of Naval Education and Training 
scholarships, normally offered semiannually, 
by obtaining a Professor of Naval Science 
nomination. 

Two-year Scholarship and College Program 
students attend the six-week Naval Science 
Institute at Newport, Rhode Island prior to be-
ginning the junior year. This is to bring their 
training up to the point of the four-year stu-
dents before entering the advanced course. All 
students receive travel costs to and from sum-
mer cruise, as well as the current active duty 
pay rate during the cruise. 

Harvard, Wellesley College, and Tufts stu-
dents are eligible for both the Scholarship and 
College programs. 

Upon completion of the program and receipt of 
a Bachelor of Science from MIT, the student is 
commissioned as an Ensign. US Navy or 2nd 
Lieutenant, USMC, in the case of Scholarship 
Program students, and as Ensign, US Naval 
Reserve or 2nd Lieutenant, USMC Reserve in 
the case of College Program students. All 
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newly commissioned officers report directly to 
active duty. Upon completion of the active 
duty period, the officer may be released to in-
active duty, but must retain the commission for 
a total of six years from the date of its origir:al 
acceptance. 

Program of instruction 

The NROTC program of instruction encom-
passes the science of nautical matters and 
principles of management — all vital to being 
a naval officer. The program has three inter-
acting and equally important aspects. The first 
aspect consists of the professional academic 
subjects taught by the Office of Naval Sci-
ence. The second aspect consists of the aca-
demic subjects taught by the Institute. These 
subjects comprise those outlined, as well as 
one year of calculus and physics. The third 
aspect consists of the professional training 
gained from leadership laboratories (two hours 
a week throughout the year), from tours con. 
ducted to local naval facilities, from short 
cruises aboard naval vessels, and from practi-
cal navigation and piloting practice conducted 
aboard training craft at Newport, Rhode Is-
land. 

Students entering their sophomore year, who 
are eligible for the four-year College Program, 
can complete the requirements for commis-
sioning in three years. This is accomplished 
by beginning with the second-year Naval Sci-
ence curriculum and making up the two 
missed Naval Science subjects (NS 11 and 
NS 12). 

While completing degree requirements in one 
of the MIT Courses, all students in the Naval 
ROTC program must take the following sub-
jects prior to graduation (none of which gives 
MIT credit). First year (9 units): NS 11 and NS 
12. Second year (10 units): NS 21 and NS 22. 
Third year (14 units). NS 31 and NS 32. (NS 
12, NS 21, and NS 32 are normally given in 
conjunction with MIT accredited seminars.) 
Fourth year (8 units): NS 41 and NS 42. Sec-
ond-year students must also take a modern 
Indo-European or Asiatic language. Marine 
option only: NS 33 or a staff-specified MIT 
subject such as STS 321, in lieu of NS 31 and 
NS 32; NS 34 in lieu of NS 32; and NS 43 in 
lieu of NS 42. These subjects are described in 
Chapter VII. 

Eligibility Requirements 

To be eligible for the four-year Naval ROTC 
program, an entering student must be: 1) a cit-
izen of the United States; 2) at least 17 years 
of age and not more than 25 years of age by 
June 30 of the year of college graduation; 
3) physically qualified, and total visual acuity 
must meet the current standards, correctable 
to 20-20 by the use of lenses. 

Application Procedure 

Further inquiries regarding the MIT program 
should be addressed to the Commanding Offi-
cer, NROTC and Naval Administrative Unit, 
20E-125, MIT, Cambridge, Massachusetts 
02139, or any local US Navy Recruiting Sta-
tion. 
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Explanatory Notes 

The subject descriptions given in this chapter 
are subject to change. The final list of subjects 
to be given in 1984-85 will be published with 
the class schedules booklet prior to the begin-
ning of each term. 

The information given below the number and 
name of the subject is as follows: 

The number(s) o. prerequisite subjects, if 
any. Numbers in italics indicate subjects which 
may be taken simultaneously with the subject 
described. Prerequisites may be waived by the 
instructor in charge for particularly well-
qualified students. 

The year classification (and term) in which 
the subject is normally scheduled. "U" is an 
undergraduate subject; "G" is a subject given 
primarily for graduate students. 

SD or LAB or HUM-D following the term indi-
cates that the subject is on the approved list 
for Science Distribution, Laboratory, or Hu-
manities Distribution credit. 

(A) following the name of a subject indicates 
that it is an approved subject for a graduate 
degree and is given primarily for graduate 
students. 

All subjects open only to special groups are so 
noted at the end of the description of the 
subject. 

Department (by School) 	Course Number 

Architecture 
	

4 
Urban Studies and Planning 

	
11 

Aeronautics and Astronautics 
	

16 
Chemical Engineering 
	

10 
Civil Engineering 
	

1 
Electrical Engineering and 

Computer Science 
	

6 
Materials Science and 

Engineering 
	

3 
Mechanical Engineering 

	
2 

Nuclear Engineering 
	

22 
Ocean Engineering 
	

13 

The year offered comment states "Next 
offered 1985-86," "Not to be offered 1985-86," 
or there is no comment if it is offered both 
1984-85 and 1985-86. 

The time distribution of the subject, show-
ing in sequence the units allotted to: recitation 
and lecture; laboratory, design, or field work; 
and preparation. Each unit represents 14 
hoss of work. The total unit credit for a sub-
ject is obtained by adding together all the units 
shown. One unit of lecture or recitation credit 
is equivalent to one semester hour. "Arr." indi-
cates that time units are specially arranged. 

The name of the instructor(s) in charge, 
when known at press time. 

(New) below the subject number and 
title indicates a new offering. 

(Revised Unit) or (Revised Content) below 
the subject number and title indicates a 
change from the previous catalogue. 

A renumbered subject is so indicated in pa-
rentheses below the current number. 

J at the end of a subject number indicates that 
the subject is offered jointly by more than one 
department. The subject numbers of the other 
departments are indicated (Same subject as 

—J) . 

Economics 
	

14 
Humanities 
	

21 
Linguistics and Philosophy 

	
24 

Political Science 
	

17 
Psychology 
	

9 

Management 
	

15 

Biology 
	

7 
Chemistry 
	

5 
Earth, Atmospheric, and 

Planetary Sciences 
	

12 
Mathematics 
	

18 
Nutrition and Food Science 

	
20 

Physics 
	

8 

Program 	 Letter Code 

Health Sciences and 
Technology 
	

HST 
Special Programs 
	

SP 
Science, Technology, 

and Society 
	

STS 
Engineering School-Wide 

Electives 
	

SWE 
Technology and Policy 
	

TPP 

Aerospace Studies 
	

AS 
Military Science 
	

MS 
Naval Science 
	

NS 
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Civil Engineering 

Fundamentals Undergraduate Laboratory 
Subjects 

1.UR Research in Civil Engineering 

Prereq.: — 
U (1, 2) 
Arr. 

Individual research or laboratory study under 
faculty supervision. Also, opportunities in on-
going research program. Limited number of 
funded traineeships available. 
S. R. Lerman, G. Kocur 

1.00 Introduction to Computers and 
Engineering Problem Solving 

Prereq — 
U (1,2) SD 
3-1-8 

Fundamental computational algorithms for en-
gineering and scientific applications. Emphasis 
on modular, structural code. Extensive use of 
computer-based problem sets in FORTRAN77. 
Includes: numerical analysis, evaluation of al-
gorithms, graphics, data structures, searching, 
sorting, matrix methods, and simulation. 
G. Kocur, S. R. Lerman 

1.01J Engineering Aspects of Economic 
Analysis 

(Same subject as 14.014J) 
Prereq.: 
U U (1) 
4-0-8 

Same subject as 14.01 with additional recita-
tion sections scheduled for Civil Engineering 
majors to relate the concepts covered in lec-
tures to engineering problems and applica-
tions. Credit is not given for both 14.01 and 
14.014J or 1.01J. May count toward 
Humanities Requirement. 
D. H. Marks 

1.02 Civil Engineering Systems Analysis I 

Prereq 18.02 
U (1) 
3-2-7 

Introduction to mathematical programming. A 
review of unconstrained and constrained pro-
gramming including Kuhn-Tucker conditions 
and convexity. The role and use of Lagrangian 
and duality theory, linear programs and the 
simplex method, network models, integer and 
dynamic programming models. Mini-projects 
during required recitation period in conjunction 
with 1.04. Simultaneous registration with 1.04 
required, except by permission of instructor. 
Y. She (ii 

1.03 Civil Engineering Systems Analysis II 

Prereq.: 1.02, 18.03 
U (2) 
3-2-7 

Elements of probabilty and statistics with em-
phasis on engineering applications. Probability 
topics include analysis of Bernoulli Events, 
common distributions including exponential, 
Poisson, normal, lognormal, and extreme 
value. Statistics include point and interval esti-
mation and hypothesis test. Mini-projects dur-
ing required recitation in conjunction with 1.05. 
Simultaneous registration with 1.05 required 
except students in Course I-A Option 2, or by 
permission of instructor. 
G. B. Beecher 

1.04 Behavior of Physical Systems I 

Prereq.: 8.01, 18.02 
U (1) SD 
3-2-7 

Applies statics, geometric compatibility, and 
force-deformation relations in analysis of sim-
ple determinate and indeterminate structures. 
Reactions, internal forces, and deflections for 
beams and trusses. Introduces stress-strain 
behavior of construction materials, stress and 
strain in 2-dimensions (Mohr's circle), and sta-
bility and buckling. Exercises using computers. 
Mini-projects during required recitation period 
in conjunction with 1.02. Simultaneous regis-
tration with 1.02 required, except by permis-
sion of instructor. 
R. V. Whitman 

1.05 Behavior of Physical Systems II 

Prereq.: 1.04, 18.03 
U (2)  
3-2-7 

Applies basic physical principles to the engi-
neering analysis of solid and fluid systems. In-
cludes static equilibrium of fluids, conservation 
of mass and momentum of moving fluids, ther-
modynamic properties, first and second laws 
of thermodynamics. Applications to fluid forces 
on structures, flow in conduits and channels, 
state changes, mechanical and thermody-
namic energy cycles. Mini-projects during re-
quired recitation period in conjunction with 
1.03. Simultaneous registration with 1.03 re-
quired, except by permission of instructor. 
K. D. Stolzenbach 

For additional undergraduate introductory 
subjects, see: 1.20, 1.30, 1.40, t50, 1.60, 
1.70, 1.80. 

1.102 Transportation Laboratory 

Prereq --
U (2) LAB 
0-3-3 

Laboratory experience with the properties of 
transportation systems. Students formulate an 
experiment based upon readings and discus-
sions of current transportation problems. Em-
phasis on formulation of hypotheses about 
properties and effects of different types of 
transportation systems; planning of experi-
ments and data collection in the field to test 
these hypotheses; analysis of results; devel-
opment of recommendations for changes in 
transport systems plans and policies. 
Y. Sheffi 

1.105J Structural Engineering Laboratory 

(Same subject as 4.315J) 
Prereq.: — 
U (1) LAB 
0-3-3 

Introduces students to properties of structural 
materials and behavior of simple structural 
elements and systems through a series of ex-
periments. Several laboratory projects involve 
the student as both the designer and fabrica-
tor of a structure. 
W. P. Zalewski 

1.106 Laboratory Projects In Environmental 
Fluid Mechanics 

Prereq.: — 
U (1) LAB 
0-3-3 

The measurement, analysis, and modeling of 
physical parameters such as velocity, salinity. 
temperature, dissolved solids, etc., in natural 
water bodies. Application of these techniques 
in the context of laboratory experiments and 
one or more field studies. Certain experiments 
complement lectures in 1.60. but concurrent 
registration in 1.60 or previous fluid mechanics 
experience is not required. 
E. E. Adams 
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1.107 Aquatic Chemistry and Biology 
Laboratory 

Prereq.: 5.40 or 5.11 
U (2) LAB 
2-6-4 

Field sampling and laboratory analysis tech-
niques for determining chemical (e.g., salinity, 
02, nutrients, haloforms, petroleum hydrocar-
bons) and biological (e.g., coliforms, chloro-
phyll) parameters in aquatic samples. Both 
wet-chemical and instrumental (e.g., atomic 
absorption spectrometry and gas chromatog-
raphy) methods. Three field trips are taken to 
acquire "real world" samples for analysis and 
Interpretation of the data in terms of water 
quality and the processes affecting It. Permis-
sion of instructor required. 
P. M. Gschwend, S. W. Chisholm 

General Methods 
and Concepts 

Listed below are a number of subjects 
concerned with general methods and 
concepts rather than specific applications 
areas. Topics include: 

Information Systems and Computational 
Methods 

Analytical Mechanics 
Enyineering Systems, Economics, and 

Management 
Engineering Risk Assessment and Prob-
abilistic Analysis 

institutions and Public Policy 
Subjects under these headings are of 
Interest to students from a variety of 
backgrounds, both from within and outside 
the Department. Subjects more oriented to 
applications based on these methodologies 
are noted at the end of each section. 

Information Systems and 
Computational Methods 

1.12 Computer Models of Physical 
and Engineering Systems 

Prereq.: 18.02, 8.01 
U (2) SD 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
S. Shyam Sunder 

1.121 Numerical Modeling of Physical 
Systems (A) 

1.122 Finite Element Analysis in Continuum 
Mechanics (A) 

Prereq.. 1.121. 1 51 
G (2) 
3-0-6 

Finite element methods for the analysis of 
continuous media. Variational principles, 
weighted residual methods, penalty methods, 
selective integration, Boundary Element Meth-
ods. Applications to three-dimensional solids, 
plates, shells, transport processes, fluid flow, 
soil media. 
J. J. Connor. Jr 

For additional related subjects, see. 1.204J, 
1.368, 1.70. 

Analytical Mechanics 

1.131 Analytical Methods In Physical 
Systems (A) 
(Revised Unit) 

Prereq.: 18.03 
G (1) 
4-0-8 

A utilitarian survey of elementary and interme-
diate analytical techniques, and their applica-
tions in physical systems. Linear partial 
differential equations. Separation of variables. 
Fourier series. Green's functions. Complex 
variables and contour integration. Integral 
transforms. Perturbation methods. Formulation 
and solution of problems in seepage flows, 
statics and vibration of elastic structures. soil 
consolidation and diffusion of energy or mat-
ter. Open to advanced undergraduates also. 
C. C. Mei 

1.132 Advanced Engineering Mechanics (A) 

     

Prereq.: 18.03, 1.04 
G (1) 
3-0-6 

 

Prereq 1.51 
O (1) 
3-0-6 

  

Introduces computational methods for predict-
ing the response of physical systems. Pro-
vides numerical analysis background for 
structural, geotechnical, hydrodynamics, and 
environmental modeling subjects. Topics: ma-
trix algebra, solution techniques for linear and 
nonlinear systems of algebraic equations, ei-
genanalysis. Fourier analysis, finite difference 
methods, numerical integration of time-depen-
dent equations, weighted residual methods. 
Emphasizes development and use of com-
puter programs. 
S. Shyam Sunder 

Mechanics of solids and structures. Elasticity 
theory and applications. Torsion of structural 
members with non-circular cross-section, 
plane stress, plane strain and half-space prob-
lems. Energy methods, including elastic recip-
rocal theorem, and approximate methods 
based on variational formulation. Engineering 
fracture mechanics, structural failure. linear-
elastic fracture mechanics, fracture toughness 
and testing, fatigue crack growth, fracture in 
steel and concrete structures. Examples from 
geotechnical and structural engineering. 
V. C. Li 

1.133 Geomechanics (A) 

Prereq.. 1.572 
G (1) 
3-0-6 

Nonlinear constitutive laws and field equations 
for porous media. Dynamic soil-structure inter-
action. Dynamic amplification in soil deposits. 
Wave passage and seismic environment, 
Hysteresis and correspondence principle. 
Dynamics of fou'-dations and pile groups 
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Transmitting boundaries and infinite elements. 
Computational techniques and applications to 
certain constructed facilities such as nuclear 
power plants, buried structures, pipelines, tall 
buildings, bridges. 
E. A. M. Kausel 

1.137 Studies In Analytical Mechanics (A) 

Prereq.: Permission of Instructor 
G (1,2, SI 
Arr. 

Individual study of advanced subject material 
under staff supervision. Information: G. B. 
Baecher. 

For additional related subjects see: 1.351, 
1.382, 1.541, 1.542, 1.56J, 1.571, 1.572, 1.63, 
1.64, 1.691. 

Engineering Systems, 
Economics, and Management 

1.143J Mathematical Optimization 
Techniques (A) 
(Revised Unit) 

(Same subject as 13.622J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

See description under subject 13.622J. 
D. H. Marks, H. N. Psaraftis 

1.146 Engineering Systems Analysis (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. de Neufville, J. P Clark 

1.147J Applied Microeconomic 
Analysis (A) 

(Same subject as 14.110J, CTS 110J) 
Prereq.: 14.01 or 1.01J 
G (1) 
3-0-6 

See description under subject 14.1101 
W. C. Wheaton 

1.148J Economics of Project Evaluation (A) 

(Same subject as 14.111J) 
Prereq.: 14.03 or 14.120 
G (2) 
3-0-6 

See description under subject 14.111J. 
J. Rothenberg 

For additional related subjects see: 1.202J, 
1.203J, 1.207. 1.283J, 1.284J, 1.44, 1.70, 
1.731. Subjects dealing with management 
of engineering systems are: 1.253, 1.259, 
1.40-1.487J, 1.78. 

Engineering Risk Assessment 
and Probabilistic Analysis 

1.151 Risk Assessment In Engineering 1(A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

Quantitative analysis of uncertainty in plan-
ning. design, construction, and operation of 
engineered facilities. Interprets fundamentals 
of probability, random processes, statistics, 
and decision analysis in the context of engi-
neering applications, in particular, description 
of variability of loads and environmental condi-
tions, material properties, performance predic-
tion, system reliability analysis, and risk-based 
decision analysis. 
E. Vanmarcke, D. Veneziano 

1.152 Risk Assessment In 
Engineering 11(A) 

Prereq.. 1.151 
G (2)  
3-0-6 

Advanced probabilistic modeling and statistical 
analysis for engineering systems. Part 1: Sec-
ond-moment characterization of random vec-
tors, sequences, functions, and fields. Time 
and frequency domain analysis. Linear filtering 
and random vibration, Gaussian, Poisson, and 
Markov models. Extremes of random func-
tions. Digital simultation. Part 2: Estimation of 
covariance observations. Models for decision-
making: Poisson and Markov processes with 
reward. 
D. Veneziano, E. Vanmarcke 

1.155 Engineering Risk-Benefit Analysis (A) 

Prereq.: 18,02 
G (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
A. W. Drake, A. R. Odoni 

1.158 Introduction to Queueing Theory (A) 

Prereq.: Permission of Instructor 
G (1) 
1-0-2 

A specialized mini-subject offered in the last 
third of the term. Topics: Fundamental con-
cepts of queueing theory; Markovian, semi-
Markovian, and non-Markovian queues; prior-
ity queues; queueing networks. Selected 
applications. Instructor should be contacted for 
information about starting date. 
A. R. Odoni 

For additional related subjects, see: 1.203J, 
1.34, 1.44, 1.581, 1.587, 1.711, 1.712, 1.732. 

Institutions and Public Policy 

1.185 Introduction to Technology and Law 

Prereq. — 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
J. D. Nyhart 

For additional related subjects, see: 1.254J, 
1.78, 1.811J, 1.812J. 
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Transportation 

1.20 Transportation Systems Analysis 

Prereq.. 1.03 
U (1) 
4-0-8 

1.201J Transportation Systems 
Analysis (A) 

(Same subject as CTS 100J) 
Prereq Permission of Instructor 
G (1)  
3-0-6 

Introduces the analysis of passenger and 
freight transportation systems. Deterministic 
and stochastic models of system performance. 
Determinants of demand for transportation: 
travel behavior, logistics analysis, and location 
theory. Analyzes transportation networks in-
cluding prediction of flow patterns and service 
quality. Evaluates impacts and design of 
transportation services and facilities. Additional 
recitation section required for undergraduates 
to cover selected topics in more detail. 
N. H. M. Wilson 

1.202J Transportation Demand and Activity 
Analysis (A) 

(Same subject as CTS 150J) 
Prereq.: 1.147J; CTS 100J or 1.201J or 1.20 
G (2)  
3-0-6 

Analysis and forecasting of demand for trans-
portation services including urban, intercity, 
freight, and passenger demand. Includes the-
ory of transportation demand for individuals 
and firms, aggregate and disaggregate meth-
ods for location and demand analysis, fore-
casting methods, applications to various 
sectors. Assumes knowledge of statistics at 
introductory level. Prerequisites may be met 
by equivalent subjects. 
M. E. Ben-Akiva 

1.203J Logistical and Transportation 
Planning Methods (A) 

(Same subject as 6.281J, 11.526J, 13.665J, 
15.078J, 16.76J, TPP 43J) 
Prereq.. 6.431, 15.075 
G (1) 
3-0-9 

Quantitative techniques of operations research 
with emphasis on applications in transportation 
systems analysis (urban, air, ocean, highway, 
pick up and delivery systems) and in the plan-
ning and design of logistically oriented urban 
service systems (e.g., fire and police depart-
ments, emergency medical services, emer-
gency repair services). Unified study of 
functions of random variables, geometrical 
probability, multi-server queueing theory, spa-
tial location theory, network analysis and 
graph theory, and relevant methods of simula-
tion. Discussion of implementation difficulties. 
A. I. Barnett, R. C. Larson, A. R. Odoni, 
H. N. Psaraftis 

1.204J Computer Algorithms In 
Transportation (A) 

(Same subject as 16.71J) 
Prereq.: 1.00 or 16.008; 1.03 
G (2) 
3-0-6 

Applies software engineering and analytical 
techniques to transportation systems. Struc-
tured programmIng, data structures, systems 
analysis and design, and user interfaces. 
Case studies using operations research tech-
niques for problems in transportation net-
works, vehicle routing and scheduling, crew 
scheduling, facility location, and operations 
management. Extensive micro- and mini-
computer assignments. Permission of instruc-
tor required, 
G. A. Kocur, D. F. X. Mathaisel 

1.205 Advanced Transportation Demand 
Modeling (A) 

Prereq. 1.202J or CTS 150J 
G (l) 
3-0-6 

In-depth consideration of theories and applica-
tions of travel and mobility behavior models. 
Includes: probabilistic choice models, structure 
of multi-dimensional choice models, statistical 
estimation techniques, aggregate forecasting 
and updating procedures. Issues in model 
specification, including treatment of infra-
household interactions and complex travel pat-
terns. Reviews recent modeling efforts to im-
prove existing travel forecasting systems. 
Term paper required. 
M. E. Ben-Akiva 

1.207 Transportation Networks Equilibrium 
Analysis (A) 

Prereq.: 1.02, 1.03 
G (1) Next offered 1985-86 
3-0-9 

Analytical and algorithmic approaches to the 
formulation and solution of transportation net-
work equilibrium assignment problems. Topics: 
mathematical programming formulation of user 
and stochastic user equilibrium problems: 
combined modal split, distribution and assign-
ment formulation; implementation of solution 
algorithms; applications of discrete choice 
models. Alternate years. 
Y. She ffi 

1.213 introduction to Freight 
Transportation 

Prereq — 
U (2) 
4-0-6 

See description under subject 1.286, 
G. A. Kocur, Y. She ffi 

1.214 Public Transportation 

Prereq 1.20 
U (2) 
4-0-8 

See description under subject 1.258. 
N. H. M. Wilson 

1.218 Case Study In Transportation 
Planning 

Prereq.: 1.20 
U (2) 
3-3-9 

In-depth study of large-scale transportation 
project in a real world environment. Review 
and application of transportation systems 
analysis techniques and related methodolo-
gies. Identification of overall objectives, gener-
ation and evaluation of alternative solutions, 
and development of implementation strategies, 
Shows how various technical, economic, so-
cial, institutional, and political factors must be 
considered in the problem-solving process. A 
new problem is selected each year. Alternate 
years. Information: N. H. M. Wilson 

1.231J Planning and Design of Airport 
Systems (A) 

(Same subject as 16.781J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Equal emphasis on current practice and ad-
vanced concepts. Airport location and planning 
with full consideration of economic, environ-
mental, and other impacts. Demand prediction, 
determination of the capacity of the airfield, 
estimation of levels of congestion, Design of 
terminals. Role of airports in the aviation and 
transportation system. Airport access prob-
lems. Optimal configuration of air transport 
networks and implications for airport develop-
ment. Economics of the airport Financing and 
institutional aspects. Special attention to inter-
national practice and developments 
R. de Neufville, A. R. Odom 

1.252J Urban Transportetion Planning (A) 

(Same subject as 11 380J) 
Prereq — 
G (2) 
3-0-6 

Development of urban transportation planning 
over the past two decades. Movement of the 
transportation policy perspective from limited 
interpretations to multi-objective planning, and 
from an emphasis on large-scale facility plan-
ning toward an increased reliance on small-
scale, traffic management techniques. Dis-
cusses in detail the methodological change 
that has accompanied the evolution in trans-
portation planning. Also presents promising 
theories for understanding institutional rela-
tions and change. 
R. A. Gakenheimer 

1.253 Regional Transportation Program 
Development and Management (A) 

Prereq Permission of Instructor 
G (1) 
3-0-6 

Provides an understanding of the technical 
and financial management issues to be faced 
by regional and state transportation program 
managers in the 1980s, All modes of transpor-
tation covered; focus on state, regional, and 
local issues with consideration of federal influ-
ences. Technical issues include analysis of 
transportation needs, including both engineer-
ing and economic analysis. 
T. F. Humphrey 
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1.254j Transportation and infrastructure In 
Developing Countries (A) 

(Same subject as 11.384J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-6 

See description under subject 11.384J. 
R. A. Gakenheimer 

1.258 Public Transportation Service and 
Operations Planning (A) 

Prereq. 1.201J 
G (2)  
3-0-6 

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 ri-
dership. Methods for estimating costs 
associated with c.t proposed service change. 
Additional recitation section required for un-
dergraduates to cover selected topics in more 
detail. 
N. H. M. Wilson 

1.259 Transit Management (A) 

Prereq.: 1.258 
G (1) Next offered 1985-86 
3-0-6 

Management methods of relevance to public 
transportation systems. Topics: strategic plan-
ning management; labor relations; mainte-
nance planning and administration; financial 
planning; marketing; and management infor-
mation and decision support systems. Shows 
how these general management tasks are 
dealt with in the transit industry and presents 
alternative strategies. Identifies alternative 
arrangements for service provision, including 
different ways of involving the private sector in 
public transportation. 
N. H. M. Wilson 

1.261 Transportation Workshop (A) 

Prereq.: 1.201J or CTS 100J 
G (2)  
3-0-6 

Integrates technical tools in concerted attack 
on a specific major transportation problem, 
such as development of a transportation plan 
for a carrier or a portion of a metropolitan 
area. Emphasizes generation and evaluation 
of alternative transportation solutions and on 
the ability to adapt technical analysis to data 
limitations, political considerations, and other 
realities. Enrollment limited. Information: 
N. H. M. Wilson 

1.27 Studies In Transportation 
Engineering (A) 

Prereq.: Permission of Instructor 
G (1,2, S) 
Arr. 

Individual advanced study of a topic in trans-
portation systems selected with the approval 
of the instructor. Information: N. H. M Wilson. 

1.271 Research Seminar In Transportation 
(New) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Research seminar for graduate students in 
transportation. Discussion of current research 
at various stages of development, including 
problem definition, literature review, methodol-
ogy, and evaluation of results. Intended for 
advanced doctoral students and for students 
preparing for the general examination. 
M. Ben-Akiva, N. H. M. Wilson 

1.282 Transportation Operations 
Management (A) 

Prereq.. 1.201J or 1.20 
G (2) 
3-0-6 

Builds upon and links basic concepts of trans-
portation systems analysis and transportation 
management with emphasis on the use of 
analysis to support decisions made by carrier 
officials. Students review case studies involv-
ing all modes. 
C. D. Mart/and 

1.283J Urban Economic Analysis I (A) 

(Same subject as 11.410J, 14.573J) 
Prereq.: 14.03 or 14.04 
G (1)  
3-0-9 

See description under subject 11.410J. 
W. C. Wheaton 

1.284J Topics in Transportation 
Economics (A) 

(Same subject as 14.576J) 
Prereq.: 14.03 or 14.04 
G (2) Next offered 1985-86 
3-0-9 

Theory and behavior of large transportation 
systems: urban and intercity, passenger and 
freight; estimation and application of produc-
tion, cost, and demand functions. Evaluation 
of governmental transportation policies: eco-
nomic regulation, infrastructure investments, 
pricing and financing; cost-benefit analysis. 
and impacts upon economic efficiency, 
X-efficiency, and the income distribution. 
C. Winston 

1.286 Freight Transportation 
Management (A) 

Prereq 1.201J 
G (2) 
3-0-6 

Analytical methods for freight systems empha-
sizing applications to shippers, rail and truck 
carriers. Logistics and inventory theory focus-
ing on choice of carrier, routing, and facility lo-
cation. Performance and cost models of 
terminals and line-haul operation for rail and 
truck. Integration of shipper and carrier per-
spectives in system models. Reviews regula-
tory, pricing, labor, and other issues facing the 
industry. Additional recitation section required 
for undergraduates to cover selected topics in 
more detail. 
G. A. Kocur, Y. Sheffi 

1.298 Research In Transportation 

Prereq. — 
G (1,2, S) 
Arr 

For research assistants in transportation, 
when assigned research is not used for thesis, 
but is approved for academic credit. Credits 
for this subject may not be used for any de-
gree granted by Course I. Information: 
N. H. M. Wilson. 

1.299 Teaching in Transportation 

Prereq — 
G (1,2) 
Arr.  

For teaching assistants, in recognition of the 
educational value derived from satisfactory 
performance of assigned duties, and for other 
qualified students interested in teaching in this 
area as a career. Laboratory, tutorial, or class-
room teaching under supervision of a faculty 
member. Credits for this subject may not be 
used for any degree granted by Course I. In-
formation: N. H. M. Wilson. 



Civil Engineering 
	

8D 

Constructed Facilities 

Geotechnical Engineering 

1.30 Soil Mevhanics 

Prereq.. 1 04 
U (1)  
3-1-8 

Fundamental principles of soil behavior. Com-
position and structure of soils; phase relation-
ships and unit weights; classification systems. 
Influence of pore pressure on strength and 
compressibility; effective stress, effect of flow-
ing water on stability. Drained and undrained 
strength. Theory of consolidation. Principles of 
limit equilibrium analysis for soil masses. 
Methods for estimating soil deformations. Lec-
tures supplemented by a laboratory and inter-
active computer-aided design projects. 
A. S. Azzouz 

1.32 Introduction to Engineering Geology 

Prereq. — 
U (2) SD 
3-3-6 

Basic principles of physical geology, empha-
sizing topics pertinent to civil engineering, and 
a brief overview on mineral resourc3s. Identifi-
cation of minerals, igneous, metamorphic, and 
sedimentary rocks. Alluvial, glacial, eolian, 
lacustrine, marine, and colluvial ediments. 
Weathering. Rock defects. Earthquakes. Air 
photos and geologic maps. Field trips. 
G. B. Baecher, H. H. Einstein 

1.322 Soil Behavior (A) 

Prereq. 1.361 
G (2) 
3-1-5 

Detak,c1 study of soil properties with emphasis 
on interpretation of field and laboratory test 
data for use in practice. Topics include: con-
solidation and secondary compression; basic 
str3ngth principles; stress-strain strength be-
havior of clays, emphasizing effects of sample 
disturbance, anisotropy and strain rate; 
strength and compression of granular soils; 
engineering properties of compacted soils. 
Laboratory on consolidation and strength test-
ing. Some knowledge of field and laboratory 
testing assumed; 1.37 desirable. 
C. C. Ladd 

1.331 Soil Dynamics (A) 

Prereq . 1.30 
G (2) 
3-0-6 

Applies theory of wave propagation and dy-
namics of lumped systems to problems in soil 
dynamics. Stress-strain behavior during tran-
sient and repeated loadings; relation to wave 
velocity. Analysis of machine foundations; ef-
fect of soils upon seismic motions; earth dams 
and retaining walls during earthquakes; soil-
structure interaction; other selected 
applications. 
R. V. Whitman 

1.34 Reliability in Geotechnical 
Engineering (A) 

Prereq.: 1.151, 1.30 
G (2) 
Arr. 

Quantitative treatment of uncertainty in soil 
properties and the performance of geotechni-
cal facilities. Probabilistic description of load-
ings and environmental conditions affecting 
soil behavior. Reliability analysis of soil struc-
tures. Statistical analysis of field and labora-
tory data. Treatment of risk and uncertainty in 
decision situations involving soil exploration, 
design, and performance monitoring. 
D. Veneziano, G. B. Baecher 

1.351 Theoretical Soil Mechanics (A) 

Prereq 1.30 
G (1) 
3-0-6 

Discusses elementary theories important in 
soil mechanics. Theories of elastic half-space 
and elastic layers. Applications of elastic theo-
ries, especially to settlement problems. Use of 
limit analyses for active and passive stresses, 
bearing capacity, and slope stability. Theory of 
consolidation for one-dimensional problems 
and introduction to three-dimensional consoli-
dation. Mathematics, construction, and inter-
pretation of flow nets. Introduction to finite 
element methods and their use. 
M. M Baligh 

1.361 Advanced Soil Mechanics and 
Engineering (A) 

Prereq . 1.30 
G (1) 
3-0-6 

Consideration of the following fundamentals of 
soil mechanics: the nature of soil; the effective 
stress principle; permeability and seepage; 
stress-strain-strength behavior of cohesionless 
and cohesive soil; lateral earth stresses; bear-
ing capacity and slope stability; consolidation 
theory; settlement analyses. 
C. C. Ladd 

1.364 Foundation Engineering (A) 

Prereq : 1.361 
G (2) 
3-0-6 

Types of foundation systems and design crite-
ria. Design of shallow foundations (footings 
and rafts), and deep foundations (piles and 
caissons). Construction methods, problems 
and effects on nearby structures. Special 
topics and case studies. 
M. M. Baligh 

1.366 Geotechnical Engineering (A) 

Prereq . 1.30 
0(1) 
3-0-6 

Identification, presentation and illustration of 
principles of soil mechanics. Considers the fol-
lowing topics: the nature of soil; the effective 
stress principle; permeability and seepage; 
stress-strain-strength behavior of soil: lateral 
earth stresses. Applies principles to stability 
and deformation problems. Restricted to grad-
uate students not specializing in Geotechnical 
Engineering. Same lectures as for 1.361. 
C. C. Ladd 

1.368 Computer-aided Analysis in 
Geotechnical Engineering (A) 

Prereq : 1.351 
G (2) 
3-0-6 

Use of computers in the analysis of geotechni-
cal problems: steady and transient flow in po-
rous media, stability of embankments and 
slopes, retaining structures, pile driving, exca-
vations and tunneling. For each area, the nec-
essary theoretical background reviewed and 
discrete modeling methods as implemented in 
computer programs discussed and applied to 
selected problems. Extensive use of digital 
computers. Working knowledge of FORTRAN 
expected. 
A. S. Azzouz 

1.37 Geotechnical Measurements and 
Exploration (A) 

Prereq : 1.30 
G (1) 
2-4-3 

Students perform a variety of laboratory ex-
periments illustrating fundamental aspects of 
soil behavior including classification, index, 
and engineering properties. Emphasizes mea-
surement of load-deformation characteristics 
under several different boundary conditions 
Exposure to special devices, geotechnical ex-
ploration, field investigation, and in situ testing. 
Experiments involve data reduction, evalua-
tion, and presentation of results 
J. T. Germaine 
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1.38 Engineering Geology (A) 

Prereq.: 1.30, 1.32 
G (2) 
3-0-6 

Effect of geologic features on constructed fa-
cilities. Geologic aspects of subsurface explo-
ration. Interaction between man-made 
structures and the geologic environment. Em-
phasizes sediment engineering geology with 
an overview of hard-rock engineering geology. 
Alternate years. 
H. H. Einstein 

1.381 Rock Mechanics 1(A) 

Prereq.. 1.30, 1.32, or 1201. 
G (1) Next offered 1985-86 
3-0-6 

Introduces geologic and theoretical aspects of 
rock mechanics: exploration; geologic and en-
gineering classification; laboratory and field 
testing; strength, deformability and permeabil-
ity of intact rock and rock masses. Application 
of geologic and theoretical principles to the 
solution of basic rock engineering problems. 
Alternate years. 
H. H. Einstein 

1.382 Rock Mechanics 11(A) 

Prereq.. 1.381 
G (2) Next offered 1985-86 
3-0-6 

Advanced treatment of theoretical and experi-
mental aspects of rock mechanics: fracture 
mechanics, mechanics of discontinuities, rock 
dynamics. Rock engineering involving ad-
vanced analytical and design aspects of rock 
slopes, foundations on rock, underground 
openings and blasting of rock. Alternate years. 
H. H. Einstein 

1.383 Underground Construction (A) 

Prereq 1.361, 1.381 
0(1) 
3-0-6 

Familiarization with the most important as-
pects of planning, design, and construction of 
underground openings in soft ground and 
rock. Detailed engineering analysis and de-
sign. Major aspects of construction techniques 
and construction planning. General planning 
and economic problems. Alternate years. 
H. H. Einstein 

1.384J Introduction to Mining and 
Mineral Technology 

(Same subject as 2.742J, 3.095J, 12.043J) 
Prereq.: — 
U (1) 
3-0-6 

See description under subject 3.095J. 
H. H. Einstein, R. G. Burns, J. F. Elliott, 
C R. Peterson 

1.39 Studies in Geotechnical 
Engineering (A) 

Prereq Permission of Instructor 
G (1, 2, S) 
Arr 

Construction Engineering and 
Management 

1.40 Protect Management 

Prereq 1.30, 1.50 
U (2) 
3-2-7 

Overview of construction industry, its organi-
zations and interactions. Project and construc-
tion management methodologies presented for 
project and company planning, control, and 
decision making. Includes scheduling, ac-
counting, estimating, resource planning, orga-
nization strLJturing used throughout all project 
phases. 
R. D. Logcher 

1.411J Building Construction I 

(Same subject as 4.402J) 
Prereq.. — 
U (1)  
3-3-6 

See description under subject 4.402J. 
E. Dluhosch 

1.412J Building Construction II 

(Same subject as 4.403J) 
Prereq.: 1.02, 1.04; or 4.402J, 4.30 or 4.331 
U (2)  
2-4-3 

See description under subject 4.403J. 
E. Dluhosch 

1.413 Construction Technology and the 
Building Development Process (A) 

Prereq.: Permission of Instructor 
0(1) 

Investig.ii• 	the nature of the building design 
and construi... .n process with respect to the 
contractual, managerial, and financial implica-
tions of alternative technologies and construc-
tion methods. Particular attention to interfaces 
between various subsystems (e.g., structure, 
cladding, mechanical) and between design 
and construction activities. Uses cost estimat-
ing and scheduling as techniques to support 
analysis of alternatives 
H. G. Irwig, J M. Becker 

1.421 Learning From Construction 
Failures (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Uses case studies of failures to demonstrate 
the individual, group, enterprise, and institu-
tional decision-making processes involved in 
the regulation and development of constructed 
facilities. Examines nature of these processes; 
identifies typical pathologies and their effect 
on the technical characteristics and ultimate 
performance of these facilities. 
H. G. !nog, J. M. Becker 

1.431 Structuring Construction industry 
Organizations (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

Examination, from a socio-technical perspec-
tive, of the organizations and organizational 
processes underlying the operation of the con-
struction industry. Studies the structure and 
functioning of firms, sub-units of firms, and 
conglomerations of firms with regard to the in-
fluence of a wide range of factors including 
strategy, human and other resources, and role 
in the project development process. Frame-
works for observation, description, analysis, 
and design of both individual enterprises and 
project organizations presented and applied to 
real-world situations. 
H. G. lrwig 

1.432 Protect Control (A) 

Prereq.: 1.431 
G (2)  
3-0-6 

Computer techniques and systems for control 
of design and construction projects. Relation-
ship of project breakdown to estimating, bud-
geting. and financial control. Use of network-
based systems for planning and time control 
of projects, including CPM and PERT and re-
source-constrained scheduling. Database de-
sign concepts for decision support systems. 
Integrating control of costs and time, with cash 
flow and manpower projections, with compari-
son of potential to current practice. Requires 
background in accounting principles. 
R. D. Logcher 

1.44 Analysis Methods in Construction 
Engineering and Management (A) 

Prereq 1.151 
G (2) 
Arr.  

A series of mini-subjects involving the use of 
analytic methods in construction engineering 
and management. Topics: decision analysis, 
simulation, queueing and optimization applica-
tions in such problems as bidding, infrastruc-
ture analysis, maintenance, comparison of 
alternatives, risk analysis and sharing, equip-
ment selection. Offers a special three-unit 
section of private sector evaluation, sup-
plementing public sector methods taught in 
1.148J. 
D. H. Marks, E. Vanmarcke, R. D. Logcher 

1.481 Research Seminar In Construction 
Engineering and Management (A) 

Prereq.: Permission of Instructor 
G (2) 
2-0-1 

Seminar intended mainly for master's and 
doctoral candidates in the Center for Con-
struction Research and Education. Oral and 
written presentation by students on thesis ac-
tivities and by faculty on research topics. 
D. H. Marks, R. D. Logcher, H. !twig 

For graduate students desiring further individ-
ual study of special topics. Information: G. B. 
Baecher 
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1.482 Studies in Construction Engineering 
and Management (A) 

Prereq.: Permission of Instructor 
G (1, 2, S) 
Arr. 

Individual study of an advanced topic in con-
struction engineering and management se-
lected with approval of faculty supervisor. 
Staff 

Management of Technology 

1.485J Current issues in Engineering 
Management 

(Same subject as 3.562J, 6.941J, 13.682J, 
22.87J) 
Prereq.. — 
G (2) 
3-0-6 

Discusses the most important issues in engi-
neering management. Some relate to the most 
advanced technologies, such as genetic engi-
neering, computers. microelectronics, and en-
ergy. Others relate to management issues 
such as productivity, manpower development, 
dynamics of technological substitution, and 
engineering education. Interrelationship be-
tween technology and management empha-
sized throughout. 
T. H. Lee 

1.486J Cases and Projects In Engineering 
Management (A) 

(Same subject as 3.563J, 6.942J, 13.683J, 
22.88J) 
Prereq.: 1.485J 
G (1) 
3-1-5 

Case studies of real engineering and scientific 
issues in industrial firms and government 
agencies. Cases chosen from new ventures 
as well as mature firms, to illustrate different 
aspects of engineering management: strategic 
planning, product strategy, project manage-
ment, technology assessment, engineered 
producibility, technology transfer, and R&D 
program planning. Knowledge in probability 
and rogression analysis required. 
T. H. Lee 

1.487J Technology Planning (A) 

(Same subject as 3.564J, 13.684J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Methods for planning RD&E projects and 
multi-project programs. Cost and schedule 
control of technical work. Approaches to tech-
nology forecasting and resource allocation 
among technical areas. Technical planning in 
companies and government agencies. 
J. M. Utterback, R. D. Logcher 

Structural Design and Analysis 

1.50 Introduction to Structural Engineering 

Prereq. 1.04 
U (1) 
3-2-7 

Basic philosophy of structural design. Loads 
on structures. Design criteria and factors of 
safety. Stress-strain relationships. Column 
theory. Application of statics to analysis of 
beams, trusses, and frames. Influence lines 
and moving !oads. Deformation of structures. 
Indeterminate analysis. Design of components 
in steel. Structured connections. 
J. H. Slater 

1.51 Mechanics of Construction Materials 
(New) 

Prereq 1.04 
U (1)  
4-0-8 

Mechanical behavior of materials used in 
structural and geotechnical engineering, with 
emphasis on steel and concrete. Problem for-
mulation in mechanics of solids. Elasticity, en-
ergy methods, and principle of virtual work. 
Elementary plasticity, plastic yielding under 
combined stresses, and limit anaiysis. Torsion, 
plane stress, and plane strain. Stress concen-
trations. Study of failure mechanisms, brittle 
fracture and fatigue; influence of composition 
on mechanical properties of concrete. Lec-
tures supplemented by computer-aided learn-
ing software. 
V. C. Li 

1.52 Structural Analysis and Design 

Prereq. 1.50, 1.51 
U (2)  
3-1-8 

Design and analysis of structural systems in-
cluding steel and concrete frame buildings, 
and reinforced and prestressed concrete beam 
and slab structures. Contemporary design cri-
teria and practice, with emphasis on concrete, 
examined. Approximate and rigorous analysis 
techniques studied, with emphasis on their 
role in design process. Matrix methods of 
analysis. Use of computers in structural de-
sign. Plastic design in steel. 
0. Buyukozturk 

1.53 Constructed Facilities Project 
Laboratory 
(New) 

P..areq 1.04 
U (2) LAB 
0-3-3 

Students explore the concepts, techniques, 
and devices used to measure engineering 
properties of materials. Several of these de-
vices are used to measure properties of com-
mon construction materials. These same 
materials are then used to construct simple 
systems which illustrate and test the perfor-
mance concepts and hypotheses taught in 
basic mechanics subjects. 
J. T. Germaine 

1.541 Behavior of Concrete Structures (A) 

Prereq.: 1.52 
G (1)  
3-0-6 

Strength and deformation of concrete under 
various states of stress; failure criteria. Funda-
mental behavior of reinforced concrete struc-
tures and their members. Basis for design, 
and code constraints. Bond and cracking, de-
flections. Slabs, yield line theory. Cylindrical 
concrete shells. Behavior models and nonlin-
ear analysis. Complex systems: offshore grav-
ity, containment, and bridge structures. 
0. Buyukozturk 

1.542 Behavior of Steel Structures tA) 

Prereq.: 1.51 
G (2)  
3-0-6 

Mechanical properties of steel. Yield criteria. 
Ductility. Fatigue failure. Stability considera-
tions in member design. Structural connec-
tions. Stress concentrations. Residual 
stresses. Inelastic analysis procedures. Limit 
states. Applications in framed structures, 
bridges, and shells. 
J. H. Slater 

1.543 Bridge Design (A) 

Prereq.: 1.541, 1.542 
G (2) 
2-0-4 

Planning, design, and construction of bridges. 
Discusses bridge types and factors affecting 
the selection of type: concrete vs steel, pre-
stressed, composite, segmental concrete 
bridges. Design issues and techniques. De-
tailed case study of a particular bridge. Recent 
technological developments in bridge 
engineering. 
0. Buyukozturk 

1.544 Structural Design of Buildings (A) 

Prereq.: 1.541, 1.542 
G (1)  
2-0-4 

Structural systems for buildings. Special con-
siderations in the design of high-rise buildings. 
Loads in buildings. Wind and earthquake ef-
fects. Comparisons of steel and concrete sys-
tems. Approximate methods for preliminary 
design. Case studies. Information: G. B. 
Baecher. 

1.551J Analysis and Design of 
Offshore Structures (A) 

(Same subject as 13.112J) 
Prereq.: 1.51 or 13.10J 
G (2)  
4-0-8 

Fundamental concepts in analysis and design 
of fixed offshore platforms. Design philoso-
phies and criteria. Specification of environ-
mental design criteria and computation of 
design loads; in-depth treatment of wave theo-
ries, wave statistics and hydrodynamic loads. 
Construction materials and their behavior in 
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the marine environment. Preliminary and de-
tailed structural and foundation design proce-
oures. Deterministic and stochastic dynamic 
analysis. Design for fatigue and seismic 
effects. Reliability analysis procedures. 
S. Shyam Sunder, J. K. Vandiver 

1.552J Dynamics of Ocean Structures (A) 

(Same subject as 13.88J) 
Prereq.: 1.572 or 13.80J or 2.06J 
G (2) 
3-0-9 

See description under 13 88J. 
J. K. Vandiver, S. Shyam Sunder 

1.56J Structural Mechanics in Nuclear 
Power Technology (A) 

(Same subject as 2.084J, 3.82J, 13.14J, 
16.261J, 22 314J) 
Prereq : Permission of Instructor 
G (1) 
3-0-9 

See description under subject 22.314J. 
0. Buyukozturk, J. E. Meyer 

1.571 Advanced Structural Analysis (A) 

Prereq.: 1.121, 1.51 
G (1)  
3-0-6 

Matrix methods for the analysis of discrete 
structural systems such as trusses and frames 
considering geometric, kinematic, and material 
nonlinearity. Numerical methods for the solu-
tion of nonlinear problems and the calculation 
of critical loads. Linear enginaering beam the-
ory and second-order nonlinear beam theory, 
Euler buckling. Curved members, arches. 
J J. Connor, Jr. 

1.572 Structural Dynamics (A) 

Prereq.: 1.121, 1.51 
G (2)  
3-0-6 

Analysis of structures subjected to dynamic 
loads. Theory developed for single degree of 
freedom system and generalized to multiple 
degree of freedom and continuous systems. 
Analytical and numerical techniques for solu-
tion of equations of motion. Transient, steady-
state, and modal response. Applications to 
earthquake loads, forced vibrations, and pre-
sentation of approximate (practical) methods. 
E. A. M. Kausel 

1.581 Structural Reliability (A) 

Prereq 1.151 
G (2) Next offered 1985-86 
3-0-6 

Analysis and design specification of structural 
performance and safety through probability 
theory. Description of common structural loads 
(seismic, wind, tornado, snow, occupancy, ve-
hicles). Procedures for data analysis and 
probabilistic modeling. Variability of material 
properties. Structural system reliability, statics, 
and dynamics. Bases for modern structural 
code specifications and for design procedures 
used in more advanced practice. Optimum de-
sign accounting for uncertainty and failure 
consequences 
D. Veneziano 

1.587 Safety of Structures and Foundations 
Under Dynamic Loads (A) 

Prereq.: 1.572 or 1.331, 1.03 
G (2) 
3-0-6 

Evaluates safety of structures and soil-struc-
ture systems under earthquake, wave, and 
wind loads. Description of forcing functions as 
random processes in time and space. Linear 
and nonlinear system probabilistic response 
analysis. Extremes and cumulative perfor-
mance measures. Uncertainty in dynamic 
properties and component resistance. Inte-
grated risk assessment. Concepts of design to 
resist uncertain dynamic loads. 
E. Vanmarcke 

1.588 Structural Engineering Research 
Seminar (A) 

Prereq Permission of Instructor 
G (2) 
1-0-2 

For structural engineering students registered 
for thesis or seeking research topics. Presen-
tation of ongoing or proposed research by stu-
dents. Occasional seminars by faculty or 
outside speakers. Participants required to sub-
mit written critique on each lecture. 
E. Vanmarcke 

1.589 Studies in Structural Design and 
Analysis (A) 

Prereq.: Permission of Instructor 
G (1,2, S) 
Arr. 

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: 
G. B. Baecher. 

Construction Materials 

1.59J Materials of Construction 
(Revised Content) 

(Same subject as 3.143J) 
Prereq.: 1.04 
U (2) SD 
3-0-9 

Principles underlying the structure-properties 
interaction in materials important to civil engi-
neers. Includes: atomic arrangements in crys-
talline and noncrystalline phases; 
thermodynamics of phase relationships and 
structural change; elasticity, microplasticity, 
viscoelasticity, and fracture; corrosion. Appli-
cation of principles to structural metals, ce-
mentitious materials, structural-ceramics, 
wood, asphalt, and polymers. Mechanical 
properties of composite materials including 
Portland cement concrete, asphalt-aggregate 
mixtures, and reinforced plastics. 
F. Moavenzadeh, F. J. McGarry 

1.591J Fracture of Structural Materials (A) 

(Same subject as 3.90J. 13.16J) 
Prereq.: 1.59J or 2.30 or 3.141 or 13.15J 
G (1) 
3-0-6 

See description under subject 3.90J. 
F. J. McGarry, K. Masubuchi 

1.592 Mechanical Behavior of Construction 
Materials (A) 

Prereq.: 1.59J 
G (1) 
3-0-6 

Studies micromechanics of concrete and 
structural steel. Dependence of mechanical 
behavior on composition and microstructure 
Constitutive relations. Yield and failure criteria. 
Mechanical and chemical degradation mecha-
nisms. Brittle fracture and fatigue. Topics on 
development of improved materials for con-
struction. Information: G. B. Baecher. 

1.593J Mechanical Behavior of Plastics (A) 

(Same subject as 3.91J) 
Prereq.. 3.064 
G (1) 
3-2-4 

See description under subject 3.91J. 
F. J. McGarry, D. K. Roylance 

1.594J Composite Materials (A) 

(Same subject as 3.92J) 
Prereq.: 3.064 
G (2) 
3-2-4 

See description under subject 3.92J. 
F J. McGarry 

1.597 Studies In Construction Materials (A) 

Prereq.: Permission of Instructor 
G (1, 2, S) 
Arr. 

Advanced topics in construction materials se-
lected by students for individual study with 
staff approval. Information: G. B. Baecher. 

1.598 Research in Constructed Facilities 

Prereq.: — 
G (1, 2, S) 
Arr. 

For research assistants in constructed facili-
ties, when assigned research is not used for 
thesis, but is approved for academic credit. 
Credits for this subject may not be used for 
any degree granted by Course I. Information' 
C. B. Baecher. 

1.599 Teaching in Constructed Facilities 

Prereq — 
G (1,2) 
Arr 

For teaching assistants, in recognition of edu-
cational value derived from satisfactory perfor-
mance of assigned duties, and for other 
qualified students interested in teaching in this 
area as a career. Laboratory, tutorial, or class-
room teaching under supervision of a faculty 
member. Credits for this subject may not be 
used for any degree granted by Course I. In-
formation: G. B. Baecher. 
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Water Resources and 
Environmental Engineering 

Hydrcdynamics and Coastal 
Engineering 

1.60 Fluid Dynamics 

Prereq.: 18.03, 1.05 
U (1)  
4-0-8 

Properties, states, and equilibrium of fluids. 
Conservation laws for control volumes. Equa-
tions of continuity and motion. Dynamic simili-
tude, theory of models and data presentation. 
Laminar and turbulent boundary layers. Flow 
in conduits and channels. Dynamic drag and 
lift forces on immersed objects. Turbulent jets 
and diffusion processes. Lectures supple-
mented by problem sessions. 
P. S. Eagleson 

1.82 Free Surface Hydraulics 

Prereq.. 1.60 
U (2) Next offered 1985-86 
3-1-8 

Derivation of the one-dimensional form of the 
continuity, momentum, and energy equations. 
Boundary resistance. Steady uniform and non-
uniform flow in open channels, including lat-
eral in-outflow. Significance of the Froude 
Number; sub- and supercritical flow and chan-
nel transitions. Applications of momentum and 
energy principles. Flow controls: weirs, sluice 
gates, spillways, stilling basins. Unsteady 
flows: elements of floodrouting, overland flow, 
and oscillatory waves. Class project. 
0. S. Madsen 

1.63 Principles of Hydrodynamics (A) 

Prereq. 1.60 
G (1) 
3-0-6 

An advanced account of dynamics of incom-
pressible fluids. Materials are equally divided 
into tour parts: 1) Basic formulation (kinemat-
ics, stress-strain, Navier-Stokes equations). 
2) Potential flows (vorticity and circulation, an-
alytic functions for two-dimensional problems, 
conformal mapping, flow through porous me-
dia). 3) Viscous flows and boundary layers 
(exact and approximate solutions). 4) Turbu-
lent shear flows (instability, Reynolds equa-
tions, wall shear flows and dispersion; free 
shear flows and plumes). 
W. K. Melville 

1.64 Dynamics of Stratified Fluids (A) 

Prereq 1.63 
G (2) 
3-0-6 

Advanced treatment of stratified-fluid dynam-
ics, emphasizing the basic phenomena that in-
fluence environmental flows. Linear and 
nonlinear internal waves in multiple layer and 
continuously stratified fluids. Thermal and dou-
ble-diffusive convection, dynamics of intru-
sions and selective withdrawal. Boundary 
layers, stability and onset of turbulence. Intro-
duction to turbulence modeling and the disper-
sion of heat and pollutants. Two-phase flows. 
W. K. Melville 

1.66 Problems In Water Resources and 
Environmental Engineering (A) 

Prereq.: PIrmission of Instructor 
G (1,2, S) 
Arr. 

Advanced topics selected by students for indi-
vidual study with staff approval. Choice of 
subjects from theoretical, experimental, and 
practical phases of hydromechanics, hydraulic 
engineering, water resources, and environ-
mental engineering. Information: R. L. Bras. 

1.67 Sediment Transport and Coastal 
Processes (A) 

Prereq.. 1.60 
G (2) Not to be offered 1985-86 
3-0-6 

Emphasizes the quantitative description of the 
mechanics of sediment transport in steady and 
unsteady flows based on hydrodynamic princi-
ples. Equations of motion for particles in a tur-
bulent flow, entrainment, bedload, and 
suspended load. Bedform mechanics, ripples, 
dunes. Flow resistance and boundary layer 
mechanics. Wave-induced longshore currents, 
longshore and on-offshore sediment transport. 
Coastal protection. Basic theory of water 
waves assumed known; contact instructor in 
early January. 
0. S. Madsen 

1.68 Physics of Natural Water Bodies (A) 

Prereq.. 1.63 
G (1) 
3-0-6 

Treats the principal physical processes in nat-
ural water bodies. Emphasizes the molecular 
and turbulent vertical transport of mass, mo-
mentum, heat, and mechanical energy. In-
cludes: physical properties of air and water; 
governing conservation equations in exact and 
approximate form; meteorological forcing; 
fluxes across the water surface; mixed layer 
dynamics and stratification; bottom boundary 
conditions; hydrologic, tidal, wind, and density 
driven circulations; linkages between physical, 
chemical, and biological processes. 
K. D Stolzenbach 

1.69 Introduction to Coastal 
Engineering (A) 

Prereq 1.60 
G (1) Next offered 1985-86 
3-0-6 

Basic hydrodynamics of waves in deep and 
shallow water. Linear theory, dispersion, su-
perposition, spectral representation. Energy. 
energy transport, dissipation by bottom friction. 
Refraction, diffraction by breakwaters. Some 
nonlinear aspects, cnoidal waves, wave break-
ing. Emphasizes physical interpretation of 
mathematical results and their engineering ap-
plication, Storm surges, forecasting of wind 
wave characteristics. Wave structure interac-
tion: forces on piles; breakwater stability. 
0. S. Madsen 

1.691 Wave Dynamics in Coastal 
Engineering (A) 

Prereq.: 1.69, 18.075, 18.076 
G (2)  
3-0-6 

Problems in water waves and currents of in-
terest to coastal engineers. Emphasizes me-
chanical principles and theoretical methods of 
analysis. Topics chosen from the following 
areas: Ray theory of refraction, scattering of 
shallow water waves, linearized theory of har-
bor oscillations. Diffraction by a breakwater. 
Effect of entrance losses. Mass transport due 
to viscosity. Radiation stresses and near-shore 
currents. Nonlinear waves in shallow water. 
Solitons and harmonic generation. Nonlinear 
resonances on a beach or in a bay. Alternate 
years. 
C. C. Mei 

1.692 Wave Dynamics in Oceanographic 
Engineering (A) 

Prereq.: 1.69, 18.075, 18.076 
G (2) Next offered 1985-86 
3-0-6 

Problems in waves and currents of interest to 
oceanographic engineers. Transient aspects of 
dispersion and tsunamis. General theory of 
floating bodies, linearized radiation and diffrac-
tion, analytical and numerical aspects. Power 
absorption from sea waves. Short and long 
waves over uneven bottom. Nonlinear short 
waves: slow modulation and instability of 
Stokes waves by slender or blunt cylinders. 
Effects of currents or topography on wave ev-
olution. Wave effects on a porous elastic sea 
bed. Alternate years. 
C. C. Mei 

1.697J Oceanographic Systems I 

(Same subject as 13.990J) 
Prereq — 
G (S) 
2-4-6 

See description under subject 13 990J 
(Woods Hole Staff) 

1.698J Oceanographic Systems II 

(Same subject as 13.991J) 
Prereq.: — 
G (S) 
2-4-6 

See description under subject 13.991J.  
(Woods Hole Staff) 
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1.699,1 Special Projects In Oceanographic 1.712 Sampling, Synthesis, and 	 1.731 Water Resources Systems 1(A) 
Engineering (A) 	 Forecasting of Hydrologic Processes (A) 

(Same subject as 13.999J) 
Prereq.: Permission of Instructor 
G (1,2, S) 
Arr. 

See description under subject 13.999J. 
(Woods Hole Staff) 

Hydrology and Water Resource 
Systems 

1.70 Analysis Methods In Water Resources 
and Environmental Engineering 

Prereq.: 1.60 
U (2) 
3-3-6 

Use of analytical tools (e.g., computer models) 
in the design and evaluation of water re-
sources projects such as flood control, river 
basin development and water quality. Lectures 
discuss governing principles, common models, 
and typical applications. In case studies stu-
dents select/develop models, run simulations 
and interpret results in written and oral re-
ports. For advanced undergraduates or gradu-
ate students wishing exposure to broad 
applications. Some programming experience 
assumed. 
E. E. Adams 

1.71 Introduction to Hydrology 

Prereq.: 1.05 
U (1) 
3-1-8 

Principles of meteorology and climate; earth 
water and energy balance; radiation; precipita-
tion formation; evaporation; infiltration; runoff 
process. Stream! low analysis. Flood routing 
and rainfall-runoff models. Groundwater, well 
hydrology. Introduction to hydrologic probabi-
listic models. Deterministic, numerical, models 
in hydrology. Data analysis, design of collec-
tion systems. Useful for graduate students 
with no hydrology background. 
R. L. Bras 

1.711 Hydro-climatology (A) 

Prereq.: 1.03, 1.60 
G (2) Next offered 1985-86 
3-0-6 

Dynamics and derived statistics of the princi-
pal processes of interest in the coupled bal-
ances of water and heat at a landsurface. 
Philosophy and techniques of hydrologic mod-
eling. Structure of the hydro-thermal coupling 
in hydrology. Modeling the one-dimensional 
annual water and heat balances. Emphasizes 
the dynamic interaction of climate, soil, and 
vegetation. Hydrothermal climate classification. 
P. S. Eagleson 

Prereq.: 18.444 
G (2) 
3-0-6 

The sampling, synthesis, and forecasting of 
signals in geophysics. Emphasizes hydrologic 
systems. Study of time series. Correlation and 
spectral analysis of periodic and aperiodic sig-
nals. Time and frequency domain analysis of 
random processes and fields. Stochastic simu-
lation of rainfall and runoff. Estimation of static 
and dynamic systems. Kriging and Kalman 
filtering techniques. Applications in geology, 
oceanography, mining. 
R. L. Bras 

1.72 Groundwater Hydrology (A) 

Prereq.: 1.60 
G (1)  
3-0-6 

Introduces subsurface flow theory and applica-
tions; storage properties, Darcy equation, flow 
nets, mass conservation, the aquifer flow 
equation, heterogeneity and anisotropy, re-
gional vertical circulation, unsaturated flow, 
and recharge. Well hydraulics, stream-aquifer 
interaction, distributed- and lumped-parameter 
numerical models. Groundwater quality, mixing 
cell models, contaminent transport processes, 
dispersion, decay and adsorption; pollution 
sources. Includes laboratory and computer 
demonstrations. 
L. W. Gelhar 

Prereq.. 1.72, 18.075 
G (2)  
3-0-6 

Advanced treatment of flow in natural porous 
media with applications to resource develop-
ment and environmental protection. Fluid 
transport processes in deformable media, 
boundary conditions, and problem formulation. 
Stochastic treatment of temporal and spatial 
variability. Contaminant transport, macrodis-
persion, tracer tests, salt water intrusion, heat 
transport, unsaturated flow and solute trans-
port, flow and transport in fractured rocks. Nu-
merical simulation techniques, parameter 
estimation, and predictive capabilities of 
models. Permission of instructor required. 
L. W. Gelhar 

1.723 Subsurface Water Quality (A) 

Prereq.. 1.77 
G (2) 
3-0-6 

Examines subsurface water quality problems 
from chemical and physical viewpoints. Phys-
ical transport of quality constituents, adsorp-
tion chemistry, microbiological transformations, 
and the mixing introduced by molecular diffu-
sion, mechanical dispersion, and formation 
dispersion. Development of a mass transport 
equation, and analytical and numerical solu-
tions. Case studies of quality problems includ-
ing hazardous waste disposal. 
H. F. Hemond, P. M. Gschwend 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

Systematic approach to the analysis and 
management of large-scale water resource 
systems. This term deals with largely deter-
ministic model formulation. optim zation and 
multiobjective evaluation methods applied to 
such problems as water quality management, 
urban water supply, river basin planning for 
multi-purposes (if rigation, hydropower. low- 
flow augmentation, municipal and industrial 
water supply, recreation, environmental en-
hancement). Assumes some knowledge of 
economics, probability, and optimization 
methods. 
D. H. Marks 

1.732 Water Resources Systems 11(A) 

Prereq.: 1.731, 18.444 
G (2)  
3-0-6 

Analyzes nonlinear and stochastic systems. 
Derived distributions for probabilistic models 
specification. Decision analysis, risk. Joint use 
of simulation and optimization for water sys-
tems study and management. Forecasting and 
real-time control in water resources systems. 
Dynamic Programming. Case studies: reser-
voir operation, management and planning of 
irrigated agriculture, water distribution, water 
quality management. 
R. L. Bras 

Water Quality Control and 
Environmental Management 

1.75 Limnology and Wetland Ecology (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

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. Metho-
dologies of modern limnology, including field 
methods and use of models; and current is-
sues in lake and wetland management. 
H. F. Hemond 

1.76 Aquatic Chemistry (A) 

Prereq.: 5.40 or 5.11 
G (1) 
3-0-6 

Quantitative treatment of variables that govern 
chemical behavior of aquatic systems such as 
lakes, oceans, rivers, estuaries, groundwaters. 
and wastewaters. Topics: thermodynamics, 
acids and bases, dissolved carbon dioxide, in-
teractions between solid phases and solutes. 

1.721 Advanced Subsurface Hydrology (A) 
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coordination, and redox. Emphasis on quanti-
tative study of model systems. Interactions be-
tween physical. chemical, and biological 
variables in natural waters stressed. 5.60 is a 
suggested prerequisite. 
F. M. M. More! 

1.77 Water Quality Control (A) 

Prereq 1 60 
G (1) 
3-0-6 

Emphasizes mathematical models for predict-
ing distribution and fate of effluents discharged 
into lakes. reservoirs, rivers, estuaries, and 
oceans: and on formulation and structure of 
models rather than on solution techniques 
Role of element cycles, such as oxygen, nitro-
gen and phosphorus, as water quality indica-
tors. Offshore outfalls and diffusion. Salinity 
intrusion in estuaries Thermal stratification in 
lakes and reservoirs and its effect on water 
quality 
D. R F. Harleman 

1.78 Water Quality Management (A) 

Prereq Permission of Instructor 
G (2) 
3-0-6 

Systematically approaches management of 
water quality emphasizing role of physical and 
decision models on policy formation implica-
tions of control alternatives, institutional ar-
rangements. regional management. standard 
setting. legal and regulatory process for point 
source (municipal and industrial) and nonpoint 
source (land use related) quality problems 
Special topics include user effluent charges 
and water demaikl conservation. Assumes 
some knowledge of economics. statistics and 
probability, and optimization methods 
D. H. Marks 

1.79 Plankton Ecology (A) 

Prereq -- 
G (2) 
3-0-6 

Basic graduate subject dealing with selected 
aspects of the ecology of marine and fresh-
water systems. Emphasizes physiological pro-
cesses of planktonic organisms. Topics.  
primary and secondary productivity: phyto-
plankton physiology biologically mediated nu-
tnent cycles: phytoplankton competition and 
succession nutrient limitation. phytoplankton 
zooplankton interactions. Lecture seminar for-
mat with extensive outside readings Permis-
sion of instructor required 
S. W. Chisholm 

1.80 Fundamentals of Ecology 

Prereq — 
U (1) 
3-1-8 

Principles of interrelationships between orga-
nisms and their environment Development of 
basic concepts of energy flow through ecosys-
tems, productivity trophic dynamics commu-
nity structure and stability: competition and 
predation. population growth and physiologi-
cal ecology. Emphasis on aquatic systems 
S W. Chisholm 

1.811J Environmental Law: Pollution 
Control (A) 

(Same subject as TPP 33J) 
Prereq Permission of Instructor 
G (1) 
3-0-6 

Reviews and analyzes common law, legisla-
tion, and regulation of air and water pollution 
and hazardous wastes Emphasizes use of le-
gal mechanisms and alternative approaches 
for controlling environmental pollution. Eco-
nomic consequences of pollution control dis-
cussed The Clean Air Act. Clean Water Act. 
Resource Conservation and Recovery Act. 
and National Environmental Policy Act ana-
lyzed regarding the goals of pollution control, 
economic consequences. and role of the 
courts. Discusses both classical pollutants and 
highly toxic industrial chemicals 
N A. Ashford. C Ca/dart 

1.812J Regulation of Health and the 
Environment: Selected Topics 

(Same subject as TPP 34J1 
Prereq 1 811J, 3 575J or 10 805J 
G (2) 
3-0-6 

Topics related to environmental, health. and 
safety regulation are selected from the follow-
ing: risk assessment techniques. toxic Sub-
stances Control Act, occupational safety and 
health, noise, pesticides, food additives, phar-
maceuticals. radiation, endangered species. 
Both health and economic consequences of 
environmental policy discussed. Focuses on 
policy design and evaluation in environmental 
and safety area Recommended: other law-re-
lated subject, or permission of instructor. 
N A. Ashford. D B. Hattis. C. Caldart 

1.82 Problems In Aquatic Biology and 
Chemistry (A) 

Prereq Permission of Instructor 
G (1 21 
Arr 

Advanced topics in fields of aquatic chemistry 
and aquatic biology Choice of independent 
study seminar, laboratory or field studies Typ-
ical topics include analytical and bioassay 
methodologies, nutrient and trace metal inter-
actions with aquatic biota, element cycles. 
S W Chisholm. F M M Morel 

1.83 Organic Compounds in Aquatic 
Environments (A) 

Prereq 541 or 5 11 

G (11 
3-0-6 

Atter an introduction to the cycling of natural 
organic matter in aquatic environments discus-
sions focus on the sources and fates of an-
thropogenic organic compounds Uses 
physical chemical properties to predict chemi-
cal transfers between environmental compart-
ments (air, water sediments biota) Uses 
empirical approaches to estimate chemical 
and biochemical transformations Ultimately 
develops models to assess the environmental 
concentrations (and related biological expo-
sures) of hazardous organic compounds intro-
duced into water resources 
P M Gschwend 

1.85 introduction to Wastewater 
Treatment Engineering 

Prereq 1.60 or 1.80 
U (2) Next offered 1985-86 
2-0-4 

Basic theory of mixing and transport in reactor 
vessels. Microbiology of water and wastewater 
treatment, biochemical processes related to 
the carbon, oxygen. nitrogen, and phosphorus 
cycles. Waste treatment by suspended culture 
processes and oxidation ponds Theory and 
design of sedimentation tanks. itis recom-
mended that students register for both 1.85 
and 1.86. Taught first seven weeks of term. 
D. R. F Harleman 

1.86 Element Cycles in the Environment 

Prereq Permission of Instructor 
U (2) SD 
2-0-4 

Cycles of major elements such as water, oxy-
gen. nitrogen. carbon. and phc,sphorus and 
some key trace elements such as lead and 
mercury Energetic aspects of the cycles. 
interrelated physical. chemical, and biological 
processes. Approach is quantitative and fo-
cuses especially on human interaction with the 
environment as it affects distribution and pro-
cessing of elements It is recommended that 
students register for both 1.85 and 1.86. 
Taught last seven weeks of term 
F M. M. Morel 

1.898 Research in Water Resources 
and the Water Environment 

Prereq.. — 
G11. 2. Si 
Arr. 

For research assistants in water resources 
and the water environment, when assigned re-
search is not used for thesis, but is approv—
for academic credit. Credits for this subjc,. 
may not be used for any degree granted by 
Course I Information R L Bras. 

1.899 Teaching in Water Resources 
and the Water Environment 

Prereq 
G (1,21 
Arr 

For •-iaching assistants, in recognition of the 
educational value derived from satisfactory 
performance of assigned duties, and for other 
qualified students interested in teaching in this 
area as a career Laboratory. tutorial, or class-
room teaching under supervision of a faculty 
member. Credits for this subject may not be 
used for any degree granted by Course I. In-
formation R L Bras 



Civil Engineering 	 150 

Special Studies 

 

1.999 Undergraduate Studies In Civil 
Engineering 

  

Prereq — 
U (1,2, S) 
Arr.  

   

1.91 Civil Engineering internship 

 

Individual study, research, or laboratory inves-
tigations under faculty supervision. 
D. H. Marks Prereq.. — 

U (1,2, S) 
0-6-0 

 

1.92 Advanced Civil Engineering Internship 

Prereq. 1.91 
G (1,2, S) 
0-6-0 

1.91 provides credit for the first two work as-
signments of Course I students affiliated with 
the Engineering Internship Program. 1.92 pro-
vides credit for the third and fourth work as-
signments for students affiliated with the 
Engineering Internship Program. Students reg-
ister for both 1.91 and 1.92 twice and must 
complete both work assignments in order to 
receive academic credit for the subjects. En-
rollment limited to students registered in the 
Course I Internship Option. 
H. G. Irwig 

1.961-1.965 Special Graduate Studies in 
Civil Engineering (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Graduate subjects taught experimentally; spe-
cial subjects offered by visiting faculty; semi-
nars on topics of current interest. 
F. M. M. Morel 

1.969 Graduate Studies in Civil 
Engineering (A) 

Prereq.: Permission of Instructor 
G (1,2, S) 
Arr. 

Individual study, research, or laboratory inves-
tigations at the graduate level, under faculty 
supervision. 
F. M. M. Morel 

1.980J Engineering Policy Thesis 
Seminar (A) 

(Same subject as 16.783J, TPP 13J) 
Prereq.: Thesis Registration 
G (1,2) 
2-0-1 

See description under subject TPP 13J. 
R. de Neulville, A. R. Odoni 

1.991, 1.992 Special Undergraduate Studies 
In Civil Engineering 

Prereq.: Permission of Instructor 
U (1, 2) 
Arr. 

Undergraduate subjects taught experimentally; 
special subjects offered by visiting faculty; 
seminars on topics of current interest. 
D. H. Marks 
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2 	 Mechanical Engineering 

2.UR Undergraduate Research In 
Mechanical Engineering 

Prereq — 
U (1,2, S) 
Arr.  

Individual study, research, or laboratory inves-
tigations under faculty supervision, including 
individual participation in an ongoing research 
project. Coordinator: 
D. G. Wilson 

Mechanics, Dynamics, and 
Acoustics 

2.01 Mechanics of Solids 

Prereq.: 8.01, 18.02 
U (1,2) SD 
4-0-8 

Introduces mechanics of continuous deforma-
ble media emphasizing three-dimensional 
requirements of force equilibrium, geometric 
compatibility, and constitutive behavior. Stress 
end its relation to force and moment. Strain 
and its relation to displacement. Linear elastic-
ity with thermal expansion. Failure modes. 
Applications to stress distributions and defor-
mations of rods, shafts, beams, and other sim-
ple structures of engineering importance. 
Emphasizes computer methods and matrix 
structural analysis. 
N. H. Cook 

2.02 introduction to Systems Dynamics 

Prereq.: 8.01, 18.02 
U (1, 2) SD 
4-0-8 

Dynamic modeling by linear and nonlinear 
lumped multiport elements of physical sys-
tems. Unified treatment of active and passive 
mechanical, fluid, electrical, thermal and elec-
tronic devices and systems. Concept of state 
and state variables. Formulation and solution 
of state equations by direct analysis, and by 
digital computer methods. Dynamic response 
and stability of linear systems. System func-
tions, pole-zero configurations and their inter-
pretation. Generalized impedance and source 
equivalents. Extensive use of engineering 
examples. 
J. E. Hubbard, Jr. 

2.023 Dynamic Systems 

Prereq — 
G (S) 
3-0-6 

Review of system dynamics primarily for in-
coming graduate students; a shortened ver-
sion of 2.02. No graduate credit allowed for 
students in Course II. 
D. N. Wormley 

2.03J Dynamics 

(Same subject as 13.003J) 
Prereq.: 2.01, 2.02, 18.03 
U (1, 2) 
4-0-8 

Dynamics of lumped and continuous models 
of mechanical, electrical, and electro-mechani-
cal systems. Kinematics and dynamics of rigid 
bodies in two and three-dimensional motions. 
Formulation of equations of motion by mo-
mentum principles and Lagrange's equations. 
Behavior of linearized models: natural modes 
and frequency response of lumped systems, 
wave transmission and reflection in continuous 
systems. 
J. H. Williams, Jr., H. M. Paynter, 
J. K. Vandiver 

2.032 Dynamics (A) 

Prereq 2.03J 
G (2, S) 
3-0-9 

Review of fundamentals of dynamics. Momen-
tum principles and energy principles. Applica-
tions to mechanical systems including 
gyroscopic effects. Study of steady motions 
and nature of small deviations therefrom. Nat-
ural modes and natural frequencies for contin-
uous and lumped parameter systems. Forced 
vibrations. Dynamic stability theory. Causes of 
instability. See 16.91. Consult advisor. 
S. H. Crandall 

2.04 Probabilistic Modeling and Analysis of 
Engineering Systems (A) 

Prereq 18.075 
G (2) 
3-0-9 

Fundamentals of probability and statistics for 
mechanical engineering applications. Presents 
matehal as a modeling tool. Discrete and con-
tinuous random variables, common distribu-
tions, integral transforms; multivariate 
distributions and geometric interpretation; pa-
rameter estimation, confidence intervals and 
sampling distributions; random processes, 
Markov property, autocorrelation and spectral 
density. Emphasizes analysis and solution of 
real mechanical engineering problems 
N. J. Hogan 

2.05 Kinematics and Dynamics of 
Mechanisms and Manipulators (A) 

Prereq.; 2.03J 
G (1) 
3-0-9 

Analyzes kinematic and dynamic characteris-
tics of planar and spatial mechanisms, includ-
ing machines and robotics manipulators. Use 
of vector, complex variable and 4 by 4 ma-
trices methods for kinematic analysis. Systems 
including flexible and rigid elements and active 
control systems. A brief introduction to kine-
matic synthesis methods and use of digital 
simulations for dynamics. Applications from 
industrial machine systems and robotic 
manipulators. 
S. Dubowsky 

2.06J Mechanical Vibration 

(Same subject as 13.60J) 
Prereq.: 2.03J or 13.003J 
U (1) 
3-0-9 

See description under subject 13.80J. 
R. H. Lyon, J. K. Vandiver 

2.060J Principles of Acoustics (A) 

(Same subject as 13.81J, 16.081J) 
Prereq.: 2.03J or 16.004, 18.075 
G (1)  
3-0-9 

Combined with subject 2.063, forms a two-
term sequence in acoustics at advanced level: 
subjects may be taken in any order. Empha-
sizes acoustics of fluids: derivation of basic 
equations, radiation of sound, diffraction and 
scatterings. Acoustic, thermal, and vorticity 
fluctuations as first order perturbation of equa-
tions of fluid dynamics; energy density and in-
tensity. Multipole expansions of source fields, 
spherical harmonics, radiation impedance arid 
directivity Scattering and diffraction of sound 
by obstacles. Natural modes excitation and 
reverberation of sound in rooms. 
R. H. Lyon, P Leehey. S. E. Widnall 

2.061 Random Vibration (A) 

Prereq.; 2 03J, 18.075 
G (2)  
3-0-9 

Description of stochastic processes. Impulse 
response and frequency response of linear 
time-invariant dynamic systems. Correlations 
and spectra of stationary response. Crossing 
rates, peaks, and envelopes. Failure under 
random loading. Poisson pulse processes. 
Measurement, identification, and response 
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problems. Coherence. Space-time correlations 
and cross-spectra. Digital data processing. 
Cepstrum analysis. Applications to vehicles 
and structures subjected to wide-band random 
excitation. 
S. H. Crandall 

2.062 Wave Propagation (A) 

Prereq.. 2.03J, 18.075 
G (1)  
3-0-9 

Wave concepts in applied mechanics with ex-
amples chosen from elasticity, acoustics, geo-
physics, hydrodynamics, and related subjects. 
Plane wave theory, dispersion, phase and 
group velocities, wave impedance, energy 
density and intensity. Theory of characteris-
tics. Reflection and refraction, wave guides 
and boundary waves. WKB method, Green's 
law and wave action. Generation, transmis-
sion, and reception of waves. Water-hammer 
waves, Rayleigh waves, waves in periodic 
structures. 
S. H. Crandall, T. R. Akylas 

2.063J Sound and Structural Vibration (A) 

(Same subject as 13.82J) 
Prereq.: 2.03J or 16.004, 13.004, or 18.075 
G (2)  
3-0-9 

Combined with subject 2.060J, forms a two-
term sequence in acoustics at advanced level; 
subjects may be taken in any order. Empha-
sizes interaction of sound in fluids with struc-
tural vibration. Review of dynamics of strings, 
beams, and plates. Normal modes, phase and 
group velocity, decay of vibrational energy. 
Radiation impedance of beams and plates, 
reciprocity, energy equilibrium between sound 
field and structure. Concepts of statistical 
energy analysis (SEA). Sound transmission 
through walls using "classical" and SEA 
procedures. 
R. H. Lyon, P. Leehey 

2.065J Flow Noise (A) 

(Same subject as 13.84J, 16.082J) 
Prereq.: 2.20, 16.02 or 13.021 
G (1) Next offered 1985-86 
3-0-9 

See description under subject 13.84J. 
P. Leehey, S. E. Widnall 

2.071J introduction to Structural Mechanics 

(Same subject as 1110J) 
Prereq.: 2.01 or 2.015 or 13.002 
U (1) 
3-0-9 

See description under sub;ect 13.10J. 
J. H. Williams, Jr., D. Karr 

2.072 Mechanics of Continuous Media (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Principles and practical application of contin-
uum concept for deformation of solid, fluid, or 
multiphase bodies. Kinematics and thermome-
chanical conservation laws through compre-
hensive tensor notation. Stress and strain 
measures and constitutive equations. Solution 
of many basic problems for various materials 

as relevant in metallurgy, materials process-
ing, geomechanics and fluid dynamics, frac-
ture mechanics and structural analysis. 
Analytical and numerical solution methodology 
for differential and integral equations. 
M. P. Cleary 

2.073 Solid Mechanics — Plasticity and 
Inelastic Deformation (A) 

Prereq.: 2.01, 2.31, 2.32 
G (1) Not to be offered 1985-86 
3-0-9 

Focuses on analysis of inelastic deformations 
of solids emphasizing behavior of polycrystal-
line metals. Develops continuum constitutive 
models including consideration of physical 
bases of deformation. Limit analysis of con-
tinua, structures, and polycrystalline aggre-
gates. Variational formulations of governing 
equations including finite element implementa-
tion. See also 13.131 and 16.24. 
D. M. Parks 

2.074 Applications of Mechanics for 
Porous/Geological Materials (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Extension of continuum mechanics to fluid-in-
filtrated porous media: coupled heat/fluid flow 
and solid deformation/frictional yielding/frac-
ture. Constitutive relations, micromodeling, lo-
calization instabilities, and structural analysis. 
Laboratory simulation. Examples from energy 
and materials resources, prospecting and ex-
traction: machine excavation, oil gas drilling/ 
fracturing, solution mining, geothermal; from 
geophysics: wave propagation, earth-fault 
mechanisms, igneous intrusions; and from 
biomechanical load-bearing elements. 
M. P. Cleary 

2.083 Applied Elasticity (A) 

Prereq.: 2.01, 18.075 
G (1) 
3-0-9 

Introduces basic concepts and special meth-
ods in linear elasticity. Reviews fundamentals: 
stress, strain, tensors, etc. Simple problems: 
tension, flexure, thick pressure vessels. Tor-
sion of noncircular cross sections. Energy 
theorems and applications. Planar problems 
with analytic function theory: holes cracks, 
point loads, dislocations. Fundamental three-
dimensional problems; contact problems. In-
troduction to elastic stability. Introduces plate 
theory. 
J. H. Williams, Jr., L. L. Bucciarelli, Jr. 

2.084J Structural Mechanics In Nuclear 
Power Technology (A) 

(Same subject as 1.56J, 3.82J, 13.14J, 
16.261J, 22.314J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

See description under subject 22.314J. 
0 Buyukozturk J E Meyer 

2.092 Methods of Engineering Analysis (A) 

Prereq.: 18.075 
G (1)  
3-0-9 

Study of nature of complex problems in engi-
neering analysis and of means of obtaining 
practical solutions. Survey of formulations of 
mathematical models for complex physical sit-
uations and of computational procedures for 
their solution. Examples chosen from mechan-
ics, hydraulics, heat transfer, elasticity, com-
pressible flow, etc. Numerical methods 
including iteration, variational, finite difference 
and finite element methods. 
K. J. Bathe 

2.093 Computer Methods In Dynamics (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Formulation of finite element methods for 
analysis of dynamic problems in solids, struc-
tures, fluid mechanics, and heat transfer. 
Computer calculation of matrices and numeri-
cal solution of equilibrium equations by mode 
super , sition and direct integration. Effective 
eigensolution techniques for calculation of fre-
quencies and mode shapes. Digital computer 
coding techniques and use of an existing gen-
eral purpose finite element analysis program 
Modeling of problems and interpretation of nu-
merical results. 
K. J. Bathe 

2.094 Theory and Practice of Continuum 
Mechanics (A) 

Prereq.: Permission of Instructor 
G (1) Not to be offered 1985-86 
3-0-9 

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 

System Dynamics and Control 

2.10 Elementary Programming and 
Machine Computation 

Prereq. — 
U (1,2) 
3-2-4 

Introduces students to the use of digital com-
puters in the fields of science and engineering. 
FORTRAN is taught since it is the most widely 
used and available scientific programming lan-
guage. Covers methods of digital computation, 
algorithm formulation, elementary numerical 
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techniques, graphic display, and character 
manipulation. Problems include examples from 
many disciplines. Emphasizes program devel-
opment on a VAX-11 370 computer Assumes 
no prior computing experience 
D Rowell. D. Ottenheimer 

2.101 Computer Models of Physical and 
Engineering Systems 

Prereq.: 18.02, 8.01 
U (2) SD 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
S. Shyam Sunder 

2.14 Control System Principles 

Prereq 2.02 
U (1, 2) 
3-2-7 

Introduces to analysis and synthesis of feed-
back systems. Functional description of linear 
and nonlinear systems. Block diagrams and 
signal flow graphs. State-space representation 
of dynamical systems. Transient response 
using convolution integral and computational 
techniques. Root locus and frequency re-
sponse methods. Performance indices and er-
ror criteria. Controller realization. Examples of 
pneumatic, hydraulic, electronic, and electro-
mechanical control systems 
D. Rowell, P. K. Houpt 

2.141 Modeling and Simulation of 
Dynamic Systems (A) 

Prereq.: 2.151 
G (2) 
3-0-9 

Modeling of complex linear and nonlinear en-
ergetic dynamic engineering systems. Empha-
sizes subdivision into simple multiport 
elements and representation by bond graph 
language. Distributed systems. Field lumping. 
Analytical and graphical reductions. Efficient 
digital simulation using the Department com-
puting facilities. Examples including mecha-
nisms. electromechanical transducers. 
electronic and fluid systems. thermal systems, 
chemical and biochemical processes. 
H. M. Paynter 

2.151 Advanced System Dynamics and 
Control (A) 

Prereq.. 2 02 
G (1,2) 
3-0-9 

Analytical and graphical descriptions of state-
determined dynamic physical systems, time 
and frequency domain representations. system 
characteristics controllability, observability. 
stability; linear and nonlinear system re-
sponses. Modification of system characteris-
tics utilizing control techniques. feedback and 
compensation techniques. optimal control of 
linear systems: Pontryagirts Maximum Princi-
ple Emphasis on application of techniques to 
physical systems 
N J Hogan. D Rowel! 

2.132 Modern Control Theory and 
Applications (A) 

Prereq.: 2.151 or 6.231 or 16.31 
G (2) 
3-0-9 

Applies linear-quadratic-Gaussian (L-O-G) 
method to design multiple input-multiple output 
control systems Response of linear dynamic 
systems to Gaussian Inputs: includes propa-
gation of mean and covariance and frequency 
domain description of stationary processes. 
Classical control methods includes random 
disturbances. Deterministic linear-quadratic 
design including optimal integrators. full and 
reduced order observers, and numerical meth-
ods. Kalman filtering and stochastic optimal 
control. Emphasizes practical application of 
modern control principles to engineering. 
J. K. Hedrick 

2.153 Nonlinear Analysis and Control 
Methods (A) 

Prereq.: 2.151 or 6.231 or 16.31 
G (1) 
3-0-9 

Fundamental properties of nonlinear systems: 
multiple equilibrium points, limit cycles and 
jump resonance Phase plane analysis of sec-
ond order systems. Analyzes system stability 
using Lyapunov methods. Time scaling and 
transformation methods. Frequency domain 
stability criteria. Sinusoidal describing function 
methods for limit cycle and forced response 
prediction. Design of control systems using 
Popov and describing function methods. Ap-
plies statistical linearization methods to predict 
forced response of nonlinear systems to 
random inputs. 
J. K Hedrick 

2.154 Dynamics and Control of Rotating 
Machine Systems (A) 

Prereq Permission of Instructor 
G(l) 
3-0-9 

Unified study of dynamic behavior and control 
of systems of interconnected rotating ma-
chines used for power and propulsion and for 
instrumentation and control Treatment of 
electromachines (AC and DC motors and gen-
erators), turbomachines (pumps, compressors, 
fans, blowers, screws and steam, gas and hy-
draulic turbines) and recipromachines (i.e. en-
gines. p d. pumps), together with their energy 
sources, power modulators, and control equip-
ment. Case studies of a number of particular 
machine systems. 
H. M. Paynter 

2.155 Dynamics and Control of Thermofluid 
Processes and Systems (A) 

Prereq Permission of Instructor 
G (1) 
3-0-9 

Unified study of dynamic behavior and control 
of complex systems of interconnected thermal 
and fluid elements, as typically encountered in 
industrial processes, power and propulsion 
systems. and systems for environmental con-
trol Discussion of representative examples in-
cluding heat pumps. steam generators. power 
plants. and distillation columns Reviews fun- 

damental physical principles emphasizing 
mass, momentum, and energy balances 
Treats system components, as well as com-
plete systems. Case studies of actual plants 
and processes 
H. M. Paynter 

2.157 Computer-Aided Design (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Use of computers to aid design and manufac-
turing functions. Geometry: representation of 
three-dimensional objects. reticular surfaces, 
Coons patches, splines. Interactive graphics 
system components: storage and refresh CRT 
displays, data tablets, and software. Three-
dimensional rotation, translation and perspec-
tive transformations, hidden-line removal. 
Reviews and discusses state-of-the-art CAD 
systems. Emphasizes development and usage 
of systems for computer-aided design. 
FORTRAN proficiency required. 
D. C. Gossard 

2.161 Computer-Controlled 
Experimentation (A) 

Prereq.: 2.14 or 2.151 
G (2)  
3-0-9 

State-of-the-art techniques involving use of 
digital and analog computers to monitor and 
control physical processes. Topics: introduc-
tions to analog and digital hardware at the 
computing module level, programming tech-
niques for digital minicomputers in real-time 
on-line applications and fundamental topics in 
signal conditioning and data reduction. Stu-
dents should be able to program in FORTRAN 
and to set up elementary simulations on an 
analog computer. 
D. Rowell, P. K. Houpt 

2.171 Analysis and Design of Digital 
Control Systems (A) 

Prereq.: 2.151:2.14 
G (1) 
3-3-6 

A comprehensive introduction to control sys-
tem synthesis in which the digital computer 
plays a major role, reinforced with hands-on 
laboratory experience Covers elements of 
real-time computer architecture: input-output 
interfaces and data converters: analysis and 
synthesis of sampled-data control systems us-
ing classical and modern (state-space) meth-
ods; analysis of trade-offs in control algorithms 
for computation speed and quantization ef-
fects. Laboratory projects emphasize practical 
digital servo interfacing and implementation 
problems with timing, noise, nonlinear devices. 
P K. Houpt 
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2.18J Human Factors In Design 

(Same subject as 9.39J, 22.088J) 
Prereq.: Permission of Instructor 
U (2) 
3-1-8 

Analyzes human and computer roles, interfac-
ing and reliability in nuclear and chemical 
plants, air traffic control, industrial robots, of-
fice automation, and other systems. Introduces 
methods for measurement of and statistical in-
ference about human behavior in such interac-
tions. Reviews human sensory and motor 
performance characteristics and the derivation 
of human engineering design criteria for dis-
plays and controls. Readings from the human 
factors engineering literature. Case studies 
and design projects. 
T. B. Sheridan, D. D. Lanning, A. Hein 

2.181J Models of Man-Machine Systems (A) 

(Same subject as 16.355J) 
Prereq.: 18,03 
G (1) 
3-1-8 

Introduces mathematical models of human 
performance and man-machine interaction. 
Psychophysical methods. Theory and models 
of manual control, supervisory control, infor-
mation transmission, signal detection. Baye-
sian decision-making. Multi-attribute utility, 
fuzzy set and other judgement scaling tech-
niques. Application to process control, aircraft 
and robotic systems. Readings from the litera-
ture. Laboratory demonstrations and case 
studies. Text: Sheridan and Ferrell. Man-
Machine Systems. Permission of instructor 
required. 
T. B. Sheridan. S. R. Bussolari 

2.192 Engineering Systems Analysis (A) 

Prereq. Permission of Instructor 
0(1) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. de Neulyille, J. P. Clark 

Fluid Mechanics and Combustion 

2.20 Fluid Mechanics 

Prereq.: 18.02, 18.03 
U (1, 2) SD 
4-0-8 

Introduces incompressible flows. Hydrostatics. 
Mass conservation equation. Differential equa-
tion of motion for inviscid flows. Bernoulli's 
equation. Linear and angular momentum theo-
rems and applications to engineering prob-
lems. Vorticity and potential flows Equations 
governing viscous fluid flow, and some special 
solutions. Dimensional analysis and modeling, 
with application to flow problems. Flows with 
head losses and gains in ducts and pipes. 
Boundary layers and separation. Drag and lift. 
A. A. Sonin 

2.21 Fluid Mechanics of Power and 
Propulsion 
(Revised Content) 

Prereq.: 2.20, 2.40 
U (2) 
3-0-9 

The functioning and design of fluid systems 
used for energy conversion and propulsion. 
with emphasis on showing how fundamentals 
of fluid mechanics may be applied. Analysis of 
incompressible flow in turbomachines such as 
pumps and fans; performance characteristics 
and scaling rules. Introduction to compressible 
flow theory. Performance of airfoil cascades. 
Thermo-fluid dynamics of compressible-flow 
machines, such as gas and steam turbines. 
Thrust and propulsion efficiency of propellers, 
turbofans and turbojets, windmills. 
M. A. El-Masri 

2.25 Advanced Fluid Mechanics (A) 

Prereq.: 2.20, 18.075 
0)1) 
3-0-9 

Surveys principal concepts and methods of 
fluid dynamics. Statics. Fluid kinematics. Con-
tinuity, momentum, and energy relations for 
continuous fluids. Vorticity dynamics. Circula-
tion. Kelvin's and Helmholtz' theorems. Dy-
namical similarity in fluid flows. Navier-Stokes 
equations for viscous fluids and applications. 
Lubrication theory. Boundary layer theory, in-
cluding separation and other examples of 
shear flow phenomena. Introduction to turbu-
lence. Drag. Lift. 
A. H. Shapiro. A. A. Sonin 

2.271 Compressible Fluid Mechanics (A) 

Prereq.: 2 20, 2.40 
G (2) 
3-0-9 

Fundamental survey of compressibility effects 
in transient and steady flows. Examples from 
engineering practice. Steady one-dimensional 
flows with area change, shock waves, friction, 
and energy exchange. Unsteady one-dimen-
sional flows: wave phenomena, method of 
characteristics, shocks and rarefactions. 
Steady, two dimensional subsonic and supet-
sonic flows: method of characteristics, stand-
ing shock waves. Numerical methods for 
compressible flows 
A. H. Shapiro. T. V. Toong 

2.272 Physicochemical Hydrodynamics (A) 
(Revised Content) 

------ 
Preroq.: 2.25 
G (1) 
3-0-9 

Fundamentals of physical-chemical interac-
tions with fluid flow including aspects of bio-
molecular hydrodynamics. Transport of mass, 
heat, and charge in laminar flow; some effects 
of turbulence. Particle-liquid flows with and 
without charge effects. Macromolecules as hy-
drodynamic particles with application to sepa-
ration processes. Hydrodynamic aspects of 
phase change and chemical reactions in flows. 
Polymeric liquids and non-Newtonian flows. 
R. F. Probstein 

2.273 Turbulent Flow and Transport (A) 

Prereq.: 2.25 or 2.272 
G (2) 
3-0-9 

Turbulent flows, with emphasis on engineering 
methods. Governing equations for momentum, 
energy and species transfer. Turbulence: its 
production, dissipation, and scaling laws. Av-
eraged (Reynolds) equations for momentum, 
energy, and species transfer. Simple closure 
approaches for free and bounded turbulent 
shear flows: jets, pipe and channel flows. 
boundary layers, plumes, dispersion problems, 
etc., including heat and species transport as 
well as flow fields. Introduction to more com-
plex closure schemes and statistical methods 
in turbulence. 
A. A Sonin 

2.274 Computational Fluid Dynamics (A) 

Prereq 2.25 
G (1) 
3-0-9 

Techniques for the numerical simulation of vis-
cous incompressible flows. Spatial discretiza-
tion: finite-difference, finite-element, spectral 
methods. Time-stepping. Accuracy, stability, 
and generality considerations. Numerical diffu-
sion. dispersion. Vorticity-streamfunction and 
primitive-variable formulations. Examples from 
internal and external flows, heat transfer. Fa-
miliarity with elementary numerical analysis 
helpful Computer assignments requiring 
knowledge of FORTRAN. 
A. T. Patera 

2.275 Turbomachinery Design (A) 

Prereq.: 2.20 or 2.25; 2.40 or 2.41J 
G (1) Next offered 1985-86 
3-0-9 

Momentum transfer in turbomachines. Axial 
compressors and turbines: design considera-
tions, cascade aerodynamics including effects 
of viscosity and compressibility, three-
dimensional flow, performance limitations; ra-
dial machines: hydraulic pumps and turbines; 
cavitation. 
D. G. Wilson 

2.277 Biomedical Fluid Mechanics (A) 

Prereq 2.20 
G (2) Next offered 1985-86 
3-0-9 

Engineering approach to the function of circu-
latory and respiratory systems and to other 
problems in physiology involving fluid dynam-
ics Reviews relevant anatomy and physiology 
emphasizing quantitative considerations. Pre-
sents and discusses mathematical or engi-
neering models in relation to physiological 
phenomena they are intended to simulate. 
Directed to graduate students in Engineering 
and Science, but open to medical students 
and undergraduates with the permission of 
the instructor. Alternate years. 
R. D. Kamm 
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2.281 Reacting Gas Dynamics (A) 

Prereq.: 2.20 or 16.02 
G (1) Not to be offered 1985-86 
3-0-9 

Treats problems in non-equilibrium gas dy-
namics involving simultaneous occurrence of 
chemical reaction and transport of mass, mo-
mentum, and energy. Applied chemical kinet-
ics. Conservation equations considering 
chemical reaction and multispecies diffusion. 
Relaxation phenomena. Method of character-
istics for non-equilibrium flows. Acoustic 
waves, shocks, flames, detonations; their 
propagation and structure. High-temperature 
gas flow in jets, nozzlec, I ypersonic boundary 
layers. Chemical effects on turbulence. Engi-
neering applications. Alternate years. 
T. V. Toong 

2.282 Combustion (A) 

Prereq: 2.20 or 16.02 
G (1) N6xt offered 1985-86 
3-0-9 

Comprehensive treatment of combustion prin-
ciples and their applications. Topics empha-
sized vary from year to year. Fire research. 
Engine combustion. Combustion instability, lin-
ear and nonlinear mechanisms. interactions of 
acoustic waves with nonuniform and fluctuat-
ing reacting flows. Laminar and turbulent 
flames. Exothermic hypersonic flows. Super-
sonic combustion. Reacting boundary layers 
with ablation. Alternate years. 
T. Y. Toong 

Materials 

(See also listing under Polymers and 
Fibers) 

2.301 Advanced Mechanical Behavior of 
Materials (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Dependence of stress on strain, time, temper-
ature, and material, including introduction to its 
physical basis: elasticity, viscosity, rubber 
elasticity, plasticity, creep. Viscoelastic shift 
factor and superposition. Elastic and plastic 
fracture mechanics. Statistical effects in brittle 
fracture. Fatigue crack initiation and growth. 
Hardness, friction, wear. High-strength ma-
terials and composites. Requires background 
in materials or mechanics. Students with 
2.31-.32 should take 2.333J. Text: F. A. 
McClintock, A. S. Argon, Mechanical Behavior 
of Materials. 
F. A. McClintock 

2.31 Mechanical Behavior of Materials I 

Prereq.. 2.01 
U (1)  
3-1-5 

Introduces mechanical behavior of engineering 
materials emphasizing a combined materials 
science and continuum mechanics approach. 
Major topics: elasticity, rate-independent plas-
ticity, linear elastic fracture mechanics, and fa-
tigue failure. Laboratory experiments involving 
a variety of materials, testing methods, and 
analyses, and a special project. Requires 
competency in 2.01. Recommended that it be 
taken in term following 2.01. 
L. Anand 

2.32 Mechanical Behavior of Materials II 

Prereq.: 2.31, 2.86 
U (2)  
3-1-5 

Combined materials science and continuum 
mechanics treatment of rate-dependent defor-
mation and failure. Major topics: reinforced 
polymeric materials: strengthening mecha-
nisms in crystalline materials; phase micro-
structure of materials and methods for their 
control; mechanisms and mechanics of vis-
coelasticity, creep and creep fracture: mate-
rials selection. Project !aboratory provides 
opportunity for independent research into me-
chanical behavior of materials. Competency 
required in 2.31 and taken in term following. 
L. Anand 

2.332J Physics of Deformation and 
Fracture of Solids 1(A) 

(Same subject as 3.25J) 
Prereq.: 2.01, 2.30 or 2.31, 2.32 
G (1) Next offered 1985-86 
3-0-9 

See description under subject 3.25J. 
A. S. Argon 

2.333J Physics of Deformation and 
Fracture of Solids 11(A) 

(Same subject as 3.26J) 
Prereq.: 2.01, 2.30 or 2.31, 2.32 
G (1) Not to be offered 1985-86 
3-0-9 

See description unc;er subject 3.26J. 
A. S. Argon 

2.34J The Mechanics of Fracture 

(Same subject as 3.41J) 
Prereq.: 2.31, 2.32 
G (2)  
3-0-9 

The understanding and prevention of fracture 
of engineering materials requires an integra-
tion of basic concepts in materials science and 
solid mechanics. Focuses on connecting mi-
crostructurel fracture processes with appropri-
ate macroscopic (continuum) models. Topics: 
linear elastic and elastic-plastic fracture, fa-
tigue and fatigue crack growth, creep rupture 
and creep crack growth. 
D M. Parks, R. M. N. Pelloux 

Thermodynamics and 
Statistical Mechanics 

2.40 Thermodynamics 

Prereq.. 802, 18.03 
U (1,2) SD 
4-0-8 

Classical thermodynamics emphasizing rela-
tion of abstract concepts to physical situations. 
Work and energy for pure conservative and 
pure dissipative systems. Heat, temperature, 
first law of thermodynamics. Pure thermal sys-
tems. Equilibrium and reversibility. Thermo-
dynamically coupled systems, second law of 
thermodynamics, thermodynamic temperature, 
entropy. Bulk flow and open systems. The 
pure substance, solid, liquid, and gaseous 
phases. Applications to engineering systems. 
J. L. Smith, Jr„ J. B. Heywood 

2.41J Thermodynamics of Power Systems 

(Same subject as 13.25J) 
Prereq.: 2.40 
U (2) 
3-0-9 

Application of thermodynamics to power-
generating systems. Thermodynamics of com-
bustion and mixtures of gases. Analysis of 
Carnot, Rankine, Brayton, Otto, and Diesel 
cycles. Availability. Performance of modern 
steam plants, gas turbines, internal combus-
tion engines, refrigeration plants, marine 
power plants. Economic and pollutioil aspects. 
New power generation concepts, such as fuel 
cells, MHD, vapor engines, solar, wind, tidal. 
J. B. Heywood, J. L. Smith, Jr., 
A. D Carmichael 

2.451J General Thermodynamics 1(A) 

(Same subject as 22.571J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-9 

General foundations of thermodynamics valid 
for small and large systems, and equilibrium 
and nonequilibrium states. Definitions of state, 
property, work, energy, stable equilibrium, 
available energy, entropy, thermodynamic 
potential, and interactions other than work 
(nonwork. heat, mass transfer). Applications to 
properties of materials, bulk flow, energy con-
version, chemical equilibrium, combustion, and 
industrial manufacturing. 
E. P. Gyftopoulos, G. P. Beretta 

2.452J Quantum Thermodynamics (A) 

(Same subject as 22.572J) 
Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Non-statistical unified quantum theory of me-
chanics and thermodynamics for all systems, 
including a single particle, and all states, in-
cluding nonequilibrium. Equation of motion for 
reversible and irreversible processes. Self-
contained review of necessary background. 
Stability of equilibrium states. Applications to 
fermions, bosons, black-body radiation, elec-
trons in metals, and crystals. Nonequilibrium 
states. Applications to rate processes, and 
relaxation phenomena. 
E. P. Gyftopoulos, G. P. Beretta 
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Heat and Mass Transfer 

2.51 Heat and Mass Transfer 

Prereq.: 2.20, 2.40 
U (1, 2) 
3-0-9 

Heat conduction in solids; steady and transient 
states; finned surfaces. Heat and momentum 
transfer associated with laminar and turbulent 
flow of fluids in forced and free convection; 
fully developed flows and boundary layer de-
velopment in ducts over flat plates and blunt 
bodies, through tube bundles and packed 
beds. Condensation. Boiling. Heat exchanger 
design, heat transfer in nuclear reactors. Ra-
diative heat transfer. Mass transfer in station-
ary systems; mass transfer associated with 
laminar and turbulent flows. 
B. B. Mikid, H. M. Paynter 

2.54 Heat Transfer 

Prereq.: — 
G (2) 
3-0-3 

Fundamentals of conduction, radiation of heat, 
and effects of convection, with applications to 
problems arising in practice. (Primarily for se-
lected officers of US Navy and Coast Guard.) 
W. M Rohsenow 

2.55 Advanced Heat Transfer (A) 

Prereq.: 2.20, 2.40, 18.075 
G (1, S) 
3-0-9 

Reviews analogies among heat, mass, and 
momentum transfer. Free and forced convec-
tion from theoretical and experimental view-
point for laminar and turbulent flows in ducts 
and over flat plates and blunt bodies. Heat 
transfer coefficients at high velocities. Heat 
transfer-friction relationship in heat exchan-
gers. Film and dropwise condensation. Boiling 
with forced and natural convection. Radiative 
heat transfer; heat transfer between surfaces, 
in absorbing media. 
W. M. Rohsenow 

2.56 Conduction Heat Transfer (A) 

Prereq.. 2.40, 18,075 
G (2) 
3-0-9 

Steady and transient-state heat conduction 
and mass diffusion for various boundary con-
ditions. Solution of differential equations in 
rectangular, cylindrical, and spherical coordi-
nate systems. Approximate methods: finite 
difference technique, analogies, fixed and 
floating random walk. Moving boundaries: 
problems in freezing and melting. Thermal 
stress resulting from nonuniform temperature 
distribution, Thermal contact resistance. 
B. B. Mildc 

2.57J Two-Phase Flow and Bolling Heat 
Transfer (A) 

(Same subject as 22.36J) 
Prereq.: 2.20 or 2.25 or 10.52: 2.51 or 
2.55 or 10.50; or 22.312 
G (2) 
3-0-9 

See description under subject 22.36J. 
W. M. Rohsenow, P. Griffith, M. S. Kazimi 

2.58J Radiative Transfer (A) 

(Same subject as 10.74J) 
Prereq.: 2.51 or 10.302 
G (1) 
3-0-9 

See description under subject 10.74J. 
L. R. Glicksman, A. F. Sarofim 

Power Systems 

2.601J Thermal Power Systems (A) 

(Same subject as 13.26J) 
Prereq.: 2.20; 2.40 or 2.402, 2.51 
G (2) 
3-0-9 

Design of thermal power system components 
and system optimization. Reviews thermo-
dynamics, gas dynamics, and heat transfer. 
Design of axial and centrifugal compressors 
and pumps, axial and radial inflow turbines, 
heat exchangers, evaporators, boilers and 
condensers. Takes problems and examples 
from the fields of space, electrical utility and 
marine power systems. Assumes knowledge 
of elementary heat transfer and simple thermal 
power cycles. 
W. M. Rohsenow, A. D. Carmichael 

2.615 Internal Combustion 
Engines (A) 

Prereq.: 2.20, 2.40 
G (2) 
3-0-9 

Analytical approach to the engineering prob-
lems and performance analysis of internal 
combustion engines. Study of fluid flow, ther-
modynamics, combustion, friction, heat 
transfer and other factors affecting power, effi-
ciency, and emissions. Design and operating 
characteristics of different types of engines: 
spark-ignition, stratified charge, diesel, and 
mixed cycle engines. Engine laboratory proj-
ect. For graduate and selected undergraduate 
students. 
J. B. Heywood 

2.621 Gas-Turbine Design (A) 

Prereq.: 2.20: 2.40 or 2.41J or 2.51 
G (1) Not to be offered 1985-86 
3-0-9 

Applies engineering science to design and de-
velopment of gas turbines. Thermodynamics 
and fluid mechanics of flow phenomena in tur-
bines and compressors. Design of turbines, 
compressors, heat exchangers and combus-
tion chambers. Operating characteristic; 
gas-turbine power plants in various appli.:a-
tions Alternate years, 
• G Wilson 

2.63 Energy Production from Renewable 
Resources (A) 

Prereq.: 2.20, 2.51 
G (2) 
3-0-9 

Basic elements of energy production from 
wind, solar light, ocean waves, tides and ther-
mal gradients, geothermal gradients, and bio-
mass. Significant physical properties of solar 
radiation, the atmosphere and the ocean 
which affect design and operation of energy-
gathering machines and systems. System dy-
namics of production, storage, and demand. 
Elements of component design, including eco-
nomic factors. 
J. A. Fay 

2.649 Low Temperature Refrigeration (A) 

Prereq.: 2.40 
G (1) Next offered 1985-86 
3-3-6 

Thermodynamic processes for producing low-
temperature refrigeration. Problems of heat 
exchangers, insulation and rectification. Appli-
cations of low-level refrigeration to liquefaction 
of helium and to application of superconduc-
tors. Laboratory projects on related topics 
according to individual interests. 
J. L. Smith, Jr. 

2.65J Fluidization (A) 

(Same subject as 10.651J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

See description under subject 10.651J. 
L. R. Glicksman, A. F. Sarofim 

Experimental Engineering 

2.671 Measurement and Instrumentation 

Prereq.: 2.02 
U (1,2) LAB 
2-3-4 

Experimental techniques for observation and 
measurement of fundamental system variables 
such as: force, pressure, temperature, flow, 
and acceleration. Emphasizes electrical mea-
surement, associated instrumentation, and un-
derstanding of statistical and dynamic 
implications. Typical laboratory experiments 
involve: oscilloscopes, strain gages, accelero-
meters, thermocouples, digital recorders, etc. 
Background for lab projects is developed in 
lectures. Six units may be applied to the Gen-
eral Institute Laboratory Requirement. 
R. H. Lyon 
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2.672 Project Laboratory 

Prereq.: 2.20, 2.40, 2.671 
U (1,2) LAB 
1-3-2 

Engineering laboratory subject for mechanical 
engineering juniors. Major emphasis on inter-
play between analytical and experimental 
methods in solution of research and develop-
inent problems. Communication (written and 
oral) of results is also a strong component of 
the course. Groups of three students work 
together on three problems during the term. 
W. C. Unkel 

2.68 Theory and Application of Modern 
Diagnostics 
(New) 

Prereq Permission of Instructor 
G (2) 
3-2-4 

Introduction to modern techniques for deter-
mining the mechanical, thermal, and chemical 
properties of engineering systems. Principles 
of operation and applications of instruments 
such as interferometers, spectrometers, in-
frared detectors, lasers, chromatographs. nu-
clear and electron spin detectors, electron and 
ion microscopes. Theory includes optics, 
quantum physics, and molecular theory. Com-
puter-based measurement and control intro-
duced. Laboratory project using instruments 
selected by students. Graduate students only. 
W. C. Unkel, J. C. Keck 

Design 

2.70 Introduction to Design 

Prereq — 
U (1) 
2-3-4 

Introduces design process in engineering, 
stressing creative approach. Problem definition 
and concept generation, visual thinking and 
graphical communication, design analysis and 
optimization. Familiarization with standard ma-
chine elements, design specifications, produc-
tion techniques, and economic considerations. 
Instruction via case, project, and independent 
resource methods to simulate professional 
engineering practice 
W. C. Flowers 

2.701 Drafting for Engineers 
Revised Unit 

Prereq.. — 
U (1,2) 
2-2-2 

Lectures and laboratory sessions on bai,ics of 
drafting as used to delineate engineering de-
sign information and data. Introduces descrip-
tive geometry, orthographic projection, 
sectional and auxiliary views, techniques of di-
mensioning and tolerancing, and computer-
aided drafting. Use of drafting tools explained 
and practiced in addition to orthographic and 
pictorial sketching techniques. 
W. C. Flowers, J. B. Grinnell, Jr.  

2.72 Elements of Mechanical Design 

Prereq.: 2.04 , 2.70 
U (1) 
3-3-6 

Examination and practice in the application of 
many mechanical design elements, including 
control components. Typically tvvo or more in-
dividual design projects selected to employ a 
variety of machine elements, demanding inte-
gration into a functional and practical device. 
Top;cs: typical machine elements, power 
transmission elements, motors and prime 
movers control elements, material selection, 
and assembly techniques. Taken prior to 2.73, 
this subject enhances the design experience 
in the latter. 
C. R. Peterson 

2.73 Design Projects 

Prereq.: 2.03J, 2.20, 2.30 or 2.31, 2.40, 2,70 
U (2) 
2-3-4 

Practice in engineering design through proj-
ects specifically chosen to integrate significant 
portions of material covered in prerequisites. 
Typically, one group project and two individual 
projects. Emphasizes pursuing creative solu-
tions to current, real, engineering design prob-
lems. Guest lecturers invited to provide 
problem backgrounds and insights. Other lec-
turers address the breadth of topics involved 
in engineering design from analytical tech-
niques to human-machine interactions, eco-
nomics, and patent laws. 
C. R. Peterson 

2.731 Advanced Engineering Design (A) 

Prereq.: 2.73 
G (1) 
3-3-6 

Two sections. 1) Involves advanced topics in 
engineering design: optimization, kinematics 
and mechanics, human factors engineering, 
and idea generation and creative problem 
solving. 2) As ongoing case studies of the de-
sign process, students design, build, and test 
pieces of mechanical hardware for industrial 
clients. Requires two semesters for design, 
assembly, and "debugging-  of the mechanical 
devices. During the fall, defines problems, cre-
ates and evaluates solutions, and generates a 
detailed design. Graduate status or permission 
of instructor. 
W. P. Seering 

2.732 Advanced Design Projects (A) 

Prereq.: 2.731 
G (2) 
3-0-6 

Continuation of 2.731. Includes discussions of 
such topics as applications ot microproces-
sors, product liability and safety, entrepreneur-
ship, marketing of a product, patent 
applications, and methods of redesign. From 
parts built for them by participating industrial 
clients, students assemble and -debug-  de-
vices which they designed during term 1 in 
2.731 By the end of term devices are brought 
to specification and presented to the respec-
tive sponsors. Permission of instructor 
required. 
W P. Seering  

2.733J Engineering Design In Social 
Context 

(Same subject as STS 430J) 
Prereq -- 
LI (2) 
3-0-6 

See description under subject STS 430J. 
L. L. Bucciarelli 

2.741 Fundamentals of Mining 
Technology (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Essential features of mining operations, begin-
ning with the nature and origins of orebodies, 
properties of materials, and a study of the ge-
ometry of mining in general. Safety and envi-
ronmental considerations, including regulations 
for gassy mines. Study of force and energy 
requirements of basic excavation and frag-
mentation elements. Application of basic infor-
mation to design and'or evaluation of 
innovative mining concepts. Study of potential 
for interplay between mining geometry and 
equipment design in development of new 
methods. Alternate years. 
C. R. Peterson 

2.742J introduction to Mining and Mineral 
Technology 

(Same subject as 1.384J, 3.095J, 12.043J) 
Prereq.. — 
U (1) 
3-0-6 

See description under subject 3.095J. 
C. R. Peterson, H. H. Einstein, R. G. Burns, 
J. F. Elliott 

Biomedical Engineering 

(See also 2.277, 2.900J and 2.907) 

2.75 Physiology and Biomechanics of 
Human Movement (A) 

Prereq Permission of Instructor 
G (1) Not to be offered 1985-86 
3-3-6 

Synergistic study of anatomy-physiology and 
biomechanics of human movement. Human 
sensory, nervous, muscular, and skeletal sys-
tems and their integration as they relate to 
posture, gait, and manipulation. Biomechanics 
of muscle, bone, and skeletal joints. Human 
performance measurement and sports biome-
chanics. Focus on normal human system 
leads to pathological conditions and to techno-
logical responses, i.e., amputation prosthesis, 
arthroidial joint deterioration and replacement. 
R. W. Mann 
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2.76J Ultrasound: Physics, Biophysics, and 
Technology (A) 

(Same subject as 6.562J, HST 530J) 
Prereq.: Permission of Instructor 
G (1) Not to be offered 1985-86 
4-1-7 

Physics and technology of generation and de-
tection of ultrasound. Transducers and arrays. 
Propagation and fields. Diagnostic, therapeu-
tic, and uocessing applications in medicine 
and industry. State of the art of imaging and 
Doppler systems. Biophysics, biological ef-
fects, linear and nonlinear phenomena. Haz-
ards and safety levels. 
P. P. Lele, F. R. Morgenthaler 

2.781J Principles of Medical imaging (A) 

(Same subject as 22.56J, HST 561J) 
Prereq.: Permission of Instructor 
G (2)  
4-0-8 

See description under subject 22.56J. 
P. P. Lele, G. L. Brownell, Staff 

2.762J Laser, Microwaves, Ultraviolet, 
Magnetic Fields, and Ultrasound in 
Biomedical Sciences (A) 

(Same subject as HST 531J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
4-1-7 

Fundamental physics and biophysics, biologi-
cal effects and mechanisms, hazards and 
safety levels of Laser, Microwaves, Magnetic 
fields. Ultrasound and Ultraviolet Special em-
phasis on current techniques and applications 
in medicine and biomedical research. 
P. P. Lele, Staff 

2.77 Research In Biological Effects and 
Applications of Ultrasound and Other 
Non-Ionizing Radiations (A) 

Prereq.: 2 76J 
G (1, 2) 
Arr.  

Opportunity for graduate students kind ad-
vanced undergraduates desiring to pursue 
substantial theoretical or practical projects of 
their own choice or to conduct critical analysis 
of literature in this area. Details arranged on 
an individual basis. 
P. P. Lele 

2.78 Seminar on Rehabilitation Engineering 
Research and Practice 

Proreq.: Permission of Instructor 
G (1, 2) 
2-0-4 

Seminar providing a contemporary overview of 
research, professional roles, and conceptual 
framework in application of engineering to re-
habilitation medicine arid underlying patho-
physiology. A critical review paper and 
presentation related to a seminar topic re-
quired. Lecturers include authorities from the 
Boston area, including MIT and Harvard Medi-
cal School faculty; members of the interna-
tional research community: students 
conducting research and participants in the 
seminar series. Open to undergraduates with 
permission of instructor. 
M. J. Rosen, R. W. Mann  

2.781J Biomedical Instrumentation 
Electronics 
(New) 

(Same subject as 16.608J. HST 570J) 
Prereq.: Permission of Instructor 
G (S) 
6-6-6 

See description under subject HST 570J. 
D Rowell, R. V. Kenyon, S. K. Burns 

2.791J Quantitative Physiology: Cells and 
Tissues 

(Same subject as 6.021J, HST 541J) 
Prereq.: 2.02 or 6.002 or 6.071; 8.02; 18.03 
U (1) 
4-2-6 

See description under subject 6.021J. 
I. V. Yannas, T. F. Weiss 

2.792J Quantitative Physiology: Organ 
Transport Systems 

(Same subject as 6.022J, HST 542J) 
Prereq.: 2.791J; 2.20 or 6.013 
U (1) 
3-2-7 

See description under subject 6.022J. 
B. B. Mikie, R. D. Kamm. R G. Mark 

2.793J Quantitative Physiology: Sensory 
and Motor Systems 

(Same subject as 6.023J, 16.351J, HST 543J) 
Prereq.: 2.02 or 6.003 or 16.30 
U (2) 
3-2-7 

See description under subject 6.023J. 
R. W. Mann, L. S. Frishkopf, L. R. Young 

Manufacturing 

(See also 2.922) 

2.800 Tribology (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Geometric, chemical, and physical characteri-
zation of surfaces Various theories of friction 
and wear of metals, polymers, and ceramics. 
Brief survey of hydrodynamic. elastohydrody-
namic, and boundary lubrication. Bounrlary 
and solid film lubrication. Rolling correct prob-
lems. Tribological problems in metal process-
ing. Monitoring and diagnosis of friction and 
wear. Case studies. 
E. Rabinowicz, N. P. Suh 

2.810 Metals Processing (A) 

Prereq Permission of Instructor 
G (11 
3-0-9 

Fundamentals of metal cutting. metal forming 
and non-traditional manufacturing processes 
Reliability and accuracy of manufacturing pro-
cesses and machine tools. Manufacturing eco-
nomics, computer aids for manufacturing 
analysis and optimization. 
N. H Cook, B. M. Kamer  

2.820J Polymer Processing (A) 

(Same subject as 10.57J) 
Prereq.: 10.301 or 2.20 
G (2) 
3-0-9 

See description under subject 10.57J. 
L. Erwin, T. G. Gutowski, R. C. Armstrong 

2.822 Processing of Polymeric 
Composites (A) 
(New) 

Prereq 2.01, 2.20 
G (1)  
3-0-9 

Scientific and engineering aspects of manu-
facturing with polymeric composite materials. 
Effects of processing on mechanical perfor-
mance, interfaces, rheological behavior of pol-
ymers and reactive systems. Modeling of 
processing steps including forming, flow and 
mold filling, fiber orientation and breakage, 
consolidation, cure, solidification, and bonding. 
Discussion and models taken from major pro-
cessing technologies. Topics in automation 
and new and innovative processes. 
T. Gutowski 

2.830 Control for Manufacturing 
Automation (A) 

Prereq 2.14 
G (2)  
3-0-9 

Provides background for applying computer-
based control system techniques to batch 
manufacturing processes. Follows a brief 
review of classical control concepts and servo-
systems with an in-depth study of the model-
ing and control problems associated with 
several manufacturing processes. These in-
clude metal cutting, metal forming, and weld-
ing processes, as well as the control problem 
associated with robots in a manufacturing 
context. 
D. E. Hardt 

2.835 Design and Analysis of Robotic 
Manipulators (A) 

Prereq.: 2.05, 2.151 
G (2) 
3-0-9 

Modeling and characterization: brief review of 
kinematics, statics, and dynamics of mechani-
cal linkages; design and analysis of mechani-
cal structure, actuators transmissions, and 
sensors. Control system design; trajectory 
control, force conixl, adaptive and optimal 
control. Planning, progr amming. and applica-
tions: teaching, language, simulators, CAD. 
CAM links. Emphasizes applications in manu-
facturing processes. 
H. Asada, S. Dubowsky, N. J. Hooan 
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2.842 Managing Systems of People and 
Machines for Quality and Productivity (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Applies statistical and managerial principles to 
processes involving systems of people and 
machines. Relation between quality of process 
and system productivity. Practical problems of 
applications taken from industrial experience. 
M. Tribus 

2.850 Theory and Practice of Machine 
Tools (A) 
(New) 

Prereq. Permission of Instructor 
G (1) 
3-0-9 

Machine tool types and basic building princi-
ples. Machine tools for forming, cutting, and 
non-conventional machining. Theory and com-
putational methods for machine tool elements. 
Frames, slides, spindle-bearing systems, 
main-drives, gears, and clutches. Machine tool 
automation. Numerical control and positioning 
systems. Adaptive control and Flexible Manu-
facturing Systems (FMS). Machine tool quality. 
Static, dynamic, and thermal behavior. Future 
concepts in the machine tool technology. 
G. Chryssolouris 

2.88 Manufacturing Processes and 
Systems 

Prereq.: — 
U (1,2) LAB 
3-3-3 

Introduction to modern manufacturing tech-
niques for metals, polymers, ceramics, and 
composite materials. Examples of the applica-
tion of computer automation, engineering me-
chanics, thermodynamics, and fluid mechanics 
to the design and control of manufacturing 
systems. Laboratories supplement lectures in 
computei applications, metal and polymer pro-
cessing. Six units may be applied to the Gen-
eral Institute Laboratory Requirement. 
B. M. Kramer 

2.900 Biomedical Materials 

Prereq.: 2.901J or 3.091 or 7.01 
U (2) 
2-0-4 

Science and engineering of materials used in 
medical applications: orthopedic implants, arti-
ficial joints, blood vessel replacements, artifi-
cial organs. Structure and properties of 
polymers, ceramics, and metals on interaction 
with the human body. Histological analysis of 
connective tissue on materials science and 
engineering. Fracture, structure, healing of 
normal and abnormal bone Implantation prob-
lems: inflammation, thrombogenesis, rejection, 
resorption, corrosion 
/. V. Vannes 

Polymers and Fibers 

2.901J Introduction to Polymer Science 
and Engineering 

(Same subject as 3.061J) 
Prereq.: 3.091 or 5.41 
U (2) SD 
3-0-9 

See description under subject 3.061J. 
I. V. Yannas, D. R. Uhlmann 

2.907 Science and Engineering of 
Biological Membranes and Structural 
Tissue (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Covers biophysical design and function of the 
cellular membrane and of skin considered as 
a membrane. First part: introduces basic mo-
lecular components of the cellular membrane, 
models of membrane structure and experi-
mental models of membrane proteins. Second 
part: molecular biology of components of skin 
(collagen, elastin. mucopolysaccharides, pro-
tein polysaccharides), interaction of fibrous 
components with the protein polysaccharide 
matrix, physiological and pathological aspects 
of structural tissue, and an analysis of skin as 
an engineering composite material. 
I. V. Yannas 

2.921 Polymer Deformation and 
Fracture (A) 

Prereq.: 2.30 or 2 31. 2.32 
G (2) 
3-0-9 

Linear and nonlinear viscoelasticity below and 
above T,, Phenomenology of plastic derorma-
eon in crystalline, and glassy polymers, molec-
ular theories for yielding, post yield extensions 
for intermediate and large strains, develop-
ment of deformation textures, anisotropic yield 
conditions. Fracture in polymers, statistical 
damage accumulation. Crazing as a precursor 
to fracture, kinetics of nucleation of crazes, 
mechanics of craze extension, development 
and propagation of cracks Fatigue in poly-
mers under both static and cyclic .,.'eading. 
/. V. Yannas 

2.922 Fiber Processing Mechanics (A) 

Prereq.: 201 or 3 11, 2.31, 2.32 
G (2) Next offered 1985-6., 
3-0-9 

Analysis of mechanical processes used to 
convert natural or synthetic fibers into useable 
forms such as bonded, twisted, woven, knit-
ted, stitched, or tufted materials. Review of 
mechanical principles of textile technological 
processes used in fiber producing, textile, and 
apparel industries. Focus on mechanics of se-
lected processes such as drafting, twisting, 
texturing, weaving, and knitting. Treatment of 
material-process interaciions in steady state 
and during transient operation. Effect of pro-
cess variables on product quality and 
performance. 
S. Backer 

2.924 Structural Mechanics of Fiber 
Assemblies (A) 

Prereq.: 2.01 or 3.11, 2.31, 2.32 
G (2) Not to be offered 1965-86 
3-0-9 

Interaction between the mechanical properties 
of polymeric fibers and their statistical vena-
tion, and the geometric configurations of fiber 
assemblies. Differential geometric models of 
twisted structufes and of woven, knitted, and 
stitched materials. Consideration of influence 
of textile manufacturing process on local de-
viations from ideal geometry and their signifi-
cance in product performance. Analysis ot 
mechanical behavior as in tensile load-
deformation, fabric tearing, abrasion, drape, 
pucker, curl, shear, yarn slippage, buckling, 
bending, and seam failure. 
S. Backer 

Special Studies 

2.941J Invention 

(Same subject as 10.802J, 13.77J, 
16.671J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-6 

Analyzes invention process. Presents metho-
dology for invention. Topics: 1) observing 
technology; 2) analyzing needs; 3) indentifying 
critical parameters to trigger potential solu-
tions; 4) creative synthesis based on key pa-
rameters. Also patents, licensing, and 
marketing. Requires term project. Students 
work on inventing to meet needs of their own 
choice as well as those from companies be-
longing to the Innovation Center's industry 
program. 
D. G. Jansson, A. D. Carmichael, 
W. R. Markey, J. P. Longwell 

2.942 Entrepreneurship 

Prereq.: -- 
G (2)  
4-0-5 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. G. Jansson 

2.943 Engineering Risk-Benefit Analysis (A) 

Prereq.: 18.02 
G (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
A W. Drake, A. R. Odoni 
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2.944 The Idea/Product Transformation 

Prereq.: Permission of Instructor 
G (2) 
3-1-5 

Project-centered subject addressing transfor-
mation of new ideas into technology-based 
products, attaining a proper match between 
product and marketplace, from the perspective 
of both source and customer. Product design 
issues: evaluation, market perception, aesthet-
ics and human interfacing, design for manu-
facturability, reliability, and repairab..iiy, 
pricing, and legal implications. 
D. G. Jansson, W C. Flowers, W. P. Seering 

2.951 Engineering Internship 

Prereq — 
U (1,2, S) 
0-6-0 

2.952 Advanced Engineering Internship (A) 

Prereq.: 2.951 
G (1,2, S) 
0-6-0 

Provides academic credit for undergraduate 
and graduate work assignments for Mechani-
cal Engineering students participating in the 
Engineering Internship Program. Undergradu-
ate participation is approximately six months 
over two summers of practical work in manu-
facturing, engineering, research and develop-
ment at an industrial plant. Graduate 
participation by students admitted to the De-
partment'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. 
I. Paul 

2.96 Management in Engineering 

Prereq.: -- 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. P. Hoult, H. S. Marcus 

2.97 Independent Activities 

Prereq.: — 
U (J) 
Arr. 

For undergraduates desiring to carry on inde-
pendent studies during the (January) period 
between terms. Each student will carry on a 
program of his or her own choosing, 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 instructor. Credit 
arranged with the coordinator .  
D. G. Wilson 

2.981J Prolect Proseminar In Technology 
and Policy 1(A) 

(Same subject as TPP 11J) 
Prereq.: Permission of Instructor 
G (1)  
4-0-8 

2.082J Project Proseminar in Technology 
and Policy II (A) 

(Same subject as TPP 12J) 
Prereq TPP 11J 
G (2)  
4-0-8 

See description under subjects TPP 11J and 
TPP 12J. 
T. B. Sheridan, J. T. Kildow, L. Bucciarelli 

2.995 Special Topics In Mechanical 
Engineering 

Prereq.: — 
U (1,2, S) 
Arr. 

For undergraduates desiring to carry on sub-
stant:al projects of own choosing in mechani-
cal engineering. Work may be of experimental, 
theoretical, or design nature. Projects may be 
arranged individually in most fields of depart-
ment interest, i.e., in mechanics and materials, 
thermal and fluid sciences, systems and de-
sign, and biomedical engineering. Coordinator: 
D. G. Wilson 

2.996 Advanced Topics In Mechanical 
Engineering (A) 

Prereq — 
G (1,2, S) 
Arr 

Assigned reading and special problems or re-
search in special areas, either theoretical or 
experimental, or design. Arranged on individ-
ual basis with instructor in the following areas: 
Mechanics and Materials, Thermal and Fluid 
Sciences, Systems and Design, and Biomedi-
cal Engineering. Coordinator: 
W. M. Rohsenow 

2.998 Introduction to Technology and Law 

Prereq -- 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
J. D. Nyhart 

2.999 Engineer's Degree Thesis Proposal 
Preparation (A) 

Prereq — 
G (1,2, S) 
Arr .  

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 atter hav-
ing received an S.M. degree 
W. M. Rohsenow 
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3.UR Undergraduate Research 

Prereq.: — 
U (1,2, S) 
Arr.  

Extended participation in work of a research 
group; includes independent study of litera-
ture, direct involvement in group's research 
commensurate with student skills, project work 
under an individual faculty member. 
T. B. King 

3.00 Thermodynamics of Materials 

Prereq.: 18.02 
U (1) SD 
4-0-8 

Essential features of first, second, and third 
laws of thermodynamics and their application 
to materials. Statistical interpretation of en-
tropy. Experimental techniques used to mea-
sure thermodynamic functions. Introduces 
phase diagrams, phase rule, and thermody-
namics of solutions. Thermochemistry of ho-
mogeneous and heterogeneous reactions. 
G. J. Yurek 

3.01 Physical Chemistry of Materials 

Prereq.: 3.00 or 5.60 or 2.40 or 10.13 
U (2)  
4-0-8 

Reactions involving pure condensed phases 
cd gaseous phase, behavior of solutions, 
free energy-composition and phase diagrams 
of binary and ternary systems, reaction equi-
libria in systems containing components in 
condensed solution. Electrochemistry, corro-
sion, Gibbs phase rule, chemical kinetics, ele-
mentary mechanisms, reaction rate constant, 
activation energy, surface tension. 
R. M. Rose 

3.02 Phase Transformations and Structure 
Development 

Prereq.: 3.01 or 10.14 
U (1) 
3-0-6 

Movement of crystal detects. General treat-
ment of nucleation and growth. Examples of 
phase transformations in materials: condensa-
tion of vapors, solidification, precipitation of a 
second phase in solids, recovery, recrystallize-
tion arid grain growth, martensitic transforma-
tions, spinodal decomposition, second-order 
transformations. Importance of phase transfor-
mations in the development and control of 
structure emphasized. 
K. C. Russell  

3.03 Chemical Metallurgy 

Prereq.: 3.01 or 10.14 
U (1)  
3-0-6 

Chemical principles of extractive metallurgy. 
Representations of heterogeneous equilibria. 
Unit operations and processes. Roasting of 
sulphides. Gaseous reduction of iron oxide. 
Reduction of zinc oxide and ferroalloy oxides. 
Reduction of halides. Smelting of iron ores, 
matte smelting of copper ores. Refining pro-
cesses-gas-liquid, solid-liquid and liquid-liquid. 
Hydrometallurgy and electrometallurgy. Kinet-
ics of high-temperature processes. Examples 
taken from industrial processes. 
T. B. King 

3.04 Special Problems in Materials Scir,  
and Engineering 

Prereq.: — 
U (1,2, S) 
Arr. 

For undergraduates desiring to carry on proj-
ects of their own choosing which may be ex-
perimental, theoretical, or of a design nature. 
Also for undergraduate studies arranged by 
students or staff which may consist of semi-
nars, assigned reading, or laboratory projects. 
D. R. Sadoway 

3.041 Thesis Seminar 

Prereq.: — 
U (1,2) 
Arr. 

Lectures on basic skills necessary for con-
ducting thesis planning, research, analysis, 
and preparation of final document. Included: li-
brary resources, how to plan experiments, de-
partmental central facilities, laboratory safety, 
data analysis, technical writing, and thesis for-
mat. Seminar also requires that each student 
present an initial oral research proposal and 
deliver a lecture reporting on complete° 
thesis. Must be taken both terms to receive 3 
units of credit. 
S. M. Allen 

3.05 Computer Models of Physical and 
Engineering Systems 

Prereq.: 18.02, 8.01 
U (2) SD 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page 
S. Shyam Sunder 

3.06 Engineering of Glasses and Polymers 

Prereq.: 3.11, 3.01 or 10.14 
U (1)  
3-0-5 

Considers structure and micro-structure of pol-
ymers and glasses and their relation to pro-
cessing and properties. Attention to glass 
formation, viscous flow and relaxation phe-
nomena, glass melting, glass forming pro-
cesses, fabrication and properties of glass-
ceramic materials. Also discusses: crystalliza-
tion of polymers, 'orming processes for 
polymers, rubber elasticity, viscoelasticity, 
yield and fracture behavior of polymers, and 
polymer-based composite materials. Empha-
sizes recent developments, and on present 
state of the particular industt ies. 
D. R. Uhlmann 

3.061J introduction to Polymer Science and 
Engineering 

(Same subject as 2.901J) 
Prereq.: 3.091 or 5.11 
U (2) SD 
3-0-9 

Introduces principles of macromolecular syn-
thesis and structure, their relation to properties 
of bulk polymers and their application to poly-
mer processing and design of engineering ma-
terials. Molecular weight and configurations of 
macromolecules. Polymer synthesis. Polymer 
processing. Elastic and viscoelastic deforma-
tion. Yielding and fracture. Electrical and opti-
cal properties. Polymeric composites. 
D. R. Uhlmann, I. V. Vannes 

3.062 Introduction to Polymer Chemistry 

Prereq.: 3.091 or 5.11,3.10 
U (1) 
3-0-6 

Preparation of polymeric materials and their 
characterization. Topics: fundamentals of 
chain and step growth polymerization, chemis-
try of organic radicals and ions, synthesis-
structure-property relationships and use of 
modern techniques for determination of poly-
mer composition, molecular weight, and 
microstructure. 
G. E. Wnek 
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3.064 Polymer Engineering 

Prereq.: 3.11, 3.185 
U (2) 
3-0-6 

Quantitative models for engineering analysis 
and design as applied to polymers. Includes 
linear and nonlinear viscoelasticity, yield 
models, homogeneous and flaw models for 
fracture and fatigue, rheological properties of 
polymer fluids, governing equations for ther-
momechanical fluid processing, and models 
for industrially important processing methods. 
F. J. McGarry, D. K. Roylance 

3.065 Polymer Laboratory 
(Revised Unit) 

Prereq.: 3.10, 3.11 
U (1) 
1-5-3 

Synthesis of typical plastics. Methods of pro-
cessing. Techniques of polymer characteriza-
tion: IR, DSC, viscosity, density, dynamic 
mechanical analysis, light scattering, micros-
copy, photoelasticity. Also modulus, strength, 
impact, creep, time-temperature superposition, 
environmental stress cracking. 
D. K. Roylance, G. E. Wnek 

3.069 Introduction to Ceramics Processing 

Prereq.: 3.07 
U (2) 
3-0-9 

Principles for processing technical ceramics 
based on an understanding of and application 
of fundamental principles for reliable and re-
producible manufacturing. Case studies: ferrite 
magnets, alumina chip carriers, oxide vans-
tors, and heat engine components. Topics: 
powder formation and conditioning, powder 
packing, densification and microstructu:,:i de-
velopment, melt and vapor processing. De-
scription of industrial manufacturing processes 
and how these relate to the fundamental 
concepts. 
E. A. Barringer, H. K. Bowen 

3.07 Introduction to Ceramics 

Prereq.: 3.01 or 10.14, 3.13 
U (1) SD 
3-0-9 

Characteristics of the crystal structures, in-
cluding crystal defects, of oxide materials and 
local atomic arrangements in silicate glasses 
discussed with regard to relative stability of al-
ternate possible arrangements and influence 
of structure on properties. Applies phase equi-
libria, interface properties, atomic mobility, and 
phase transformations to development of 
structure discussed together with relationship 
of structure to certain physical properties: Indi-
vidual study of a particular ceramic, ceramic 
property, or ceramic process selected by the 
student required. 
W. D. Kingery 

3.070J Materials for Nuclear Applications 

(Same subject as 22.070J) 
Prereq.: 3.091 or 3.14 or 3.071J 
U (2)  
3-0-9 

See description under subject 22.070J. 
R. G. Ballinger 

3.071J Physical Metallurgy Principles for 
Engineers 

(Same subject as 22.071J) 
Prereq.: 3.091 
U (1) 
3-0-9 

See description under subject 22.071J. 
1- W. Chen 

3.075 Ceramics and Glass Laboratory 

Prereq.: 3.081 
U (1)  
2-7-3 

Laboratory investigates ceramic and glass 
processing by means of a series of laboratory 
experiments plus an extensive project. Labo-
ratory experiments cover a range of powder 
and glass processing together with physical 
property measurements. Laboratory project is 
undertaken with faculty supervision. Limited 
enrollment. Permission of instructor required. 
W. D. Kingery, P. B. Vandiver 

3.08 Economics of Engineering Materials 

Prereq : — 
U (2)  
3-0-6 

Economics of production and utilization of en-
gineering materials. Primary sources of ma-
terials. Reclamation of secondary materials. 
Economic and technical features of production 
processes, including energy requirements and 
pollution effects. Public policy affecting mate-
rials production and consumption. Economics 
of materials selection. Competition between 
materials. Future supply and demand. 
J. P. Clark 

3.081 Materials Laboratory 

Prereq. — 
U (1,2) LAB 
1-6-5 

Introduces study of materials by light, X-ray, 
arid electron microscopy. Examines structures 
and relationship of structure to mode of fabri-
cation. Applies both classical techniques and 
recently developed methods in transmission 
and scanning electron microscopy. In special 
project part of laboratory students employ 
many of these modern analytical tools. Limited 
enrollment. Permission of instructor required. 
L. W. Hobbs, R. E. Ogilvie 

3.082 Metals Processing Laboratory 

Prereq : 3.081 
U (1) 
1-6-5 

Introduces relationship between processing-
structure-properties and performance of 
materials. Each student participates in three 
laboratory experiments drawn from metals 
processing. Includes instruction in safety, 
technical writing, oral presentation, and experi-
mental design. 
R. M. N. Pelloux  

3.083J introduction to Microelectronic 
Technology 

(Same subject as 6.150J) 
Prereq.: 3.15 or 6.012 
U (1,2) 
1-3-2 

See description under subject 6.150J. 
C. V. Thompson, D. J. Edell, L. R. Reif, C G. 
Sodini 

3.084 Semiconductor Devices Project 
Laboratory 

Prereq.: 3.083J 
U (1,2) 
0-6-0 

Student use of facilities of Microelectronics 
Laboratory at CMSE for individual or team 
projects in the area of design, fabrication, 
modeling and characterization of individual 
MOS or bipolar devices and of integrated cir-
cuits using these devices. Each term, project 
topics are selected to fit the general areas of 
development in the Laboratory. When taken in 
conjunction with 3.083J it may be used to sat-
isfy Institute Lab requirement. May be taken in 
same term as 3 083J. Permission of instructor 
required. 
C. V. Thompson, H. L. Tuller 

3.091 Introduction to Solid-State Chemistry 

Prereq — 
U (1,2) SD 
5-0-7 

Development of relationships between elec-
tronic structure of elements, bonding charac-
teristics, and crystal structure. Characterization 
of atomic and molecular arrangements in crys-
talline solids. Mechanisms and energy 
changes in chemical reactions and phase 
transformations. Chemical and physical prop-
erties of solids — metals, semiconductors, in-
sulators, glasses, and polymers — as they 
relate to basic atomic parameters and pro-
cessing technology. 
J. B. Vander Sande, A. F. Witt 

3.092 Perspectives in Materials Science 

Prereq --- 
U (2) 
2-0-4 

Surveys, in some depth, materials science and 
its applications at levels suitable for those with 
no prior experience in the field. Lectures by 
MIT staff and guests form series of integrated 
seminars on important aspects of field 
A. F. Witt 

3.094 Materials Technology 

Prereq — 
U (2) 
3-0-9 

Mechanical behavior, phase diagrams, micro-
structures and phase transformations in steels. 
aluminum alloys, and titanium alloys used in 
aerospace, automotive and ocean vehicles. In-
fluence of microstructure and environment on 
fatigue and fracture behavior. Concepts and 
applications of fracture mechanics. Overview 
of polymers, composites, and ceramics used 
in vehicles. 
B. L. Averbach 
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3.095J Introduction to Mining and Mineral 
Technology 

(Same subject as 1.384J, 2.742J, 12.043J) 
Prereq.: -- 
U (1) 
3-0-6 

A basic introduction to mining and the min-
erals industry with emphasis on state-of-the-
art technology. Includes mineral exploration, 
surface and underground mining, extractive 
metallurgy, health and safety, and environ-
mental considerations. Integration of diverse 
subject matter stressed. Guest lectures by a 
variety of faculty members, classroom discus-
sions based on assigned reading. 
J. F. Elliott, R. G. Burns, H. H. Einstein, 
C. R Peterson 

3.10 Chemical Physics of Materials 

Prereq.: 3.01 or 10.14. 8.02, 18.03 
U (2) SD 
3-0-6 

Intrbduction to quantum physics of electronic 
structure and chemical bonding of atoms, mol-
ecules, and solids. Emphasis on those con-
cepts which are basic to an understanding of 
the chemical and physical properties of ma-
terials. Topics: wave mechanics and Shrodin-
gers equation; atomic and molecular orbitals; 
the nature of the chemical bond; electronic 
structure of semiconductors and insulators; 
electronic structure of metals and alloys. 
G. Kalot* 

3.11 Mechanics of Materials I 

Prereq . 8.01. 18.02 
U (1) SD 
4-0-8 

Aspects of solid mechanics necessary for un-
derstanding the response of polymers, metals, 
and ceramics to applied loads; static equilib-
rium, states of stress and strain, material 
stress-strain-temperature relations, response 
to torsion and bending, stability. Subject in-
cludes an introduction to computational me-
chanics, including FORTRAN CMS student 
projects. 
D. K. Royiance 

3.12 Mechanics of Materials II 

Prereq.: 2.01 or 3.11 
U (2) 
3-0-5 

Applies 3.11 principles to the mechanics of 
plastic deformation and fracture of materials. 
Introduces dislocation theory. Deformation of 
single crystals and polycrystals. Application to 
work hardening, solid-solution strengthening 
and two-phase hardening. Point defects, re-
covery processes, mechanical twinning. Defor-
mation of noncrystalline materials. Failure by 
brittle fracture, ductile fracture, and fatigue. 
S M. Allen 

3.13 Structure of Solids 

Prereq.: 3.11, 8.02, 18.02 
U (2) 
4-0-8 

Uses symmetry theory in the description of the 
atomic arrangement in crystals. Derivation of 
space lattices, point groups, crystal systems. 
and plane groups. Principles of space group 
derivation and equivalent positions and their 
use in specifying structure. Interprets struc-
tures in terms of packing and coordination poly-
hedra. The nature of imperfections in real 
materials: point defects and the structure of 
line and planar defects. 
B. J. Wuensch 

3.14 Physical Metallurgy 

Prereq.: 3.02, 3.13 
U (2) 
3-0-6 

Relationship between structure and properties 
of engineering alloys presented and discussed 
in detail. Alloy systems covered include steels, 
stainless steels, aluminum and titanium alloys, 
and superalloys. Processing history, micro-
structure, and properties of each alloy system 
illustrated by case studies. Fracture analysis 
of alloys widely used in engineering applica-
tions emphasized. 
K. C. Russell 

3.143J Materials of Construction 

(Same subject as 1.59J) 
Prereq 8.01 
U (2) SD 
3-0-9 

See description under subject 1.59J. 
F. J. McGarry, F. Moavenzadeh 

3.146 Electronic Materials 

Prereq 3.01 
U (1) 
2-0-6 

Various aspects of semiconductors such as 
crystal growth, impurity segregation, crystal 
structure, and electronic properties relevant to 
device applications. Emphasizes relationships 
among structure, bonding, and properties in 
elemental and compound semiconductors. 
Meets with 3.46J, 6.761J. 
H. C. Gatos 

3.147 Electronic Materials Processing 
----------- -- 

Prereq.: 3.01 
U (2) 
3-1-8 

Focus on preparation of electronic materials 
emphasizing elemental and compound semi-
conductors for device applications. Growth of 
single crystals from the melt, solution and va-
por phase analyzed through respective phase 
equilibria. Studies effects of heat and mass 
transfer on composition and defect formation. 
Discusses in detail processes such as ecpi-
taxy, junction formation, annealing, wafer oxi-
dation, external and internal gettenng in 
silicon. 
H. C. Gatos  

3.15 Electrical, Optical, and Magnetic 
Materials and Devices 

Prereq.: 3.10 or 6.017J 
U (2) 
3-0-5 

Electronic, optical, and magnetic properties of 
materials in terms of electronic structure, 
chemical composition, and bonding. Properties 
of metals, semiconductors, and insulators in-
cluding electrical conduction, thermoelectric 
power, Hall effect, optical absorption and re-
flection, luminescence, magnetism related to 
microstructure, impurities, and degree of disor-
der. Manipulation of properties for incorpora-
tion into devices. Can be taken concurrently 
with 3.10. 
H. L. Tuller 

3.16 Corrosion Science and Engineering 

Prereq.: 3.01 
U (2) 
3-0-6 

Electrochemical, environmental, and materials 
aspects of corrosion at both high and low tem-
peratures. Forms of corrosion, corrosion test-
ing, and corrosion control. Thermodynamics 
and kinetics of aqueous corrosion and high-
temperature oxidation. Extension to fuel cells, 
batteries, and photoelectrodes. Discusses cor-
rosion of materials in established and emerg-
ing technologies. 
R. M. Latanision, G. J. Yurek 

3.17J History and Anthropology of 
Materials Technology 
(New) 

(Same subject as 21.547J) 
Prereq — 
U (1)  
3-0-6 

Evaluates development of several major mate-
rials technologies and their impact on prein-
dustrial societies. Considers -)riteria societies 
use when selecting and processing materials 
and why people engineer certain properties of 
materials to exclusion of others. Explores ide-
ological and aesthetic criteria and social val-
ues so often overwhelmingly influential in 
materials development. Meets with 3.79. Re-
search term project required for graduate 
credit. 
L. W. Hobbs, H. N. Lechtman 

3.171 Ceramic Artifact Interpretation 

Prereq.: — 
U (2) Next offered 1985-86 
1-3-5 

Ceramic artifact examination and interpretation 
form the basis for failure analysis, product de-
velopment, and many inferences in archaeol-
ogy, art history, and the history of technology. 
In combination with laboratory investigations of 
actual artifact samples, seminar discussions 
focus on the nature of the induction process 
applied to artifact data. In particular, the use of 
statistical hypotheses and the nature of plausi-
ble reasoning examined as applied to ma-
terials technology. Limited enrollment 
Permission of instructor required. 
W Kin gery 
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3.172 inventions and Patents 

Prereq.: 14.02 
U (1)  
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. H. Pines 

3.185 Mass, Heat, and Fluid Transport 

Prereq.: 3.01, 18.03 
U (2)  
3-0-5 

Definition of viscosity, simple overall mechani-
cal energy balances, elements of laminar flow 
and turbulent flow. Thermal conductivity, 
steady and unsteady conduction problems, 
forced and natural convection, heat transfer 
coefficient and radiative heat transfer. Defini-
tion of binary diffusivity, convection mass 
transfer, and mass transfer coefficient. Illus-
trative examples given throughout, chosen 
from the materials processing field. 
T. A. Ring 

3.20 Thermodynamics of Materials (A) 

Prereq.: 3.01 
G (1)  
4-0-8 

Offers advanced treatment of thermodynamic 
properties of inorganic materials including in-
troductory statistical thermodynamics and sur-
face thermodynamics. Applies laws of 
thermodynamics to chemical behavior of ele-
ments, compounds, and solutions. Discusses 
heterogeneous equilibria, chemical reactions, 
and thermodynamics of interfaces and struc-
tural defects. 
R. M. Rose 

3.21 Kinetic Processes in Materials (A) 

Prereq.: 3.01, 3.02 
G (2)  
4-0-8 

Presents unified treatment of kinetics from 
phenomenological and atomistic viewpoints. 
Covers diffusion in metals and non-metals, 
chemical kinetics, and kinetics of phase trans-
formations including nucleation, growth, coars-
ening and spinodal decomposition. Also 
includes non-catalytic gas-solid reactions and 
oxidatlon of metals and alloys. 
D. R. Sadoway 

3.22J Solid-State Surface Science (A) 

(Same subject as 10.613J) 
Prereq.: 3.20 or 10 40 
G (2) Not to be offered 1985-86 
3-0-6 

Structural, chemical, and electronic properties 
of surfaces of crystalline solids. Surface ana-
lytical tools used to characterize surfaces in-
cluding Auger and photoelectron 
spectroscopes and electron diffraction tech-
niques Surface thermodynamics and kinetics. 
Phase transitions at surfaces. Engineering 
applications. 
R. M. Latanision, H. H. Sawin  

3.25J Physics of Deformation and Fracture 
of Solids 1(A) 

(Same subject as 2.332J) 
Prereq.: 2.01, 2.30 or 2.31, 2.32 
G (1) Next offered 1985-86 
3-0-9 

Derives from the theory of elasticity the prop-
erties of dislocations in isotropic and aniso-
tropic crystals. Line properties of diclocations. 
Dislocations in particular crystal structures. In-
teraction of dislocations with point defects, and 
climb. Hardening by localized obstacles — 
yield stress of solution, precipitation, and dis-
persion hardened alloys. Work hardening in 
pure metals and particle hardened alloys. 
A. S Argon 

3.26J Physics of Deformation and Fracture 
of Solids 11(A) 

(Same subject as 2.333J) 
Prereq.: 2.01, 2.30 or 2.31, 2.32 
G (1) Not to be offered 1985-86 
3-0-9 

Rate mechanisms in crystal plasticity, kinetics 
and dynamics of slip, superposition of mecha-
nisms controlling flow stress. Mechanisms of 
inelastic deformation in non-metals, viscoelas-
ticity and plasticity of metallic, inorganic, and 
polymeric glasses, plasticity of crystalline poly-
mers. Macroscopic plasticity in metals and 
polymers, flow stress of polycrystals, macro-
scopic three-dimensional constitutive relations 
for inelastic deformation. Mechanisms of frac-
ture in metals and polymers. 
A. S. Argon 

3.27 Diffraction and Structure (A) 

Prereq.: 8.03, 18.03 
G (2) Not to be offered 1985-86 
4-0-8 

X-ray and neutron production, absorption, and 
scattering. Overview of symmetry theory, point 
groups, and space groups. Interprets diffrac-
tion effects through the Ewald construction, re-
ciprocal lattice, and Fourier transforms. 
Instrumentation and the interpretation of dif-
fraction patterns produced by the Laue, 
Debye-Scherrer, Weissenberg, and precession 
techniques. Diffractometer geometries. Applies 
diffraction to determination of particle size, 
pole figures, texture, and crystal structure. 
B. J. Wuensch 

3.271 Structure of Materials (A) 

Prereq.: 18.03, 3.10 
0(1) 
4-0-8 

Quantitative description of atomic arrange-
ments in selected metals, oxides, and silicates 
important in materials science. Interprets 
structures in terms of coordination polyhedra 
and packing. Relationships between struc-
tures: polymorphism, polytypism, and deriva-
tive structures. Describes diffraction using 
Fourier transforms and series. Determines 
structure through diffraction effects: the phase 
problem, Patterson function, and direct meth-
ods for phase determination. 
B. J. Wuensch  

3.29 Special Problems In Materials 
Science (A) 
(New) 

Prereq.. — 
O (1. 2, S) 
Arr.  

Advanced work in the field for qualified stu-
dents. Course work involves lectures, confer-
ences, assigned readings, or supervised 
laboratory work. 
L. W. Hobbs 

3.30 Electron Microscopy: image 
Interpretation (A) 

Prereq.: 3.081, 3.12, 3.13 
G (2) 
3-2-7 

Derives relationship between detail in trans-
mission electron microscopy images and inter-
nal structure of an object to the atomic level. 
Fourier theory of diffraction. Lens action, aber-
rations and transfer functions. Elastic and in-
elastic interaction of electrons with atoms. 
Kinematical and dynamical theories of electron 
diffraction. Phase object approximations and 
high-resolution imaging methods. Imaging of 
defects with displacement and replacement 
fields. Laboratory sessions. 
L. W. Hobbs 

3.31 Phase Transformations (A) 

Prereq.: 3.20, 3.21 
O (1) 
3-0-9 

Advanced treatment of phase transformations 
in solids. Homogeneous and heterogeneous 
nucleation. Theories of thermally activated 
growth processes and morphological stability. 
Transformation by spinodal decomposition and 
continuous ordering. Transformation mecha-
nisms in systems with multicritical points. Eu-
tectoidal transformations and cellular 
precipitation. Crystallographic theory and 
mechanisms of martensitic transformations. 
S. M. Allen 

3.32 introduction to Electron Optical 
Instruments (A) 

Prereq.: 3.13, 3.14 
O (1) 
2-4-6 

Treats interaction of electrons with materials in 
detail. Describes modern scientific tools em-
ploying results of these interactions to obtain 
information about structure and chemistry of 
materials on a microscale. Techniques: elec-
tron microanalysis, Auger spectrometry, scan-
ning and transmission electron microscopy, 
low-energy electron diffraction, and field ion 
microscopy. 
J. B. Vander Sande 

3.33 Defects In Crystals (A) 

Prereq.: 3.02, 3.12 
G (1) 
3-0-9 

Unified treatment of point, line, and planar de-
fects in crystals. Point defects include vacan-
cies, self-interstitials, and solute atoms. Line 
defects include dislocations. Planar defects in-
clude stacking faults, small and large angle 
grain boundaries, and interphase boundaries. 
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Discusses geometrical structure and physical 
properties such as stress fields, energies. and 
mobilities. Treats interactions between defects 
including point defect clustering, point defect-
dislocation pinning, dislocation climb and grain 
boundaries as point defect sources sinks. 
P. W. Bafluff; 

3.34 Physical Metallurgy of Deformation (A) 

Prereq.: 3.14, 3.20, 3.21 
G (2) 
3-0-9 

Advanced treatment of basic deformation 
mechanisms in single-crystal and polycrystal-
line metals and single-phase alloys. Disloca-
tion glide, arbitrary strain of single crystals and 
polycrystals. Deformation twinning. Deforma-
tion by martensitic transformation, reversible 
deformation, shape memory. Thermally acti-
vated deformation, dislocation climb, diff u-
sional mass flow under applied stress, 
temperature dependence of martensitic defor-
mation. Strain-rate effects in dislocation dy-
namics, twinning, and martensitic deformation. 
W. S. Owen 

3.35 Solidification Processing (A) 

Prereq.: 3.02 or 3.141 
G (2) 
2-0-4 

Principles of control of structure, properties, 
and shape in processes involving liquid-solid 
and vapor-solid transformations. Heat flow, 
solute redistribution, nucleation, growth kinet-
ics. Resultant structures and properties. Ex-
amples drawn from commercial processes, 
including metal casting, zone refining, electro-
deposition. and crystal growth from the melt, 
vapor, and solution. 
R W. Balluth 

3.36J Welding Engineering (A) 

(Same subject as 13.17J) 
Prereq.: 3.02 or 3.141 
G (1) 
3-0-6 

See description under subject 13.17J 
K Masubuchi 

3.38 Behavior of Metals at Elevated 
Temperatures (A) 

Prereq.: 3.14 or 3.141 
G (1) 
3-0-6 

Studies mechanical behavior of pure metals 
and alloys above the minimum recrystallization 
temperature. Mechanisms of deformation and 
fracture at elevated temperatures. Creep theo-
ries. Applications of stress rupture and thermal 
fatigue testing. Strengthening principles of su-
peralloys and refractory metals. 
N. J. Grant  

3.39 Mechanical Behavior of Materials (A) 

Prereq.: 2.30 or 3.11 
G (1) 
3-0-9 

Reviews elasticity theory. Elements of plastic-
ity theory. Strengthening mechanisms in 
metals. Mechanical behavior of polymers. Ap-
plication of principles of linear elastic fracture 
mechanics to brittle fracture and to fatigue 
crack propagation. Micromechanisms of frac-
ture (cleavage. ductile fracture, fatigue, creep, 
stress corrosion cracking). Principles of failure 
analysis. Discusses case studies and reviews 
current research in fracture 
R. M. N Pelloux, R. G. Ballinger 

3.40 Physical Metallurgy (A) 

Prereq.: 3.02, 3.11 
G (1)  
3-0-9 

Discusses structure-property relationships in 
metallic alloys selected to illustrate some basic 
concepts of physical metallurgy and alloy de-
sign. Considers mostly mechanical properties 
Also considers structural features: structural 
stability, grain size, interstitial and substitu-
tional solutes, precipitates, second-phase par-
ticles, eutectics and eutectoids, and 
composites. 
W. S. Owen 

3.41J The Mechanics of Fracture 

(Same subject as 2.34J) 
Prereq.: 2.31, 2.32 
G (2)  
3-0-9 

See description under subject 2.34J. 
F?. M. N. Pelloux, D. M. Parks 

3.43 Physics and Chemistry 
of Materials (A) 

Prereq 8.03. 18.03 
G (1) 
4-0-8 

Introduces physics and chemistry of materials, 
based on unified treatment of quantum phys-
ics, chemistry, and statistics of electrons, at-
oms, molecules, and solids. Includes: review 
of classical mechanics and electromagnetic 
theory. basic concepts and formalism of quan-
tum mechanics; free electron, molecular-
orbital, and band theories; quantum statistics 
of electrons, defect and interface states; lattice 
heat capacities: Boltzmann theory of electrical 
and thermal transport; 'sing model of order-
disorder transformations, electronic phase 
transitions. 
K H. Johnson 

3.44 Advanced Topics on the Physics and 
Chemistry of Materials (Al 
(New) 

Prereq 3.43 
G (2) 
4-0-8 

Covers advanced topics on the physics and 
chemistry of materials not covered in the core 
subject 3.43. Includes molecular and crystal 
symmetry group theory; ligand field theory, 
computer applications of quantum chemistry to 

the electronic structures of materials: elec-
tronic structures of crystalline and noncrystal-
line materials, surface physics, chemisorption 
and catalysis; structural and electronic phase 
transitions, including superconductivity, lattice 
instabilities Imartensitic transformation), and 
melting. 
K. H. Johnson 

3.45 Magnetic Materials (A) 
(New) 

Prereq.: 3.43 
G(l) 
3-0-9 

Magnetization phenomena, origin of magne-
tism in a material, magnetic domains and do-
main walls, magnetic anisotropy. reversible 
and irreversible magnetization processes. 
Special topics: ferromagnetism of thin films 
and fine particles, magnetic recording, mag-
netic circuits, amorphous magnetic materials. 
B. L. Averbach 

3.46J Electronic Materials (A) 

(Same subject as 6.761J) 
Prereq.: 3.15, or 6.012, 6.301 
G (1)  
2-0-6 

Advanced and quantitative homework assign-
ments. See description under subject 3.146. 
H. C. Gatos 

3.47 Electronic Materials Processing 

Prereq. 3.20, 3.21 
G (2)  
3-1-8 

Processing of electronic materials for device 
and circuit applications. Detailed discussion of 
techniques and theory for growth of device-
quality crystals. Processes for integrated cir-
cuit fabrication including oxidation, junction 
formation, and metallization. Emphasis on re-
lationships among processing, structure, and 
properties. Examples taken from materials 
processing for applications in VLSI, optoelec-
tronics. and multi-layer integrations. 
C. V. Thompson 

3.49 Special Problems In Electronic 
Materials (A) 
(New) 

Prereq. — 
G (1, 2, S) 
Arr. 

Advanced work in the field for qualified stu-
dents. Course work Involves lectures, confer-
ences, assigned readings, or supervised 
laboratory work 
H, C. Gatos 
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3.50 Physical Chemistry of Metallurgical 
Processes (A) 

Prereq.. 3.20 
G (2) 
3-0-6 

Studies physiocochemical nature of pyrometal-
lurgical processes and 3ystems. Nature and 
behavior of principal phases of interest: liquid 
metals, slags, fused salts, mattes, gas. and 
refractory materials. Nature of heterogeneous 
reactions among constituents of these phases. 
Application of physicochemical principles to 
analysis of behavior of pyrometallurgical 
processes. 
J. F. Elliott 

3.501 Physical Chemistry In 
PyrometallurgIcal Processes (A) 

Prereq.. 3.20 
G (1) Next offered 1985-86 
3-0-6 

Studies current state of understanding of the 
thermodynamic and kinetic behavior of reac-
tions, components, and phases in pyrometal-
lurgical systems. Advanced treatment of the 
reactions among components in metals, 
gases, slags, and mattes. Emphasizes current 
literature on the subject 
J. F. Elliott 

3.51 Process Metallurgy (A) 

Prereq.. 3.03 
G (2)  
3-0-6 

Applications of fundamental treatment of 3.03 
to integrated metallurgical processes such as 
the iron blast furnace; basic oxygen steelmak-
ing; direct reduction and electric furnace steel-
making; stainless steelmaking by the AOD 
process; copper smelting; manganese nodule 
processing by liquid ion exchange separation; 
halide processes; ferroalloy production. Term 
report on topics of current interest required. 
T. B. King 

3.52 Dynamic Behavior of Metallurgical 
Systems (A) 

Prereq.: 3.01, 18.03 
G (2) Not to be offered 1985-86 
3-0-6 

Investigates metallurgical systems by decom-
posing them into unit operations and evaluates 
the dynamic behavior of each unit operation 
by model development or control theory Then 
assembles these model unit operations into a 
metallurgical system model and characterizes 
its dynamic behavior. 
J. F. Elliott, T. A. Ring 

3.53 Electrochemical Processing of 
Materials (A) 

Prereq.: 3.20 or 3.54 
G (2) Not to be offered 1985-86 
3-0-6 

Discussion of principles of electrochemistry. 
thermodynamics and kinetics of electrode pro-
cesses, polarization, electrical charge double-
layers, electrokinetic phenomena, nature of 
ionic media. Application and use of electro-
chemical principles in fuel cells and batteries, 

electroslag remelting, electroplating, electro-
ref ining, electrowinning, fused-salt electrolysis 
of metals, electrolytic production of gases and 
chemicals, solid-state electrolytes. Alternate 
years. 
J. F. Elliott, R. M. Latanision 

3.54 Corrosion - The Environmental 
Degradation of Materials (A) 

Prereq 3.00 
G (1)  
3-0-6 

Applies thermodynamics and kinetics of elec-
trode reactions to aqueous corrosion of metals 
and alloys. Forms of corrosion and corrosion 
testing. Methods of corrosion control including 
alloy selection, water chemistry. design rules, 
anodic and cathodic protection, and coatings. 
Extension to environmental degradation of ce-
ramics and polymers. Discusses materials 
degradation problems in marine environments, 
oil and gas production, energy conversion and 
generation systems. 
R. M. Latanision 

3.541 Oxidation and Corrosion of Materials 
at Elevated Temperatures (A) 

Prereq.: 3.20, 3.21 
G (2) Not to be offered 1985-86 
3-0-6 

Application of fundamental principles of ther-
modynamics and kinetics to determination of 
the mechanisms of the oxidation and corrosion 
of materials at elevated temperatures. Rela-
tionship of oxidation theory to design of alloys 
and of coating materials for protection against 
oxidation. Discussions of high-temperature ox-
idation and corrosion problems that occur in 
systems for the conversion and utilization of 
energy, and in petrochemical and metallurgical 
industries. 
G. J. Yurek 

3.55 Macroscopic Transport in Materials 
Processing (A) 

Prereq.: 18 03 
G (1)  
3-0-9 

Elements of laminar and turbulent flow, heat 
transfer by conduction, convection, and radia-
tion, mass transfer in laminar and in turbulent 
flow. Modeling of transport phenomena in in-
dustrial systems, including steelmaking, con-
tinuous casting, and vacuum degassing. 
J. Szekely 

3.551J Gas-Solid Reactions (A) 

(Same subject as 10.48J) 
Prereq.: 3.55. 10.50 
G (2) Next offered 1985-86 
3-0-6 

Gas-solid reactions, involving single particles; 
chemical kinetics, heat and mass transfer, 
pore diffusion, and structural changes. Reac-
tion of porous and non-porous particles, reac-
tions between solids, proceeding through 
gaseous intermediates. Reviews experimental 
techniques for study of gas-solid reactions, in- 
cluding physical characterization of solid spec-
imens. Multi-particle systems, such as packed 
beds, fluidized beds, and rotary kilns. Gas-
solid reactions of industrial importance. 
J. Szekely 

3.56 Engineering Systems Analysis (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
J. P Clark, R. de Neulyille 

3.562J Current Issues In Engineering 
Management 

(Same subject as 1.485J, 6.941J, 13.682J, 
22.87J) 
Prereq.: - 
G (2)  
3-0-6 

See description under subject 1.485J. 
T. H. Lee 

3.563J Cases and Projects in Engineering 
Management (A) 

(Same subject as 1.486J, 6.942J, 13.683J, 
22.88J) 
Prereq. 6.941J 
G (1) 
3-1-5 

See description under subject 1.486J. 
T. H. Lee 

3.564J Technology Planning (A) 

(Same subject as 1.487J, 13.684J) 
Prereq.: - 
G (1)  
3-0-6 

See description under subject 1.487J. 
J. M. Utterback, R. D. Logcher 

3.565J Manufacturing/Technology 
Interface (A) 

(Same subject as 13.685J, 15.365J) 
Prereq.: Permission of Instructor 
G (2)  
3-0-6 

See description under subject 15.365J 
J. M. Utterback 

3.566 Entrepreneurship 

Prereq - 
G (2) 
4-0-5 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. G. Jansson 

3.57 Particulate Technology 

Prereq.: 3.21 
G (2) Next offered 1985-86 
3-0-6 

Methods of particle size analysis are pre-
sented in detail to set the stage for a discus-
sion of the following ceramic and metallurgical 
processes in particulate technology: comminu-
tion, classification, sedimentation, crystalliza-
tion, agglomeration, and powdered metal 
generation. Analysis of these topics provides 
familiarity with population balance theory of 
particulate processes. 
T. A. Ring 



Materials Science and Engineering 
	

320 

3.576J Law, Technology and Public Policy 

(Same subject as TPP 32J) 
Prereq Permission of Instructor 
G (2) 
3-0-6 

See description under subject TPP 32J. 
N. A. Ashford 

3.577 Engineering Risk-Benefit Analysis (A) 

Prereq.: 18.02 
G (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
A. W. Drake, A. R. Odoni 

3.58 Seminar on Problems In Materials 
Policy 

Prereq 
G (2) 
2-0-4 

Discussion of materials scarcity, production 
capacity, position of Socialist block and third-
world countries, financial factors affecting ca-
pacity expansion, costs and prices, history and 
prospects of producer cartels, stockpiles and 
international buffer stocks, competition of ma-
terials for markets. Emphasis on metals or 
other materials, depending on choice of in-
structor in charge. 
M. B. Bever, S. D. Strauss 

3.581J Ocean Resources Management (A) 

(Same subject as 13.961J) 
Prereq . Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-6 

See description under subject 13.961J. 
J. P. Clark, J. T. Kildow 

3.59 Research Proposals — Planning for 
Discovery (A) 

Prereq — 
CI (2) Next offered 1985-86 
2-0-4 

Analyzes individual research proposals aimed 
at new discoveries in relationship to concepts 
such as market for discovery, importance of 
paradigms. importance of anomalies, influence 
of communities, distinction between discovery 
and proof of discovery, and nature of plausible 
reasoning. Requires preparatior, of research 
proposals and includes individual counseling 
and evaluation by a faculty member other than 
advisor or thesis supervisor. Limited enroll-
ment. Permission of Instructor required 
W. D. Kingery 

3.595 Special Problems in Materials 
Engineering (A) 
(New) 

Prereq.: — 
G (1, 2, S) 
Arr .  

Advanced work in the field for qualified stu-
dents. Course work involves lectures, confer-
ences, assigned readings, or supervised 
laboratory work. 
J. P. Clark  

3.80 Thermal and Tensor Properties of 
Ceramics (A) 

Prereq.: 3.06 or 3.07 
G (2) Next offered 1985-86 
3-0-6 

Analyzes tensor representation of properties of 
crystalline ceramics. Includes anisotropy, rep-
resentation surfaces and effects of crystal 
symmetry, as well as application to piezoelec-
tric and elastic properties and propagation of 
elastic waves in crystals. Discusses thermal 
properties: heat capacity, thermal expansion, 
and thermal conductivity, emphasizing ma-
terials and influences of microstructure. 
B. J. Wuensch 

3.601 Electrical, Optical, and Magnetic 
Properties of Ceramics (A) 

Prereq 3.07 
(3(1) Next offered 1985-86 
3-0-6 

Analyzes electrical, optical, and magnetic 
properties of ceramics in terms of band theory, 
transport theory, and defect chemistry. Exam-
ines effects of materials processing, composi-
tion and microstructure on properties. 
Discusses applications of theory towards new 
materials development. 
H. L. Tu/ler 

3.602 Mechanical Properties of 
Ceramics (A) 

Prereq — 
(3(2) Next offered 1985-86 
3-0-6 

Discusses use of ceramics as structural ma-
terials including both fracture and deformation 
as related to engineering applications. 
W. D Kingery 

3.604 Problems in Nonstoichiometry (A) 

Prereq.: 3.601 
(3(1) 
2-0-4 

Derives thermodynamics of nonstoichiometric 
phases and analyzes inherent limitations of 
this approach. Extends theory to highly defec-
tive systems. Applies defect chemical analysis 
to binary and higher order systems. Analyzes 
cluster models and extended defects in highly 
nonstoichiometric systems. Examines implica-
tions of defect structure on structural, kinetic, 
electrical, and other properties of such 
materials. 
L. W. Hobbs, H. L. Tu/ler 

3.61 Glass Structure and Properties (A) 

Prereq.: 3.06 or 3 07 
G (2) Not to be offered 1985-86 
3-0-6 

Considers topics of interest in the science and 
technology of amorphous solids, including 
glass formation, crystallization of glass-forming 
liquids, flow and relaxation phenomena, struc-
ture of glasses, phase separation in glasses, 
mechanical, electrical, and thermal properties 
of glasses. Emphasizes information from re-
cent publications. Alternate years. 
D. R. Uhlmann  

3.611 Polyphase Ceramics (A) 

Prereq.: 3.06, 3.07 
(3(2) Not to be offered 1985-86 
3-0-9 

Applies phase transformation kinetics and 
multi-component phase equilibria to structure 
and properties of polyphase ceramics such as 
glass-ceramic compositions, triaxial porcelains, 
glazes, clay products, and refractories. 
W. D. Kingery, D. R. Uhlmann 

3.63 Ceramic Processes (A) 

Prereq.: 3.06 or 3.08, 3.20 
(3(1) Not to be offered 1985-86 
3-0-6 

Presents quantitative treatment of unit opera-
tions in powder processing-powder prepara-
tion, fabrication, and firing. Discusses glass 
processing-homogenization during melting: re-
lationship to mixing theory-glass forming. Also 
covers growth of crystals, thermodynamics, 
transport processes, and kinetics in relation to 
structures developed. 
R. L. Coble 

3.631 Processing of Metals, Ceramics, and 
Glasses (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-6 

Powder preparation, grinding, precipitation, 
sol-gel processing, fabrication, and firing. Her-
ring's scaling laws and application of the diffu-
sion sintering/hot pressing models. Cast 
ceramics — normal and rapid solidification. 
Melting and fining glasses and glass ceramics. 
Fabrication, annealing, tempering, optical fiber, 
sol-gel glasses. 
F?. L. Coble 

3.64 Special Problems in Ceramics (A) 

Prereq — 
G (1,2. S) 
Arr .  

Explores advanced work in this field. Course-
work includes lectures, conferences, assigned 
readings, and laboratory work 
W. D. Kingery 

3.691-3.699 Teaching Materials Science and 
Engineering 

Prereq.: — 
G (1, 2) 
Arr. 

Laboratory, tutorial, or classroom teaching un-
clei the supervision of a faculty member. Stu-
dents selected by interview. (Enrollment 
limited by availability of suitable teaching 
assignments.) 
D. R. Sadoway 

3.70 Special Problems in Metalluray (A) 

Prereq.: — 
G (1,2, S) 
Arr. 

Minor investigation in one of the special 
branches of metallurgy (Open only to stu-
dents properly qualified in the special field.) 
R. M. Latanision 
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3.71J Physical Metallurgy Principles for 
Engineers (A) 

(Same subject as 22.71J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-9 

See description under subject 22.71J. 
I-W. Chen 

3.711J Materials for Nuclear 
Applications (A) 

(Same subject as 22.70J) 
Prereq.: 3.14 or 3.71J 
G (2)  
3-0-9 

See description under subject 22 70J 
R. G. Ballinger 

3.72J Nuclear Fuels (A) 

(Same subject as 22.72J) 
Prereq.: 3.14 or 22.71J 
G (1)  
3-0-9 

See description under subject 22.72J. 
R G. Ballinger 

3.721J Radiation Effects in Crystalline 
Solids (A) 

(Same subject as 22.73J) 
Prereq.: 3.02 or 3.71J or 22.071J or 22.71J 
G (2)  
3-0-9 

See description under subject 22.73J. 
/-W. Chen 

3.74J Computational Methods In Materials 
Science and Engineering (A) 
(New) 

(Same subject as 22.44J) 
Prereq — 
G (2) 
3-0-9 

See description under subject 22.44J. 
G. Kalonji, S. Yip 

3.75J Radiation Effects In Reactor 
Structural Materials (A) 

(Same subject as 22.75J) 
Prereq.: 3.71J or 22.71J, 22.73J 
G (2) Not offered 1985-88 
3-0-9 

See description under subject 22 75J. 
K. C. Russell 

3.77 Laboratory Measurement and Control 

Prereq — 
G (1) 
2-1-3 

Discusses laboratory techniques. Instrument 
characteristics. Basic electrical circuits. Trans-
ducers for force, stress, pressure, displace-
ment, flow, and temperature input Vacuum 
techniques. Special methods such as radio 
tracers, ultrasonic. laser. Control and record-
ing systems Analysis of experimental data. 
J. T. Blucher 

3.79 History and Anthropology of Materials 
Technology (A) 
(New) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Evaluates development of several major ma-
terials technologies and their impact on pre-
industrial societies. Considers criteria societies 
use when selecting and processing materials 
and why people engineer certain properties of 
materials to exclusion of others. Explores ide-
ological and aesthetic criteria and social val-
ues so often overwhelmingly influential in 
materials develoment. Research term project 
required for graduate credit 
L. W. Hobbs, H. N. Lechtman 

3.82J Structural Mechanics In Nuclear 
Power Technology (A) 

(Same subject as 1.56J, 2.084J, 13.14J, 
16.261J, 22.314J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

See description under subject 22.314J. 
J. E. Meyer, 0. Buyukozturk 

3.90J Fracture of Structural Materials (A) 

(Same subject as 1.591J, 13.16J) 
Prereq . 1.59J or 2.30 or 3.141 or 13.15J 
G (1) 
3-0-6 

Analyzes criteria for crack initiation and propa-
gation leading to structural failure. Studies 
fracture mechanics starting with Griffith theory 
for ideally brittle materials and through plane 
strain fracture toughness phenomena. Effects 
of geometry, rate, environment, fatigue, tem-
perature, composition, and microstructure. 
Fracture behavior of welded metals, heat 
affected zone. Relation to dislocation mechan-
ics. Significance of fracture surface morphol-
ogy. Metals, cementitious materials, rock, 
polymers, fiber reinforced composites. Empha-
sizes current research in field. 
F. J. McGarry, K. Masubuchi 

3.91J Mechanical Behavior of Plastics (A) 

(Same subject as 1 593J) 
Prereq.: 3.064 
G (1) 
3-2-4 

Relation among chemical composition, phys-
ical structure, and mechanical behavior of 
plastics or synthetic high polymers. Study of 
types of polymers; fundamentals of viscoelas-
tic phenomena such as creep, stress relaxa-
tion, stress rupture, mechanical damping, 
impact: effects of chemical composition and 
structure on viscoelastic and strength proper-
ties; methods of mechanical property evalua-
tion. Influences of plastics fabrication methods. 
Emphasis on recent research techniques and 
results. Individual laboratory projects investi-
gating problems r )Iated to current research 
F. J. McGarry, D. K Roylance 

3.92J Composite Materials (A) 

(Same subject as 1 594J) 
Prereq. 3 064 
G (2) 
3-2-4 

Concepts underlying formation, characteristics, 
and behavior of plastics-based composites 
such as fiberglass laminates, structural sand-
wiches, plywood, and load-bearing adhesive 
joints. Typical components such as metals, 
glass, synthetic arid natural adhesives, plas-
tics, foams, wood, paper, fabrics, and rubber. 
Correlation between adhesion principles and 
physical behavior. Methods of design, analy-
sis, fabrication, and testing. Discusses failure 
mechanisms of chemical, and mechanical 
types. Individual laboratory projects investigat-
ing problems related to current research. 
F. J. McGarry 

3.93 Materials Science of Polymers (A) 

Prereq.: 3.061J, 10.691 
G (1) Next offered 1985-86 
3-0-9 

Considers structure and properties of poly-
mers from viewpoint of materials science. 
Specific attention to polymerization processes, 
melt and crystal structures, crystallization from 
the melt and dilute solutions, rheology and re-
laxation behavior, rubber elasticity, mechanical 
properties, and effects of orientation and fillers 
on various properties. Emphasizes student 
participation in class discussion. Permission of 
instructor. 
D. R. Uhlmann 

3.930 industrial Practice 

Prereq — 
U (S) 
0-12-0 

Enrollment restricted to students in Course 
III-B. Provides academic credit for first ap-
proved work assignment at a company. 
J. M. Ohosi, T. B. King 

3.931 industrial Practice 

Prereq.: — 
U (S) 
0-12-0 

Enrollment restricted to students in Course 
ill-B. Provides academic credit for second ap-
proved work assignment at a company. 
J. M. Dhosi, T. B. King 

3.932 Industell Practice (A) 

Prereq — 
G (1, 2, S) 
0-6-0 

Provides academic creit for graduate stu-
dents in Course lila for approved work as-
signments at cornpanies. May be repeated. 
J. M. Dhosi, T 8 King 



Materials Science and Engineering 	 340 

3.95 Environmental Properties of 
Polymers (A) 

Prereq.. 3.062 
G (2) Next offered 1985-86 
3-0-9 

Discussion of the many ways in which poly-
mers influence and are influenced by environ-
mental and societal factors, to include polymer 
weatherability and stabilization effects of 
solvents, thermal degradation, flammability, re-
cycling and disposal, toxicity, response of pol-
ymer industry to current economic and societal 
trends. Illustrated by case studies. Projects. 
D. K. Roylance, G. E. Wnek 

3.96 Spectroscopy and Electrical 
Properties of Polymers (A) 

Prereq.: 3.062, or 10.641 
G (2) Next offered 1985-86 
3-0-9 

The first two-thirds of subject focus on working 
knowledge of modern spectroscopic tech-
niques (primarily UV-VIS, IR, and NMR) for 
determination of polymer composition, micro-
structure, and molecular dynamics. Selected 
instrumentation available for laboratory work. 
Also discusses topics of current interest con-
cerning electrical properties including dielectric 
behavior and highly conductive polymers. 
G. E. Wnek 

3.961 Polymer Synthesis and Properties (A) 

Prereq.. 10.691 
G (1) 
3-1-5 

Fundamental chemistry of polymerization re-
actions. Reaction mechanisms and polymeri-
zation techniques. Emphasizes relationships 
among preparation, structure, and properties. 
Topics: coupling reactions, radical, ion, and 
coordination polymerization and chemical 
modilication of polymers. 
G. E. Wnek 

3.99 Special Problems In Polymer Science 
and Engineering (A) 

Prereq.: — 
G (1,2, S) 
Arr.  

Advanced work in the field. Lecture, con-
ferences, assigned readings, and laboratory 
work. 
D. R. Uhlmann 
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4.UR Undergraduate Research In 
Architecture 

Prereq — 
U (1,2) 
Arr.  

Research and project activities which cover 
the range represented by the various research 
interests and projects in the Department. 
Staff 

4.01 Issues in Architecture 

Prereq.: -- 
U (1) 
3-3-6 

Infroductory architectural design studio about 
seeing and understanding the built world in a 
way that provides a framework of places for 
people. A series of cumulative exercises in-
volving designing places for oneself, for a few 
people, for many people. Lectures, individual 
and group design projects. Intended for fresh-
men and sophomores. 
J. Wampler 

4.071J Design with Microcilmate 

(Same subject as 11.185J) 
Prereq.: 8.01, 18.01 
U (1) LAB 
3-6-3 

Introduces microclimate design principles 
through lecture and field investigations. Wind 
effects on buildings, noise control, solar and 
nocturnal radiation control, human comfort de-
termination, thermal storage design. Investi-
gates how vegetation affects microclimate and 
how microclimate influences vegetation. Mod-
eling methods for testing design alternatives 
and measurement techniques for adequate 
site reconnaissance. Concludes with a com-
prehensive environmental design problem. 
T E. Johnson 

4.125, 4.126 Architectural Design' 

Prereq.: 4.26 
U (1, 2) 
0-12-8 

Establishes basic attitudes to architectural or-
ganization and its reflection in form. Includes 
projects where imposed conditions of site, pro-
gram. and building system emphasize the in-
terrelationship of fundamentai elements in the 
pattern of decision making that constitutes ar-
chitectural design Develops presentations 
through drawings and models Intended for 
juniors, seniors. and erlaring graduate 
students 
Architectural Design Staff 

4.131, 4.132 Architectural Design' 

Prereq.: 4.125, 4.126 
U (1,2) 
0-12-8 

4.143, 4.144 Architectural Design (A)' 

Prereq.: 4.125, 4.126 
G (1,2) 
0-12-8 

Projects develop awaleness of the principal is-
sues facing the contemporwy architectural de-
signer and the range of possibilities available 
for effective satisfaction of common environ-
mental needs. Design for intensive, extensive, 
and multiple space uses. Buildings of multi-
story construction. Considers natural and artifi-
cial environmental controls as they influence 
the design concepts and the installations 
associated with them 
Architectural Design Staff 

4.155, 4.156 Architectural Design (A) 

Prereq 4 144 
G (1, 2) 
0-12-8 

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. 
Architectural Design Staff 

4.160 Urban Settlement Design in 
Developing Countries 1(A) 

Prereq.: Permission of Instructor 
G (2) 

4.161 Urban Settlement Design In 
Developing Countries II (A) 

Prereq.: 4.160 
G (1) 
0-12-8 

Advanced projects on urban settlement envi-
ronments for low income groups in developing 
countries. Aims: to prepare designers to par-
ticipate effectively in the process of shaping 
the environment; to develop tools to define 
and evaluate design determinants; and to 
make these tools available to those concerned 
and responsible for action at the policy-making 
level. 
13. Goethert 

-- 
'Note about the subtects in Architectural Design The se 
duenoe in Architectural Design is a cumulative program Its 
successfu; completion by the student is subject to the eyalua 
bon of the staff independently 01 formal grades accumulated 

4.163J Urban Design (A) 

(Same subject as 11.332J) 
Prereq.: Permission of Instructor 
G (2) 
Arr 

The design of urban environments. Strategies 
for change in large areas of cities, to be de-
veloped aver time, involving different actors. 
Fitting forms into natural, man-made, histori-
cal, and cultural outlooks; 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 de-
sign and planning guidelines. 
D. Frenchman 

4.164 Housing Design and Methods (A) 

Prereq. 4.211, 4.224 
G (2) 
0-12-8 

Understanding problems related to design of 
residential environments and development of 
skills to deal with these problems Emphasizes 
application of methods which deal with issues 
of change, evaluation of the capacity of a 
given environment to accommodate to chang-
ing uses and lifestyles. Assesses the impact of 
changing normative criteria on the physical 
environment Developing alternative solutions 
within a given set of constraints. Projects in 
the design of buildings and of urban (residen-
tial) environments. 
N Hamdi 

4.165 Architectural Design for Islamic 
Cultures (A) 
(New) 

Prereq 4.144 
G (2) 
0-12-8 

Projects selected to develop awareness of the 
principal Issues facing the architectural de-
signer in Islamic cultures. Cross-cultural com-
parison used as part of the method of 
teaching. Consideration of environmental, so-
cial. economic, and aesthetic factors. 
W. L. Porter 
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4.17, 4.171 Special Problems in 
Architectural Design 

Prereq.. — 
U (1,2) 
Arr.  

4.19, 4.191 Special Problems in 
Architectural Design (A) 

Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

Supplementary work on individual or group 
basis, Registration subject to prior arrange-
mert for subject matter and supervision by 
staff. 
Architectural Design Staff 

4.211 interventions to Urban Housing (A) 

Prereq.: 4.125 or 4.126 
G (1)  
3-3-6 

Introduces the relative roles which users and 
institutions play in shaping the urban residen-
tial environment and the processes of planning 
and building. Evaluating the evolution of these 
processes in various cultural and historical 
contexts, tackling related design information 
and regulatory controls. Assessing profes-
sional, governmental, and industrial interven-
tions in these processes, types, tools, and 
implications. Case studies illustrate alternative 
approaches at dwelling and neighborhood 
levels. 
N. Hamdi 

4.224 Thematic Design: Theory (A) 

Prereq.: 4.125, 4.126 
G (2)  
3-4-5 

Lectures and exercises on the principles of 
thematic design. Theme, pattern, and type as 
Ordering devices. Spatial and physical the-
matic systems. Levels among thematic sys-
tems Change and the dimension of time in 
design Territory and territorial order. Inside-
outside and public-private transitions. Social 
and personal values and their relations to 
form. Provides understanding and skills for 
general use in architectural and urban design. 
N. ,I. Habraken 

4.225 Thematic Design: Methods (A) 

Prereq.: 4.125, 4.126 
G (1) 
3-4-5 

Methodological principles of thematic design 
and their application. Develops a spatial 
theme and its elaboration on the level of the 
building as well as the urban tissue. involves 
development of variants within given thematic 
rules, evaluation of the capacity of specific 
configurations; analysis of zones, sectors, and 
sector groups; formulation and use of selec-
tion and position rules. Familiarizes students 
with generation and control of more .„omplex 
form systems and appropriate use of available 
methods 
N J Habraken 

4.227 Issues of Theory and Method In 
Design IA) 

Prereq.: Permission of Instructor 
G (1) 
2-0-4 

Examines questions of methodology in design, 
theory uf design, and theory of the built envi-
ronmen1 based on readings and visual docu-
mediations. Topics vary each semester. 
N. J Habraken 

4.231 Computers and Graphics 

Prereq.: Permission of Instructor 
G (1) 
4-2-6 

A general introduction to computer graphics 
and its applications in design, architecture, 
and the graphic arts. Practical assignments 
provide experience in the use of 2-D and 3-0 
graphics in the extensive facilities of the Archi-
tecture Machine Group, including touch-
sensitive screens, color raster displays, and 
computer-linked video systems. PL1 is the 
programming language most in use. Program-
ming experience not mandatory. Open to 
undergraduates. 
P. Purcell 

4.232 Advanced Computer Graphics and Its 
Applications (A) 

Prereq.: 4.231 
G (2) 
4-C-8 

Main thrust is enhancement of human/ma-
chine communication at computer graphics 
interface. Formulation of individual projects 
within current reseatch of the Architecture 
Machine Group: modeling of human form and 
gesture and integrating of text and visual im-
ages in development of graphic information 
systems. Presents a wide spectrum of interac-
tive techniques, including gesture modeling 
systems, voice recognition, synthesis meth-
ods, and touch-sensitive displays. 
P. Pi./ ! oil 

4.241 Computer Graphics Programming 

Prereq — 
U (1) 
4-0-8 

Overview of the techniques of computer image 
synthesis, including both hardware and soft-
ware. Line drawing and color raster graphics. 
Homogeneous coordinates, hidden surface, 
and smooth-shading algorithms. Programming 
problems and a term project. Limited enroll-
ment. Previous programming experience 
required. 
A. Lippman 

4.242 Advanced Computer Graphics (A) 

Prereq 4 241 
G (2) 
4-0-8 

Treats in-depth current research in 3-D com-
puter graphics. Readings from recent papers. 
Significant term projects including an imple-
mentation, written report, and classroom 
presentation. 
A. Lippman 

4.251 Digital Video (A) 

Prereq.: Permission of Instructor 
G (2) 
2-0-7 

Provides a technical introduction to video im-
aging, storage, and display devices, and their 
digital counterparts. Regards the video system 
as a general communications link capable of 
transmission of analog images as well as 
computer data, connected to image process-
ing equipment as well as digital computers 
ani displays. Topics: raster scan display ar-
chitecture, anti-aliasing, optical storage, video 
encoding. Requirements include individual 
term projects. 
A. Lippman 

4.254J Mass Communications Technology 
/And Policy (A) 

(Same subject as 17.742J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-9 

See description under subject 17 742J 
A. Lippman, W. R. Neuman 

4.259 Special Projects In Media 
Technology (A) 

Prereq Permission of Instructor 
G (1, 2) 
Arr. 

Supplementary work on individual or group 
basis. Registration subject to prior arrange-
ment for subject matter and supervision 
staff. 
Staff 

4.26 Observing Form In Context 
(Revised Content) 

Prereq.: 4.01 
U (2) 
3-3-6 

Introduction to disciplined observation of the 
built environment. Study of architectural places 
and gestures in their context by observing 
qualities of space, light, form, and materials. 
Lectures, field studies, drawings, sketches, 
designs, and discussions 
F. P Domeyko 

4.281 Design Skills Workshop 

Prereq.: Permission of Instructor 
G (1) 
Arr. 

Supplements Level I Architectural Design Stu-
dio. Emphasizes acquisition of drawing and 
observational skills. Field trips, guest lectures, 
and presentations focus on issues specific to 
developing a design drawing repertoire. Indi-
vidual tutorials in graphic skills Restricted to 
and intended for entering M Arch. stuients 
J fi Myer 
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4.273 Methods of inquiry In Architecture 	4.30 Basic Structural Theory 
Studies 

Prereq.: Permission of Instructor 
G (1)  
3-2-7 

Introduces ways of acquiring systematic 
knowledge about the built environment. Exam-
ines what constitutes valid knowledge in archi-
tecture and compares various approaches to 
the understanding of the built environment. 
Emphasizes theory building and testing appro-
priate to architectural studies. Requirements 
include exercises aimed at improving skills in 
conceptualizing problems; developing con-
cepts; interpreting information; and communi-
cating results. Required of all first-year 
S.M.Arch.S. students. 
E. Robbins 

4.276 Introduction to Building Economics 

Prereq.: Permission of Instructor 
G (2)  
4-2-6 

Introduces basic analytical concepts of micro 
and macroeconomics, with applications to 
building and the building industry. Prepares for 
microeconomic analysis of firms engaged in 
panning, real estate development, design, 
construction, and maintenance of buildings, as 
well as for macroeconomic analysis of the 
building industry in developed and developing 
countries. Required of all first-year 
S.M.Arch.S. students. 
R. Brn 

4.26 Preparation for M.Arch. Thesis (A) 

4.282 Preparation for S.M.Arch.S. 
Thesis (A) 

4.283 Preparation for S.M.Vis.S. Thesis (A) 

Prereq.: Permission of Instructor 
G (1,2) 
Arr.  

Selection of thesis topic, definition of method 
of approach, and preparation of thesis pro-
posal. Independent study supplemented by 
individual conference with faculty. 
Staff 

4.291 Special Topics in Design information 

Prereq.: Permission of Instructor 
U (1, 2) 
Arr. 

4.295-4.299 Special Topics in Design 
Information (A) 

Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

Supplementary work on individual or group 
basis. Registration subject to prior arrange-
ment for subject matter and supervision by 
staff 
Staff 

Prereq • 8.02, 18.02 
U (2) SD 
3-3-6 

Introduces the static behavior cil 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. Labora-
tory to solve structural problems by building 
simple models and testing them. 
L. B. Groisser 

4.315J Structural Engineering Laboratory 

(Same subject as 1.105J) 
Prereq — 
U (1) LAB 
0-3-3 

See description under subject 1 105J. 
W. P Zalewski 

4.331 Synthesis of the Behavior of 
Structural Systems I 

Prereq — 
G (1)  
4-0-4 

4.332 Synthesis of the Behavior of 
Structural Systems II 

Prereq.: 4.331 
G (2)  
4-0-4 

Classification of the most characteristic pat-
terns of the behavior of basic structural 
materials, structural systems, and their com-
ponents. Catenary, arch, and shell structures. 
Flow of internal forces in deep walls and 
beams; trusses; frames and plates. Studies 
relationship between shape of structure and its 
technological and mechanical efficiency as a 
way to general optimization. Applies mastery 
of simplified procedures — graphical and nu-
merical — to the design of structural systems. 
W. P. Zalewski 

Prereq.: 4.30 or 4.331 
G (1)  
4-0-4 

Approximate methods for the initial selection 
of framing systems for vertical loading. Load-
ing conditions and building codes. Design of 
beams for shear, bending moment. and cid-
flection criteria, design of columns. Application 
to a wood house including alternative wood 
floor framing, walls, columns, and ratters. 
Optimum iruss depth 
L. El Groisser 

4.34tQtructural Design Workshop (A) 

Prereq.: 4.126, 4.30 or 4.331, 4.402J 
G (2)  
4-4-4 

Allows participation in faculty-initiated struc-
tural design research projects related to archi-
tectural applications of new building 
components and methods of their assembly. 
W. P. Zalewski 

4.39 Special Problems in Structural 
Design (A) 

Prereq.: 4.30 or 4.331 
G (1,2) 
Arr. 

Supplementary structural design on individual 
or group basis. Registration subject to prior ar-
rangement for suhject matter and supervision 
by staff. 
W. P. Zalewski 

4.402J Building Construction I 

(Same subject as 1.411J) 
Prereq 
U (1)  
3-3-6 

Basic principles of materials and methods of 
construction as appiled to common generic 
building types. Emphasizes integrated team 
approach from preliminary design to on-site 
implementation. Lectures, problem sets, dem-
onstrations, and field trips illustrate principles. 
E. Dluhosch 

4.403J Building Construction II 

(Same subject as 1.412J) 
Prereq.: 1.02, 1.04; or 4.402J, 4.30 or 4.331 
U (2)  
2-4-3 

Technical analysis and on-site case studies of 
selected building projects and/or their constitu-
ent sub-systems and elements. Investigates 
operational integration and technical imple-
mentation of materials and processes to real-
ize explicitly stated design criteria by means of 
best current building practice. Develops con-
struction documentation, details, and basic 
specifications within given limits of codes, reg-
ulations, and other legal restrictions. 
E Dluhosch 

Supplementary work on 	or group 
basis. Registration subj,J,..t 	prior arrange- 
ment for subject matter and s.tpervision by 
staff. 
E Dluhosch 

4.43 Acoustics In Architecture and 
Planning 
(Revised Content) 

Prereq.' 4.402J 
U (1) 
4-0-4 

Describes desirable and undesirable interac-
tions between people and sound, indoors and 
outdoors, and uses this information to develop 
acoustical design criteria for architecture and 
planning Physical principles of sound genera-
tion, propagation, and reception. Techniques 
and data used to provide good hearing condi-
tions in interior and exterior spaces, and to 
control noise in rooms, buildings. sites. and 
regions. Practical examples and case-history 
illustrations. 
R. H. Bolt 

4.409 Special Problems In Building 
Technology (A) 

Prereq.. 4.30, 4.402J, 4.43 
G (2) 
Arr. 

4.341 Framing Systems for Small 
Structures 
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4.45 Uses of Energy in Buildings 

Prereq.: 4.402J 
U (1) 
3-0-6 

Explores energy utilization in buildings spe-
cially emphasizing energy conservation. Em-
phasizes a qualitative understanding of the 
various energy flows affecting buildings as 
well as a quantitative understanding of the 
major factors influencing building design and 
operation. Topics: thermal comfort, climatic 
analysis, thermophysical properties of building 
materials, psychrometrics, heat gain and loss. 
lighting, and HVAC selection and integration. 
H. J. Bryan 

4.46 Solar Architecture (A) 

Prereq.. 4.45 
G (2) 
3-0-6 

Develops and applies principles for the utiliza-
tion of solar energy in buildings. Covers meth-
ods for designing solar energy systems and 
predicting their performance. Topics: solar 
movement, solar radiation, fundamentals of 
solar heating and cooling, active solar design 
for space heating, cooling, and domestic hot 
water, passive solar design for space heating 
and coolirg. performance and economic anal-
ysis, and the integration of solar concepts into 
building design 
H. J. Bryan 

4.468 Energy Conscious Design (A) 

Prereq.: 4.071J, 4.131 or 4.143, 4.45, 4.46 
G (2) 
4-4-12 

Examines energy-conscious design issues us-
ing a commercial design problem in a studio 
format. Presents design and modeling meth-
ods for predicting thermal and lighting behav-
ior. Studies building material choices and 
introduces the latest building technology for 
conserving energy. 
T. E. Johnson 

4.474 Uses of Daylighting In Buildings (A) 

Prereq.: 4.45 
(3(1) 
3-0-6 

Explores and analyzes in detail the principles 
associated with utilization of daylighting in 
buildings. Topics. history of daylighting, funda-
mentals of light, daylight availability, strategies 
for daylighting design, architectural considera-
tions, calculations and design methods, ther-
mal and energy considerations, integration of 
daylighting with artificial lighting, lighting con-
trol strategies and integration of daylighting 
into building design 
H. J. Bryan 

4.497-4.499 Special Problems in 
Environmental Controls (A) 

Prereq — 
(3(1, 2) 
Arr .  

Supplementary work on individual or group 
basis. Registration subject to prior arrange-
ment for subject matter and supervision by 
staff 
H. J. Bryan 

4.51 Building Systems I 

Prereq.. Permission of Instructor 
G (1) 
3-0-6 

Studies technological innovation in building 
construction, including mechanization, prefabri-
cation, industrialization, ard automation. Ana-
lyzes processes for building system production 
and delivery on-site, based on user-friendly 
design performance criteria. Applies appropri-
ate building systems in b6h industrialized and 
developing countries. Lectures, case studies, 
and field trips. 
E. Dluhosch 

4.52 Building Systems It (A) 

Prereq.. 4.51 
G (2) 
3-0-6 

Seminar on applying andror adapting appropri-
ate technological solutions to selected generic 
building types and or construction systems. 
Develops innovative strategies for planning, 
programming, procurement, and on- or off-site 
assembly of rationalized, prefabricated, or in-
dustrialized building systems or subsystems. 
Evaluates solutions in terms of functional and 
spatial adaptability to changing user needs. 
E. Dluhosch 

4.55 Building Economics: Prolect Life 
Cycle Analysis (A) 

Prereq 4.276 
G (1) 
3-0-6 

Examines microeconomic aspects of building 
and building technology in framework of proj-
ect life cycle analysis. Analyzes economic role 
of design professionals in network of key ac-
tors participating in project life cycle: planning, 
real estate development, design, construction, 
maintenance, reconstruction. Requires empiri-
cal research projects into life cycle phases 
and or facets in a unified case study format. 
R Bon 

4.56 Building Economics: Inter-industry 
Analysis (A) 

Prereq.. 4.276 
G 12) 
3-0-6 

Studies macroeconomic aspects of building 
and building technology in framework of inter-
industry analysis. Emphasizes input-output 
analysis and extensions: social accounting 
matrices. multiregional input-output analsis, 
development network analysis. Requires em-
pirical research projects into industrial and re-
gional interdependencies of building industry 
in developed and developing countries. 
R Bon 
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4.59 Special Topics In Systems 
Building (A) 

Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

Suppktmentary study on selected topics such 
as managerial, economic, socioeconomic, 
and or political problems connected with the 
building industry. Registration subject to prior 
arrangement for subject matter and 
supervision 
E. Dluhosch 

4.601 Topical Studies In the History 
and Theory of Art 
(Revised Unit) 

Prereq 
U (1) HUM-D 
4-0-5 

Introduces the history and theory of painting 
and sculpture from prehistoric times to late 
Baroque. Examines key objects in terms of 
style, iconography, and function and consid-
ers them as expressions of the social, political, 
religious, and intellectual values of their re-
spective cultures. Emphasizes discussion of 
the different functions of art and basic modes 
of artistic furmation. May count toward 
Humanities Requirement, 
A. M. Wagner 

4.605 Introduction to the History and 
Theory of Architecture 

Prereq.: 
U U (2) HUM-D 
4-0-5 

Provides an outline of the history of architec-
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. May count toward 
Humanities Requirement. 
D. H. Friedman 

4.615 Selected Topics In Architecture of 
the Ancient World 

Prereq . 4.602 
G (1) 
3-0-6 

Analysis of role of mass, space, structure, 
light, surface, and related social, political, and 
economic factors in architecture and urban de-
sign frori prehistory through Roman times. 
Open to qualified undergraduates. Permission 
of instructor required. 
D. H. Friedman 

4.625 Selected Topics Ir. Architecture in the 
Middle Ages 

Prereq 4.602 
(3 (1) Next offered 1985-86 
3-0-6 

A history of buildings from the time of Rome's 
conversion to Christianity to the beginning of 
the Renaissance. Deals with the history of ar-
chitectural form, methods of design and con-
struction, and the historical and physical 
contexts of the buildings. Open to qualified 
undergraduates. Permission of instructor 
required. 
D. H. Friedman 
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4.647 American Architecture: Boston 	 4.661 Theory and Method in the Study of 
Architecture and Art (A) 

4.635 Late Gothic and Early Renaissance 
Architecture 

Prereq.: 4.602 
U (1) HUM-D 
3-0-6 

A history of the recreation in late medieval Eu-
rope of the classical style in architecture. Ex-
amines trends in late Gothic architecture from 
which new style emerged in Florence in 1419. 
Traces its development through the work of 
Brunelleschi, Alberti, Bramante, and others. 
Deals with the architectural professiel, theory, 
and historical and physical contexts of the 
buildings. Open to qualified undergraduates. 
Permission of instructor required. May count 
toward Humanities Requirement. 
D. H. Friedman 

4.636 High Renalosance and Baroque 
Architecture 

Prereq 4 602 
G (2) 
3-0-6 

A history of the establishment of the normative 
style of European classicism in architecture in 
Rome at the beginning of the 16th century and 
its transformations through 1 750 in Mannerist, 
Baroque, and Rococo form. Discusses the ar-
chitectural profession, the place of architecture 
among the arts, and the historical and physical 
context of the bui.dings. Open to qualified un-
dergraduates. Permission of instructor 
required. 
D. H. Friedman 

4.642 Modern Art from Impressionism 
to Cubism 
(Revised Unit) 

Prereq — 
U (2) HUM-D 
4-0-5 

Presents Cezanne, Gauguin, Van Gogh, and 
Seurat against a background of Impressionism 
and other 19th-century styles and their rela-
tionship to the Synthetist, Nabis, and Symbol-
ist groups. Regulred readings from letters and 
other writings by the artists, their artist and 
writer friends, and their critics. May count to-
ward Humanities Requirement. 
A. M. Wagner 

4.645 Selected Topics In Architecture — 
1750 to the Present 

Prereq : 4.602 
G (1) 
3-0-6 

General study of modern architecture in Eu-
rope and America in the context of architec-
tural and social programs. Open to qualified 
undergraduates Permission of instructor 
required. 
S. Anderson 

4.646 American Landscapes. Towns, and 
Buildings 

Prereq 4 60? 
Gill 
3-0-6 

Introduces environmental history in the US 
concentrating on 19th- and 20th-century de-
velopments. Open to qualified undergraduates. 
Permission of instructor required 
S. Anderson, 0 H. Friedman 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Studies urban and architectural development 
of Boston and its region. Selected topics in 
American architecture and urbanism as con-
text for or comparison with Boston. Open to 
qualified undergraduates. 
S. Anderson, D. H. Friedman 

4.651 Modern Art from Cubism to the 
Present 
(Revised Unit) 

Prereq.. 
U U (1) HUM-D 
4-0-5 

Cubism, Futurism, Constructivism, and other 
phases of early 20th-century art during which 
the theories, styles, and attitudes of contem-
porary art were formulated. Dadaism, Surreal-
ism, and other intermediate phases leading to 
Abstract Expressionism in New York. Consid-
ers Post-Painterly Abstraction styles, Pop Art. 
Minimalism, and the resurgence of Realism 
both historically and critically. May count to-
ward Humanities Requirement. 
A. M. Wagner 

4.653 Advanced Study in 20th Century 
Art (A) 

Prereq.: Permission of Instructor 
G (2) 
Arr. 

Seminar on a selected topic from 20th-century 
art. Requires original research and presenta-
tion of oral and written reports. 
A M. Wagner 

4.654 Advanced Studies in icoliography 
and Symbolism (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Selected topics and guided research in icon-
ography and symbolism in 191h- and 20th-
century art. Registration subject to prior ar-
rangement for subject matter and supervision 
by instructor 
VV. V. Andersen 

4.656 Modern Architecture in Europe from 
189510 the Bauhaus (A) 

Prereq 4.645 
G (2) 
3-0-6 

Art and architecture in Europe from the late 
19th century to the time of the Nazi repression 
of modern art. Intensive study of the people. 
works, and controversies from which the Euro-
pean "modern movement emerged. leading 
in turn to the transformation of American 
architecture 
S Anderson  

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Studies theoretical and historiographical works 
pertaining to the fields of architecture, art, and 
environmental studies. Members of seminar 
pursue work designed to elucidate and criti-
cize their own presupposition and methods. 
Open only to Ph .D. candidates and other ad-
vanced students. 
S. Anderson 

4.663 Studies Toward a Theory of 
Architecture and Environmental Design (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Considers contemporary theoretical positions. 
Requires reports in the context, criticism, or 
support of the seminar thesis. 
S. Anderson 

4.664 Criticism of Architecture (A) 

Prereq Permission of Instructor 
G(l) 
3-0-6 

Surveys various approaches (social, environ-
mental, economic, compositional, structural, 
functional) and bases for the criticism of archi-
tecture. Emphasizes the formal bases of criti-
cism. History of criticism, relation of criticism 
and history, value of criticism to the profes-
sion, criticism as a means of achieving quality 
in architecture, and criticism as a rational and 
emotional response to architecture. 
S. Anderson 

4.671 History of Urban Form (A) 

Prereq Permission of Instructor 
G (1) 
3-0-6 

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 
changing contexts of culture, politics, and the 
structure of public and private institutions. 
D. H. Friedman 

4.672 Elements of Urban Evolution 

Prereq — 
U (2) 
3-0-6 

Considers the forces, in different periods, de-
termining the character and principal functions 
of cities — military, religious, commercial, po-
litical, industrial, and utopian. Readings in liter-
ary, artistic, and historical sources 
Independent individual student projects with a 
wide range of topics for term papers dealing 
with a particular city over a manageable time 
span. Lectures and seminars Limited enroll-
ment. May count toward Humanities 
Requirement. 
D H. Friedman 
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4.873 Seminar in Urban Communal 
Space (A) 

Prereq.: Permission of Instructor 
G (2) 
Arr. 

A working seminar conducting continuing re-
search on the sociophysical structure of urban 
communal space. Attention to the literal quali-
ties of this space and especially to the models 
by which the form, meaning, and use of com-
munal space are understood and changed. 
The seminar to produce theoretical or critical 
essays, graphic analyses, formalizations or 
designs. Limited enrollment. 
S. Anderson 

4.681 Introduction to Building in East Asia 

Prereq.: — 
U (2) 
3-0-6 

Promotes understanding of society in East 
Asia through the study of conscious and un-
conscious making, perception, and represen-
tation of the built environment as well as 
attitudes toward and behavior within it, both 
historically and at present. Historical and an-
thropological approach. Emphasizes India, 
China, and/or Japan. May count toward Hu-
manities Requirement. 
G. Nitschke 

4 682 Selected Topics in the Study of East 
Asian Architecture (A) 

Prereq.: Permission of Instructor 
G (2) 
2-0-7 

Research seminar 	the development, struc- 
ture, and modula 	k:ie traditional Japanese 
house and garden and their relation to folk 
and religious architecture as well as to their 
urban contexts or their setting in nature. His-
toric and structural approach based on mea-
sured drawings and translations of early texts 
on the subject written by craftsmen, priests, 
and literati. 
G. Nitschke 

4.683J The 'Islamic' City: rti ory, Culture, 
and Form 

(Same subject as 21 482J) 
Prereq Permission of Instructor 
G (2) 
3-0-6 

Introduces Islamic civilization, past and pres-
ent, through a study of the city in the Muslim 
world. Illustrates how the lenses of social and 
architectural history, anthropology, and plan-
ning reveal different phenomena in the city 
and different aspects of urban culture and 
form. Poses the question: How far can the so-
cioeconomic, political, architectural, and spa-
tial features of such cities as Fez, Cairo, and 
Lahore be explained in terms of Islam? Open 
to qualified undergraduates. 
P. S Khoury, W. L. Porter, Y. Tabbaa  

4.684 Islamic Art and Architecture 

Prereq.: -- 
U (2) 
3-0-6 

Introduces the architecture, painting, and dec-
orative arts of the Islamic world. Emphasizes 
the major monuments of Islam in terms of 
their functions within the urban setting, their 
formal qualities and aesthetic principles, and 
their cultural connotation. Discusses such typi-
cal elements of Islamic architecture as inscrip-
tions, arabesque, the minbar, the minaret and 
muqarnas. Also surveys the development of 
Islamic painting and decorative arts. May 
count towards Humanities Requirement. 
Y. Tabbaa 

4.685 Islamic Architecture and Urban 
Form (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Studies the Islamic built environment at the ur-
ban scale. Urban and rural case studies, his-
tory of urban design, preservation of historic 
sites. 
Y. Tabbaa 

4.686 The Mosque (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

The Mosque in Islamic architecture. Empha-
sizes geographic and formal elements rather 
than chronological development. Relation of 
the Mosque to the Islamic community and its 
practices. 
Y. Tabbaa 

4.687-4.689 Special Studies in the History, 
Theory, and Criticism of Architecture and 
Urban Form in the Islamic World (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Special topics in the history, theory, and criti-
cism of architecture and urban form in the Is-
lamic World, varying at the discretion of the 
instructor. 
Y. Tabbaa 

4.691 Special Studies in the History, 
Theory, and Criticism of Art 

Prereq. -- 
U (1,2) 
Arr.  

4.692, 4.693 Special Studies in the 
History, Theory, and Criticism of Art (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Individual or group projects on topics in the 
history, theory, and criticism of art. Registra-
tion subject to prior arrangement for subject 
matter and supervision by staff. 
A. M. Wagner  

4.695 Special Studies in the History. 
Theory, and Criticism of Architecture and 
Urban Form 

Prereq.: — 
U (1.2) 
Arr.  

Individual or group projects in the history, 
theory, and criticism of architecture and urban 
form. Registration subject to prior arrangement 
for subject matter and supervision by staff. 
S. Anderson 

4.696-4.699 Special Studies in the History, 
Theory, and Criticism of Architecture and 
Urban Form (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Special topics in the history, theory, and criti-
cism of architecture and urban form, varying at 
the discretion of the instructor. 
S. Anderson 

4.724 Design for Development (A) 
(New) 

Prereq.: Permission of Instructor 
G (1)  
4-0-8 

Introduction to the design process from the 
perspective of the developer. Includes: the de-
veloper/architect relationship; quality and de-
sign; interrelationship of form, function, and 
financial outcome. 
M. Buckley 

4.726.1 Site Analysis and Planning 
(New) 

(Same subject as 11 336J) 
Prereq.: Permission of Instructor 
G (2)  
1-8-3 

See description under subject 11.336J 
G. A. Hack 

4.736.1 introduction to Urhan Design and 
Development 

(Same subject as 11.301J) 
Prereq Permission of instructor 
G (1)  
3-0-9 

Examines both the structure of cities and ways 
they can be changed. Includes: historical 
forces that have produced cities, models of ur-
ban analysis, contemporary theories of urban 
design, implementation strategies. Core lec-
tures supplemented by discussion group fo-
cusing on student work. Speakers present 
cases involving current projects illustrating the 
scope and methods of urban design practice 
D. Forichman 

4.743J Neighborhood Planning (A) 

(Same subject as 11.420J) 
Prereq.: 11.200, 11.210, 11.220 or 4.144 
G (2)  
3-0-6 

See description undei subject 11.420J. 
P. L. Clay 
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4.753J Urban Settlements In Developing 	4.771 Behavior In the Built Environment 
Countries (A) 

4.745J Environmental Programming 
Workshop (A) 
(Revised Content) 

(Same subject as 11.311J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-9 

The methods of determining and specifying 
needs fcr change in the built environment. In-
cludes utilization of social science information 
and feedback from existing projects, formula-
tion of issues with respect to proposed envi-
ronments, development of consensus on 
degree of change and design approach. Case 
studies of programming efforts at the building 
and city scales for various public, institutional, 
and residential environments, and -hands-on" 
exercises in conjunction with private and pub-
lic decision-making agencies. 
S. C. Howell 

4.746J Implementation Strategies for Urban 
Design 
(New) 

(Same subject as 11.337J) 
Prereq.: Permission of Instructor 
G (1) 
Arr. 

See description under subject 11.337J. 
D. Frenchman 

4.747J Theory of City Form (A) 

(Same subject as 11.330J) 
Prereq.: 11.001 or 4.736J or 11.301J 
G (2) 
3-0-6 

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 mod-
ern city and theories about its emerging form, 
including the transformation of the 19th-
century city and its organization. Analyzes cur-
rent issues of city form in relation to city 
making, social structure, and physical design. 
J. Beinart 

4.748J Cities of Tomorrow (A) 
(New) 

(Same subject as 11.335J) 
Proreq.: Permission of Instructor 
G (1) 
3-0-6 

See description under subject 11 335J 
D Frenchman 

4.751 Urbanization in Developing 
Countries: People, Dwellings, Land (A) 

Prereq.: Permission of Instructor 
G (1) 
3-3-6 

Identifies changing dwellings/land situations in 
relation to cultural, social, economic, and 
physical factors. Provision of land and ser-
vices for the most needy sectors of the popu-
lation. Actual practice in Africa and Latin 
America forms the rame of reference as well 
as its main sources. Extensive use of case 
studies of actual projects 
• Goethert 

(Same subject as 11.313J) 
Prereq.. Permission of Instructor 
G (2) 
3-0-6 

See description under subject 11.313J. 
L. R. Peattie 

4.763J International Cases In Urban 
Planning and Design (A) 

(Same subject as 11.331J) 
Prereq. Permission of Instructor 
G (2) 
3-0-6 

Focuses on the evolution of four recent na-
tional efforts in developed and developing 
countries to shape and manage urban growth 
through ongoing state intervention and imple-
mentation (Paris, London, Bogota, and Tunis). 
Each case studied along sectoral lines and of 
different design scales. Structured approach to 
studying physical planning. Topics: appropri-
ateness of export models, spatial allocation of 
activities, dislocation and diseconomics of 
growth and modernization, and centralized vs 
decentralized planning. 
J. de Monchaux 

4.764 Culture, Place, and Architecture (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Introduces issues about culture, place, and ar-
chitecture. Discusses appropriateness of var-
ious definitions of culture in explaining and 
describing the built environment and looks at 
cultural sources for the dosign of place and 
buildings in several different societies — tradi-
tional and contemporary. Research about cul-
ture to effect a richer understanding of 
architectural meaning and form 
E. Robbins 

4.788J Community, Class, and Race: 
A Social Perspective (A) 

(Same subject as 11 328J) 
Prereq. Permission of Instructor 
G (2) 
3-0-6 

The nature of the community as a social real-
ity. Emphasizes the different meanings of the 
concept "community." Discusses the method-
ological assumptions it'Id problems underlying 
notions of community. s.::ases cover the theory 
of community; the corn:nunity study in America 
and Europe; community as place: class, race, 
ethnicity. and community. Readings and eval-
uations of iheoretical, descriptive, and meth-
odological writings on community. 
E Robbins 

4.787J Planning in Socialist Countries (A) 

(Same subject as 11 417J) 
Prereq Permitsion of Instructor 
G (1) 
3-0-6 

See description under subject 11.417J. 
R. Bon, K. R. Polenske 

Prereq Permission of Instructor 
G (1) 
3-3-6 

Introduces behavioral science theories and 
methods as they relate to interactive affects of 
people in residential, working, and therapeutic 
settings. Readings supplement lectures and 
assigned fieldwork Reading and interpretation 
of social science literature; application of re-
search methods such as behavior mapping, 
interviewing, and perceptual measures in sys-
tematic evaluations of environments in use 
S. C. Howell 

4.772 User Needs Programming (A) 

Prereq.: 4.771 
G (2) 
3-0-6 

Advanced seminar in selection and utilization 
of social science information in the formulation 
of architecture and planning programs. Current 
programming issues form basis of case stud-
ies. Stresses principles of information transfer 
and feedback in evaluation of existing pro-
grams and their built occupied results. Repre-
sentatives of public and private decision-
making agencies may participate. 
S. C. Howell 

4.781, 4.782 Research Topics In 
Architecture Studies (A) 

Prereq.: 4.273 
G (1,2) 
Arr 

Research work on individual or group basis 
Registration subject to prior arrangement for 
subject matter and supervision by staff. 
Staff 

4.795-4.799 Special Problems in 
Architecture and Social Change (A) 

(4 797-4.799) 
Prereq Permission of Instructor 
G (1,2) 
Arr 

Supplementary work on individual and group 
basis. Registration subject to prior arrange-
ment for subject matter and supervision by 
staff. 
Staff 
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4.828 Special Problems In Visual Design 

      

Prereq.; 
U U (1) 
2-4-6 

 

Prereq.. 4.822 or 4.824 
U (1, 2) 
Art.  

   

4.801 Art and the Environment 

Prereq.. -- 
U (1)  
3-0-6 

Reviews art, architecture, and celebrations 
and their positions in workday, religious, and 
political life. Reconsiders the present position 
of art and redefines the artist's options in the 
contemporary environment. Examines fact and 
chances effected by current science and tech-
nology vis-a-vis our place in nature and his-
tory. May count toward Humanities 
Requirement. 
0. Piene 

4.802 Visual Form and Expression 

Prereq -- 
U (2) HUM-D 
3.0-6 

Introduces the language of art and empha-
sizes experiencing the artist's process of 
seeing, thinking, and performing with the ob-
jective of developing visual awareness, imagi-
nation, and creative insight. Gestalt theories of 
perception and art from the past and present 
clarify assignments involving manipulation of 
the visual elements that constitute the vocabu-
lary of non-verbal expression. May count to-
ward Humanities Requirement. 
R. 0, Preusser 

4.821 Visual Projects 1 

Prereq — 
U (1,2) 
3-0-6 

4.822 Visual Projects II 

Prereq 4.821 
U (2) 
3-0-6 

Emphasizes the interaction of media concepts 
and design principles in creating visual form 
and explores the potential for new modes of 
artistic performance inherent in science and 
technology Projects involve experimental 
manipulation of materials, tools, techniques, 
physical processes, natural forces, and optical 
phenomena as means for visual invention, or-
ganization. and expression. Visual Projects II 
engages students in independently formulated 
projects. May count toward Humanities 
Requirement. 
R. 0, Preusser  

Studies the visual elements of form to under-
stand the processes of form synthesis. Studio 
experiments and lectures on proportion, 
shape, rhythm, visual quality of materials, and 
three-dimensional composition. Emphasizes 
imagination and visual sensitivity directed to 
enlarge the individual's ability to create an 
aesthee; form. May count toward Humanities 
Requirement 
R. Filipowski 

4.824 Form and Design II 

Prereq.: 
U U (2) 
2-4-6 

Three-dimensional experiments and lectures 
on the organization of quantities, unit to 
volume relationships, modularity and form, 
volume and structure, surface structure of vol-
ume, space composition, point, line, plane 
composition, and sculptural composition. Em-
phasizes architectonic and sculptural aesthetic 
of form May count toward Humanities 
Requirement. 
R. Filipowski 

4.825 Form and Color 

Prereq — 
U (1,2) 
3-0-6 

Examines color in natural form. Experiments 
involving the color and form relationship to 
proportions, percentages, repetition, directions, 
quantity organization, structural order, angle 
position, and volume composition. A study to 
gain knowledge of color for the refinement of 
architectural form. May count toward Humani-
ties Requirement. 
R. Filipowski 

4.826 Form and Color Workshop 

Prereq.: 4.825 
U (1, 2) 
0-6-3 

Sequence of study projects involving color and 
area, texture, periodic patterns, random con-
figurations, color depth, black and white, visual 
vibrations, color and natural form, volume, 
structure, motion, object and the color environ-
ment, and the visual influence of color on 
spaces. May count toward Humanities 
Requirement 
P. Filipowski 

4.827 Plastic Composition 

Prereq 4.824 
U (2) 
2-4-6 

Continuity of surfaces, synthesis of diverse 
geometries, group form relationships, object 
and the landscape. and the optimum three-
dimensional relationship of the object form ba-
sis for studying plastic sculptural composition 
Emphasizes inventiveness and meaning of 
sculptural form. May count toward Humanities 
Requirement 
R. Filipowski  

Supplementary work on individual and group 
basis. Registration subject to prior arrange-
ment for subject matter and supervision by 
staff. 
P. 0. Preusser 

4.831 Environmental Art 

Prereq — 
U (1) 
0-4-8 

Design and planning of environmental art in-
stallations in given and chosen existing set-
tings. Emphasizes daring ideas in conjunction 
with realistic approach and possibility for exe-
cution. Artistic means ranging from large-scale 
painting and graphic design to kinetic architec-
ture and natural elemental growth-and-change 
systems and to sound and video installations 
and performances. May count toward Humani-
ties Requirement. 
0. Piene 

4.838 Special Problems in Environmental 
Art 

Prereq 4.831 
U (1, 2) 
Art.  

Supplementary work on individual or group 
basis. Registration subject to prior arrange-
ment for subject matter and supervision by 
staff, 
0. Plena 

4.841 Environmental Light and Color 1(A) 

Prereq.: Permission of Instructor 
G (1) 
2-4-6 

4.842 Environmental Light and Color It (A) 

Prereq.: Permission of Instructor 
G (1) 
2-9-9 

Analyzes perceptual and psychological re-
sponses to light and color and explores their 
dynamic and qualitative attributes within the 
context of environmental art and architecture. 
Projects involve the manipulation of artificial il-
lumination and color to affect visual scale and 
dimension, coordination of light and movement 
to animate environmental spaces, and orches-
tration of light and color as the means for cre-
ating expressive environments 4.841 and 
4.842 offered simultaneously. 4.841 open to 
qualified undergraduates 
R. 0. Preusser 

4.845, 4.846 Advanced Visual Design (A) 

Prereq.: Permission of Instructor 
G (1,2) 
0-8-12 

Individual concepts, projects, design, and exe-
cution of installationti, objects, and events in 
environmental art aid performance involving 
elemental and science-technology means and 
media. 
0. Piene 
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4.855-4.859 Special Problems In 
Environmental Art (A) 

Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

Special work on an individual or group basis 
using specific means such as video, hologra-
phy, and multimedia. Registration subject to 
prior arrangement of subject matter and su-
pervision by staff. 
0. Piene 

4.861 Life Drawing 

Prereq — 
U (1,2) 
0-3-2 

Approaches life drawing emphasizing the dy-
namic rather than realistic aspect of rendering. 
Encourages making impressions of the human 
figure by relying on creative instincts and nat-
ural ability to create illusions using the conte 
crayon and an eraser. Some exercises deal 
with precise observations and skill in graphic 
representation. May be repeated for credit. 
N. Bichajian 

4.862 Still-Life Drawing 

Prereq — 
U (1,2) 
0-3-2 

Approaches still-life drawing emphasizing light 
and shadow and linear and perspective ren-
derings of varied subject matter. Value, color, 
texture, and form using conte, pen and ink, 
brush. and chalk to mix and create images. 
May be repeated for credit. 
N. Bichajian 

4.863 Advanced Figure Drawing 

Prereq 4.861 
U (1, 2) 
0-3-2 

Emphasizes the formal elements of line, mass. 
texture, and spatial development and the ex-
pressive, emotional value of the figure drawn 
on two-dimensional surfaces. Experimentation 
with a wide variety of techniques using a 
conte crayon and an eraser. 
N. Bichajian 

4.870 Words, Images, Graphics Tools, 
and ideas 

Prereq.. 
U U (1) 
2-4-6 

Introduce the spectrum of graphics ideas and 
tools available at the Visible Language Work-
shop. Public and personal ways of seeing. 
thinking, and communicating in visual and 
verbal modes including making ideas visible. 
perception and personal response Uses photo-
graphic, print, typographic, electrostatic, video, 
electronic, and other graphics imaging tools in 
two and three dimensions. Group exploration 
of mass-media tools from printing to video and 
audio as a final public presentatior. Lab fee 
May count toward Humanities Requirement. 
M R. Cooper 

4.871 Graphics Communication Workshop 

Prereq — 
U (2) 
2-4-6 

Thinking and communicating visually and sen-
sonally by design. Applies static and dynamic 
graphic principles to the design of drawing. ty-
pography, symbols, diagrams. maps, photog-
raphy. video, computer-graphics. color, word 
and image organization. sound and animation 
Develops perspective and conceptual skills 
culminating in a coordinated media presen-
tation of issues and ideas in such forms as 
photo essays, printed reports, slide shows, 
videotapes. Lab fee. May count toward Hu-
manities Requirement. 
M. R. Cooper 

4.872 Graphics 'mailing Workshop: 
Print Media 

Prereq.: 4.870 or 7.871 
G (1)  
2-4-6 

Comprehensive, production-based workshop 
in graphic systems from photography to typog-
raphy to lithography addressing the relation-
ship between tools and the messages they 
convey. Emphasizes synthesis of verbal and 
visual communication skills and development 
of work from concept to product. Graphic arts 
darkroom experience leads to individual and 
group projects in variety of print media from 
photographic techniques and offset printing to 
electronic scanning and digital typesetting. 
Open to qualified undergraduates. 
M R. Cooper 

4.873 Graphics'Imaging Workshop: 
Transmission Media 

Prereq.: 4.870 or 4.871 
G (2)  
2-4-6 

Explores image processing systems and 
transformations allowing their output in two-, 
three-, or four-dimensions through any of the 
senses. Centers on analog and digital forms of 
expression that can be transmitted locally and 
globally through such means as personal and 
public networks, telephone. cable, and satellite 
in order to gain a heightened understanding of 
communication systems and their physical and 
ideational transforms Explores notions of "im-
age" beyond those traditionally accepted. 
Open to qualified undergraduates 
M. R. Cooper. R. L MacNeil 

4.874 Graphics/Imaging Workshop: Color 

Prereq . 4.870 or 4.871 
G11) 
9-4-6 

Explores the uses of color theories such as 
modern additive and subtractive synthesis 
Creates graphic color expressions in analog 
and digital imaging systems at the Visible Lan-
guage Workshop and transforms them through 
color image enhancement, manipulation, and 
conversion from one medium to another. Uses 
both the VLW electronic scanner and com-
puter graphic imaging system to allow realiza-
tion in traditional photomechanical print sys- 

tems such as color-coupler materials. offset 
lithography, and dye transfer Open to quali-
fied undergraduates 
R. L. MacNeil 

4.875 Computer Graphics Workshop I 

Prereq.: 4.870 or 4.871 
G (1) 
2-4-6 

4.876 Computer Graphics Workshop II  

Prereq 4.876 
G (2) 
2-4-6 

Project-based survey introduces the computer 
as an expressive tool in image and word ma-
nipulation synthesis. Graphical problem solving 
in PL1 and Magic6 using sample programs. 
Connections to traditional and experimental 
print forms using the Visible Language Work-
shop's full-color computer graphics system, 
color graphic arts scanner, plotter, small hard-
ware projects in digital markmaking. Requires 
final project produced on VLW system and a 
software or hardware tool which can be in-
stalled as part of that system. Open to quali-
fied undergraduates. 
F? L. MacNeil 

4.878, 4.879 Graphics Imaging Media 
Projects 

Prereq.. 4.870 or 4.871 
U (1. 2) 
An 

Special work on an individual or group basis 
combining research and projects in graphics 
imaging media. Registration subject to prior 
arrangement for project and supervision by 
staff. 
M R Cooper 

4.880 Media Communication Seminar and 
Workshop (A) 

Prereq.. Permission of Instructor 
G (1) 
2-4-6 

Explores synthesized production of media art 
and technology in a three-part format of re-
search, projects, and presentations: 1 1 the 
production and evaluation of personal projects. 
2) presentations by participants and research-
ers in art and technology: 3) seminars on me-
dia art and technology theory and issues. 
Topics computer typography, animation, and 
imaging systems work culminates in a short 
conference, exhibition, and documentation of 
projects 
M R. Cooper. R. L. MacNeil 

4.881 Graphics Imaging Media Research 
Methods (A) 

Prereq.. 4.880 
G (2) 
2-4-6 

Investigates the intrinsic similarities and differ-
ences between research modes and issues in 
the arts, humanities, science and technology. 
Develops new models of research communi-
cation. Selected speakers and presentations. 
Final project includes the documentation, pre-
sentation, and defense of a pre-thesis project. 
M. R. Cooper. R. L. MacNeil 
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4.928 Special Projects In Photography 4.887-4.889 Graphic Imaging Media 	 4.921 Creative Photography I 

Projects (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Special work on individual or group basis 
combining research and projects in graphics 
imaging media. Registration subject to prior 
arrangement for subject matter and supervi-
sion by staff 
M. R. Cooper 

4.901 Creative Seeing 

Prereq — 
U (1) HUM-D 
3-0-6 

Creative Seeing offered by photographers, 
filmmakers, visual designers, and art critics. 
While each has a unique way of presenting 
and visually manipulating the world, all are in-
volved in Creative Seeing. Their common aim 
is to allow students to experience this level of 
vision by personal subjective discovery. Or-
ganized into parts each conducted within one 
of the fields. Limited enrollment. Preference to 
freshmen and sophomores May count toward 
Humanities Requirement 
M. R. Cooper 

4.905 Small Built-Collage (A) 

Prereq.: 4.143 
G (1) 
3-0-9 

The intrinsic attributes/generative principles of 
built- and landscape-form additive directional-
field organization A progression of intensifica-
lions includes surfaced relief, "habitable-
planar assemblages, and territorial screens. 
M. K. Smith 

4.908 Special Projects In Visual Arts 

Prereq Permission of Instructor 
U (1,2) 
Arr.  

4.909 Special Projects In Visual Arts (A) 

Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

Supplementary work on individual and group 
basis on visual arts projects involving more 
than one medium Registration subject to prior 
arrangement of subject matter and supervision 
by staff 
Staff 

4.915 Basic Photography for Architects 

Prereq Permission of Instructor 
G (1,2) 
3-0-9 

A basic approach to architectural photography 
including film processing. printing, techniques, 
copy work, filtration, and metering Technical 
information to better understand the relation-
ship between film, camera. and light. Topics 
include the role of daylight and artificial light 
and their relat,on to forms, tone, and texture in 
picture taking. basic design. and composition 
35mm camera necessary 
N. Bichapan  

Prereq — 
U (1,2) 
4-4-4 

Introductory subject covering both large and 
small format cameras, exposure and develop-
ment of film, printing, and final presentation. 
Varied assignments encourage exploration of 
all aspects of creative photography. Assumes 
that possibilities for personal expression in-
crease as technique grows. Lab fee. May 
count toward Humanities Requirement. 
B. Swift 

4.923 Creative Photography II — Color 
Photography 

(4.931) 
Prereq.: 4.921 
U (2) 
3-0-9 

Introduces theory and craft of various color 
photographic printmaking processes. Empha-
sizes color theory. Weekly critiques, demon-
strations, and slide lectures. Requires a 
substantial project. Lab fee. May count toward 
Humanities Requirement. 
B. Swift 

4.924 Creative Photography II — A 
Personal Approach 

(4.932) 
Prereq.: 4.921 
U (2) 
3-0-9 

Intermediate level production subject empha-
sizing the student's unique vision. Requires a 
substantial project. Weekly critiques, readings, 
and intensive study of related well-known pho-
tographic work. Lab fee. May count toward 
Humanities Requirement. 
B. Swift 

4.926 Advanced Photography 

(4.939) 
Prereq.: 4.931 or 4.932 
U (1) 
2-5-5 

4.927 Advanced Photography (A) 

(4 941) 
Prereq Permission of Instructor 
G (1) 
2-5-5 

Production-oriented workshop in photography. 
Students pursue and develop own unique 
styles. Explores advanced technical problems 
and various methods of evaluating images. 
B Swift  

(4.938) 
Prereq.: 4.921 
U (1,2) 
Arr. 

Photographic production projects on an indi-
vidual basis. Work in various fields of photog-
raphy not covered by regular subjects. 
Registration subject to prior arrangements of 
subject matter and supervision. 
B. Swift 

4.929 Special Advanced Projects In 
Photography (A) 

(4.949) 
Prereq.: 4.941 
G (1, 2) 
Arr. 

Advanced photographic production projects on 
an individual or group basis. Work in various 
fields of photography not covered by regular 
subjects. Registration subject to prior arrange-
ments of subject matter and supervision. 
B. Swift 

4.943 Learning Environments (A) 
(New) 

Prereq.: Permission of Instructor 
G (1,2) 
3-0-6 

Seminar to develop a framework for under-
standing the entry of new technologies — 
computers, video technologies, communica-
tions — into the process of learning. Reading 
covers a broad range of topics in human sci-
ences, epistemology, and computer sciences: 
research projects, either self-initiated or as-
signed. May be repeated for credit. 
S. Paper! 

4.949 Special Topics in Learning 
Environments (A) 
(New) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr.  

Supplementary work on individual or group 
basis. Registration subject to prior arrange-
ment for subject matter and supervision by 
staff. 
S. Papert 

4.953 Spatial imaging Systems 

Prereq Permission of Instructor 
G (1) 
3-3-3 

Surveys the technology of spatial imaging 
from stereoscopes to holograms, emphasizing 
unaided viewing systems. and explores the 
perceptual, technical, and aesthetic bases of 
satisfying three-dimensional image communi-
cation Includes a review of the elements of 
imaging optics Lab fee Open to qualified 
undergraduates 
S Benton 
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4.954 Holographic Imaging 

Prereq.: Permission of Instructor 
G (2) 
3-3-3 

A laboratory-based exploration of the princi-
ples, techniques, and applications of hologra-
phy as a visual medium, emphasizing white-
light holograms and digital/photo/optical 
syntheses of quasiholographic images. Lab 
fee. Enrollment limited. Open to qualified 
undergraduates. 
S. Benton 

4.959 Special Projects in Spatial 
Imaging (A) 

Prereq : 4.953 or 4.954 
G (1, 2) 
Arr. 

Advanced spatial imaging and/or holographic 
work on individual or group basis. Registration 
subject to prior arrangement of subject matter 
and supervision by staff. 
S. Benton 

4.971 introduction to MoviemakIng 

Prereq.: Permission of Instructor 
U (2) 
4-6-2 

Workshop in unscripted synchronous sound 
rnoviemaking with Super-8 film and portable 
video. Emphas.zes approaches to filming real 
life experience, while exploring moving images 
in their relation to sound. Introduces tech-
niques of camerawork, sound recording, and 
editing with regard to theoretical considera-
tions of subject presentation and modes of 
personal expression. Lab fee. May count to-
ward Humanities Requirement. 
G. Davenport 

4.973 Intermediate Motion Picture 
Production 

Prereq.: 4.971 
U (1)  
4-6-2 

Intermediate moviemaking with film and video, 
plus studio and cablecasting facilities. Plan-
ning and execution of individual or group proj-
ects. Emphasizes refinement of technique and 
theory. and encourages specialized application 
of movie media. Concentration on particular 
problems such as bio,autobiographical, space 
time, performance, sciffice movies. Possible 
use of cable or local broadcast television. May 
count toward Humanities Requirement. Per-
mission of instructor required. 
G. Davenport 

4.977 Special Projects In Cable TV 

Prereq.. Permission of Instructor 
U (2)  
Arr. 

Supplementary work on individual or group 
basis Registration subject to prior arrange-
ment of subject matter and supervision by 
staff. Development of a significant project us-
ing the MIT cable TV system. 
R. Leacock  

4.978 Independent Projects in Film/Video 
Production 

Prereq.: Permission of Instructor 
U (1,2) 
Arr. 

Supplementary work on individual or group 
basis, Registration subject to prior arrange-
ment of subject matter and supervision by 
staff. 
R. Leacock 

4.981 Advanced MovlemakIng 
Workshop (A) 

Prereq.: Permission of Instructor 
G (1) 
8-12-4 

Intensive advanced workshop In unscripted 
moviemaking. Combines a thorough review of 
sound, single and double system, super 8, 
and video technologies and production tech-
niques with screening and discussing other 
filmakers' work. Following initial exercises in 
sound, super 8, and video, students complete 
two short but significant movies, one in super 
8, one in video. Average cost of supplies $300 
per student. Required of all entering graduate 
students in Film Video section. 
G. Davenport 

4.982 Advanced Production: Problems In 
Editing (A) 

Prereq.. 4.981 
G (2) 
4-6-2 

Close analysis on a flatbed of editing tech-
niques in student work in progress and signifi-
cant work by other filmakers. Discusses 
theoretical problems. Students edit scenes 
shot by other filmakers as well as complete 
two movies of their own. Required of all sec-
ond semester graduate students in Film/Video 
section. 
R. Leacock 

4.983 Visiting Artists Workshop (A) 

Prereq 4 981 
G (2) 
Arr.  

Advanced seminar sharing theoretical and 
technical problems of moviemaking approach, 
structure and subject development, and editing 
with visiting film video makers, technical ex-
perts, fellow students, faculty, and staff. May 
include special workshops in group production 
or technical subjects. Final paper. Required of 
all graduate students in Film Video section. 
R. Leacock 

4.984 Design Project in Film/Video 
Technology (A) 

Prereq.: Permission of Instructor 
G (1) 
Arr. 

Independent engineering project, involving 
electronic or mechanical modification of low-
cost moviemaking systems, video-computer 
interface, audio and image processing, hard-
ware design for special applications Registra-
tion subject to prior arrangement of research 
topic and approval of instructor. 
R. Leecock  

4.9135 Film/Video and its Technology (A) 

Prereq. 4.981 
G (2) 
4-4-4 

A direct approach to technical concerns of the 
independent filmmaker for all phases of film 
video production including sound, super 8 and 
16 mm film, video. Topics: lens and camera 
options, raw stocks, printing techniques; mi-
crophones and recording techniques, audio 
processing and mixing: lighting: basic electric-
ity, electronics, and power systems; video 
cameras, recorders, and editing systems 
and options: film video transfers; field mainte-
nance. 
9. Leacock 

4.988 Workshop in Elastic Movie Time (A) 

Prereq.: 4.982, 4.985 
G (1) 
6-8-2 

Intensive workshop in electronic image, sound, 
and time manipulations exploring new movie 
forms. Participants use the Film/Video group's 
video editing and research faclity to create 
works that expand and contract motion picture 
time. Projects involve multiple edits of two 
movies and a presentation of possible applica-
tions of elastic time: multiple-media perform-
ance events, interactive movies, personal-
ized editing. 
B. Bergery 

4.989 Independent Projects In Motion 
Picture Production (A) 

Prereq.: Permission of Instructor 
G 11,2) 
Arr. 

Individual or group wr,rk 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. 
R. Leacock 

4.991 Introduction to the History of Film 

Prereq -- 
U (1) 
3-0-6 

Views and discusses movies particularly in 
light of technological innovation. Analyzes var-
ious film genres revealing the relation of the 
historical development of production technol-
ogy to film form and content. Some elemen-
tary moviemaking exercises. Requires final 
paper. Lab fee May count toward Humanities 
Requirement. 
R. Leacock 

4.999 Special Topics In Film History and 
Criticism (A) 

Prereq.: 4.991 
G (1,2) 
Arr.  

Individual projects in film history and criticism. 
Prior arrangement and approval of instructor 
necessary. 
R. Leacock 
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5.UR Undergraduate Research 

Prereq.: — 
U (1.2) 
Arr. 

Program of research to be arranged by the 
student and a departmental faculty member. 
Department Coordinator: R. L Danheiser 
Staff 

5.03 Principles of Inorganic Chemistry I 

Prereq.: 5.41 or 5.11 
U (1)  
4-0-8 

Presents theoretical principles of chemical 
bonding and molecular structure, and their ap-
plication to the chemistry of all the elements of 
the periodic system. 
D. Seyferth, A. Davison 

5.04 Principles of Inorganic Chemistry II 

Prereq.: 5.03 
U (2)  
3-0-6 

Systematic presentation of the chemistry of 
coordination compounds of the transition ele-
ments. Special emphasis placed on ligand 
field theory, to interpret the electronic spectra, 
magnetic properties, reaction mechanisms, 
structure and stabilities of these inorganic 
complexPs. 5.61 background encouraged. 
M. S. Wrighton, S. J. Lippard 

5.05 Principles of Inorganic Chemistry III 

Prereq.: 5.03, 5.04 
U (1) 
3-0-9 

Continued development of systematic inor-
ganic chemistry of the elements. Application of 
valence theory and advances in structural 
chemistry to topics not covered in 5.03 and 
5.04. Emphasizes synthesis and reactivity, 
metal complexes with n--rr acceptor ligands, 
organometallic chemistry, bioinorganic chemis-
try, and reactivity patterns of the heavier 
elements. 
R. R. Schrock, S. J. Lippard 

5.063 Advinced inorganic Chemistry (A) 

Prereq.: 5.03 
(2) 

3-0-6 

Extended treatment of some special topics of 
current interest in modern inorganic chemistry, 
organometallic compounds of non-transition 
elements; treatment in terms of modern elec-
tronic and stiuctural theory. Alternate years. 
D. Seyferth 

5.066 Introductory Bloinorganic Chemistry 

Prereq 5.03 
G (1)  
2-0-4 

Emphasizes structural, spectroscopic, and 
functional properties of transition metals coor-
dinated to proteins. Overviews metabolism, 
storage, toxicity, and catalytic roles of metal 
ions, followed by description of the principle 
methods useful in metallobiochemistry. Con-
siders the principal types of metalloproteins. 
Students prepare and present library research 
papers on selected topics not covered in 
lecture. 
W. H. Orme-Johnson 

5.067 Inorganic Chemistry (A) 

Prereq.: 5.03 
G (2)  
2-0-4 

Transition metal catalysis. Consists of 1) a 
discussion of principles of catalysis, evolution 
of catalytic systems and experimental tech-
niques; 2) a survey of reaction types and 
metal catalysts; and 3) detailed exploration of 
several exemplary catalytic reactions from a 
mechanistic viewpoint. 
R. R. Schrock 

5.11 Principles of Chemical Science 
(New) 

Prereq — 
U (1,2) SD 
5-0-7 

Introduction to chemistry with emphasis on 
basic principles and their applic&tions. In-
cludes: atomic and molecular electronic struc-
ture, thermodynamics, acid-base and redox 
equilibria, mechanisms and catalysis. 
Term 1: D. S. Kemp, M. S. Wrighton 
Term 2: A. Davison, G. A. Petsko 

5.12 Organic Chemistry I 
(New) 

Prereq.: 5.11 
U (2) ED 
5-0-7 

Introducton to organic chemistry. Emphasis 
on organic functional groups and their interre-
lations. Substitution and elimination chemistry 
and mechanisms covered thoroughly. Chemis-
try of the carbonyl grouping included. Introduc-
tion to spectroscopic techniques for structure 
proof given. 
K B. Sharpless, W. R. Roush 

5.13 Organic Chemistry II 
(New) 

Prereq.: 5.11, 5.12 
U (1) Next offered 1985-86 
5-0-7 

Intermediate organic chemistry. Synthesis. 
structure determination, mechanism, and the 
relationships between structure and reactivity 
emphasized. Special topics in organic chemis-
try included to illustrate the role of organic 
chemistry in biological systems and in the 
chemical industry. 
G. A. Berchtold, R. L. Danheiser 

5.195 Interpretive Spectroscopy (A) 

Prereq.: 5.42, 5.61 
G (1) 
3-0-6 

Discusses spectrometric techniques and their 
application to identification of organic chemical 
compounds. Major emphasis on complemen-
tary use of infrared, nuclear magnetic reso-
nance, and mass spectrometry Also 
discusses instrumental and operational 
aspects of mass spectrometry 
K. Biemann, S. Masamune 

5.310 Laboratory Chemistry 

Prereq.. 5.41 or 5.11 
U (1,2) LAB 
2-8-2 

Introduces experimental chemistry for students 
who are not majoring in Course V. Principles 
and applications of chemical laboratory tech-
niques including preparation and analysis of 
chemical materials, measurement of pH, gas 
and liquid chromatography, visible-ultraviolet 
spectrophotometry, infrared spectroscopy, 
electrophoresis, kinetics, data analysis, and 
elementary synthesis. Enrollment limited to 
100 students in Term 1 and lo 180 students 
in Term 2. 
Term 1: R. A. Alberty 
Term 2: R. A. Alberty, K. A Nelson 

5.311 Introductory Chemical 
Experimentation 

Prereq.: 5.41 or 5.11 
U (1) LAB 
2-8-2 

First term of a three-term laboratory subject 
sequence for Course V majors Experimental 
work emphasizes development of ...indamental 
laboratory skills and tecl inigues: volumetric 
and colorimetric analysis. preparation, purifica-
tion, and characterization of chemical sub-
stances; and data analysis. Enrollment limited 
to 80 students. Registration in Course V or 
permission of instructor required 
J. L. Kinsey 
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5.32 intermediate Chemical 
Experimentation 

Prereq.: 5.310 or 5.311, 5.42, 5.60 
U (2) 
0-12-3 

Experimental work more advanced than in 
5.310 or 5.311 emphasizing polarographic 
analysis, thermodynamic and kinetic measure-
ments of organic reactions, and synthesis, pu-
rification, and analysis of organic compounds 
employing ir, nmr, uv, mass spectroscopy, and 
thin layer and gas liquid phase chromatog-
raphy. 
S. L. Buchwald 

5.33 Advanced Chemical Experimentation 

Prereq.: 5.32, 5.61 
U (1) 
0-15-3 

Advanced experimentation with particular at-
tention to the synthesis of compounds, mea-
surement of kinetic phenomena, and use of 
modern instrumentation. Included are projects 
involving IR, NMR, and ESR spectroscopy.  
enzyme and electrode kinetics; diffusion and 
viscosity measurements; inert atmosphere 
techniques; and synthesis of polymers and 
organometallics. Enrollment limited to 80 
students. 
K. A. Nelson 

5.42 Organic Chemistry 

Prereq.: 5.41 or 5.11 
U (1) Not to be offered 1985-86 
5-0-7 

Chemistry of organic molecules: organic func-
tional groups and their interrelations Synthe-
sis, structure determination, mechanism; the 
relationships between structure and reactivity. 
R. L. Danheiser, K. B. Sharpless 

5.43 Organic Chemistry 

Piereq. 5.42 
U (2) 
4-0-8 

Studies reaction mechanisms emphasizing re-
active intermediates, structure-reactivity rela-
tionships, and reactions of synthetic value. 
F D Greene 

5.50J Advanced Biochemistry (A) 

(Same subject as 7.75J) 
Prereq 7 05 
G (2) 
4-0-8 

See description under subject 7 75J 
G M Brown, C T Walsh 

5.511 Synthetic Organic Chemistry 1(A) 
(New) 

Prereq 5.53 
0(1) 
3-0-6 

Introduction to the design of syntheses of 
complex organic compounds. 
W R. Roush 

5 512 Synthetic Organic Chemistry 11(A) 
(New) 

Prereq. 5511  
G (2) 
3-0-6 

General methods and strategies for the syn-
thesis of complex carbocyclic and heterocyclic 
organic compounds. 
R. L. Danheiser 

5.52 Advanced Biological Chemistry 

Prereq.: Permission of Instructor 
G (1) 
2-0-4 

Concepts and methods of biochemistry, with 
emphasis on quantitative aspects of problem 
analysis. Information: G. A. Petsko. 

5.53 Molecular Structure and Reactivity (A) 

Prereq.: 5.32, 5.42 
G (1) 
3-0-6 

Reaction mechanisms in organic chemistry: 
types of mechanisms, reactive intermediates, 
methods of investigation, relation of structure 
to reactivity. 
F. D. Greene 

5.54 Physical Organic Chemistry (A) 
(Revised Unit) 

Prereq.. 5.53 
G (2) 
3-0-6 

Mechanisms of representat;ve organic reac-
tions in homogeneous liquid systems. Kinetic 
and other physical methods useful in studying 
organic reactions. Types of experimental evi-
dence upon which current theoretical interpre-
tations of reactivity are based. 
D. S. Kemp 

5.55 Organic Chemistry: Natural 
Products (A) 

Prereq.: 5.511 
G (2) 
2-0-4 

Chemistry and physiological action of natural 
products. Methods of isolation: determination 
of structures and synthesis. 
G H. Buchi 

5.56 Special Topics in Organic 
Chemistry (A) 
(Revised Unit) 

Prereq.. 5.511, 5.53 
(3 (2) 
2-0-4 

Advanced topics of special current interest. 
S. Masamune 

5.57 Chemistry of Amino Acids, Peptides, 
and Proteins (A) 

Prereq 5.42 
G (2) Next offered 1985-88 
3-0-6 

Synthesis of amino acids and peptides. Pro-
tective groups, amideformation, deprotection. 
Purification and manipulation of peptides. Cor-
relations between structure and biological at 
tivity. Conformations of peptides. Peptides and 
proteins as reactive organic molecules. Rela-
tionships between structure and reaction 
mechanism for enzymes. 
D S Kemp 

5.58 Biochemistry of Membranes (A) 

Prereq.. 5.42, 7.05 
G (1) 
3-0-6 

Structure of biological membranes. Model lipid 
systems. Chemistry of the lipid, steroid, carbo-
hydrate, and protein constituents of mem-
branes and lipoproteins Membrane assembly 
and polarity. Biochemical activities and spe-
cialized structure function relationships in 
membranes, including energy transduction and 
active transport (chemiosmotic hypothesis), 
rhodopsin, cell surface receptors, blood group 
determinants, cell contact formation and spe-
cialized subcellular membrane functions 
M. F. Roberts 

5.59 Enzyme Physical Chemistry 

Prereq 5 62 
G (2) 
2-0-4 

Biophysical approaches to mechanisms of 
enzyme-catalyzed reactions. Analyzes kinetic 
mechanisms from fit of algebraic models to 
steady-state and pre-steady-state rate data. 
Interprets structural and spectroscopic data to 
yield chemical mechanisms. Evaluates evi-
dence on sources of rate enhancement. Ther-
modynamic profiles and evolution of enzyme 
mechaniems. Emphasizes use of physical 
methods, particularly with metalloenzymes. 
Examples mainly from major 	oxido- 
reductive processes. 
W H. Orme-Johnson 

5.80 Chemical Thermodynamics 

Prereq 18 02 
U (1, 2) SD 
4-0-8 

Equilibrium properties of macroscopic sys-
tems Basic thermodynamics -- system, state 
of system, state variables. Work, heat, first law 
of thermodynamics, thermochemistry. Second 
and third law of thermodynamics — entropy, 
Gibbs function. Equilibrium phase rule, colliga-
tive properties of solutions, homogeneous and 
heterogencous chemical equilibrium of rem-
:ions in the gas phase and solutions 
Term 1: R. J. Silbey, W. H. Orme-Johnson 
Term 2: C. W. Garland 
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5.66 Kinetics of Chemical Reactions (A) 	5.76 Molecular Spectra and Molecular 
Structure (A) 

5.61 Physical Chemistry 

Prereq.. 8.02, 18.02 
U (1) SD 
4-0-8 

Introductory quantum chemistry; elementary 
atomic spectra; particles and waves; wave 
mechanics; atomic structure and the Periodic 
Table; valence theory; experimental methods 
of determining molecular structure; structure of 
crystals and liquids; photochemistry. 
J. S. Waugh 

5.62 Physical Chemistry 

Prereq.: 5.60 or 10.13 
U (2)  
4-0-8 

Elementary kinetic theory and statistical me-
chanics; transport properties of gases and 
liquids; rates of chemical reactions 
J L. Kinsey, S. T. Ceyer 

5.64J Biophysical Chemistry 
(Revised Unit) 

(Same subject as 7.71J) 
Prereq.: 5.60, 7.05 
U (1)  
3-0-9 

See description under subject 7.71J. 
G A. Petsko, R. T. Sauer, P. R. Schimmel 

5.65 Physical Chemistry of Macromolecular 
Solutions 

Prereq.: 8.02, 5.50, 5.62 
U (2)  
2-0-4 

Introduces the theory of polymer conforma-
tions and dynamics in solutions. Topics: con-
formations of random coil polymers and 
excluded volume effects, thermodynamics of 
macromolecular solutions, light scattering from 
polymer solutions, frictional properties of dilute 
polymer solutions, including diffusion and vis-
cosity, models of helix-coil transitions. 
J. M. Deutch 

5.66 Spectroscopic Techniques In 
Biochemistry (A) 

Prereq.: 7.05, 5.61 
G (2) 
3-0-6 

Theory and selected applications of the follow-
ing techniques to protein structure and func-
tion: X-ray diffraction, NMR, ESR, CD. and 
light scattering. Each of these techniques is 
applied to the same proteins, yielding a com-
prehensive picture of protein structure and 
function. 
M. F Roberts 

Prereq.: 5.62 
(2) Next offered 1985-86 

3-0-6 

Experimental and theoretical aspects of reac-
tive and inelastic molecular processes, includ-
ing: collision and transition — state theories, 
homogeneous reactions in gas and liquid 
phases, molecular beam scattering, Informa-
tion Theory of kinetic processes. Case studies 
In chemical kinetics including chemical lasers, 
atmospheric chemistry, combustion dynamics. 
Advanced undergraduate students need 
permission of instructor. Information: 
J. I. Steinfeld. 

5.70 introduction to Statistical 
Thermodynamics (A) 

Prereq.: 5.62 
G (1)  
3-0-6 

Reviews classical thermodynamics and intro-
duces elementary statistical mechanics, with 
applications to simple physical and chemical 
systems. 
I. Oppenheim 

5.72 Statistical Mechanics (A) 

Prereq,: 5.70, 5.73, 18.075 
G (2)  
3-0-6 

Principles and methods of statistical mechan-
ics. Classical and quantum statistics, grand 
ensembles, fluctuations, molecular distribution 
functions, and other topics in equilibrium sta-
tistical mechanics. Advanced topics in thermo-
dynamics, including irreversible processes 
I. Oppenheim 

5.73 introductory Quantum Mechanics 1(A) 

Prereq.. 5.61, 8.03 
G (1)  
3-0-6 

Fundamental concepts of quantum mechanics: 
wave properties, uncertainty principle, 
Schrodinger equation. Basic applications to 
harmonic oscillator, hydrogen atom, WKB 
method. Perturbation theory and variation 
method. Pauli principle and spin. Introduction 
and use of operator and matrix methods. 
R. W. Field 

5.74 Introductory Quantum Mechanics 11(A) 

Prereq.: 5.73, 18.075 
G (2)  
3-0-6 

Continuation of 5.73 Permutation symmetry 
and angular momentum. Molecular dynamics. 
Time-dependent problems, radiation and mat-
ter. Scattering by a central field. Many-electron 
systems, approximate molecular and atomic 
wave functions. 
R. J. Si/boy 

Prereq.: 5.61 or 5.73 or 8.05 
G (2) 
3-0-6 

Atomic Spectra. Rotational, vibrational, and 
electronic spectra of diatomic and polyatomic 
molecules. Assignment of spectra. Structural 
parameters, molecular models, and effective 
Hamiltonian matrices. Breakdown of the Born-
Oppenheimer approximation. Group Theory, 
selection rules, normal coordinates Laser 
spectroscopy. 
R. W. Field 

F,.80 Special Topics in Chemical 
Physics (A) 

Prereq.: 5.70, 5.73 
G (1,2) 
Arr. 

Advanced topics of special or current interest. 
The specific areas announced in advance of 
each term. Information: R. W. Field 

5.82 Advanced Topics In Solid-State 
Chemistry (A) 

Prereq.: 5.70, 5.73 
G M or 2) 
Arr. 

Selected topics from areas such as structure 
of crystals, surface structure, symmetry 
groups, diffraction methods, lattice dynamics, 
order-disorder and magnetic phenomena, mo-
lecular motions in solids, relaxation phenom-
ena, optical properties and exciton theory. 
Information: I. Opperheim 

5.89 Special Problems In Chemistry for 
Undergraduates 

Prereq. — 
U (1.2) 
Arr 

Program of study to be arranged by the stu-
dent and a departmental faculty member.  
M S Wrighton 

5.90 Special Problems In Chemistry (A) 

Prereq.: — 
G (1, 2) 
Arr. 

Directed research and study of special chemi-
cal problems. For graduate students only. 
G. A. Berchtold 

5.912 Seminar in Chemistry for 
Undergraduates 

Prereq.: Permission of Instructor 
U (1,2) 
1-0-2 

Seminar program for chemistry majors. Re-
search seminars led by faculty in Chemistry. 
Open to juniors and seniors majoring in chem-
istry. May be repeated for credit, not to ex-
ceed 12 units 
C T Walsh, M S Wrighton 
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5.913 Seminar in Organic Chemistry (A) 

Prereq 
G (1)  
1-0-2 

5.914 Seminar In Organic Chemistry (A) 

Prereq., -- 
G (2)  
1-0-2 

Discusses current journal publications in or-
ganic chemistry by graduate students and staff 
members. 
Term 1: R. L. Danheiser 
Term 2: W. R. Roush 

5 915 Seminar In Analytical Chemistry (A) 

Prereq : — 
G (1)  
1-0-2 

5.915 Seminar in Analytical Chemistry (A) 

Prereq — 
G (2)  
1-0-2 

Discusses topics of current interest in analyti-
cal chemistry by graduate students and staff 
members. 
K. Biemann 

5.931 Seminar In Physical Chemistry (A) 

Prereq.. — 
G (1)  
1-0-2 

5.932 Seminar in Physical Chemistry (A) 

Prereq.: — 
G (2)  
1-0-2 

Discusses topics of current interest in physical 
chemistry by staff members and students. 
Term 1: C. W. Garland 
Term 2: R. W. Field 

5.941 Seminar In Inorganic Chemistry (A) 

Prereq -- 
0(1) 
1-0-2 

5.942 Seminar in inorganic Chemistry (A) 

Prereq — 
G (2) 
1-0-2 

Discusses current research in inorganic chem-
istry by graduate students and staff. 
Term 1: D. Seyferth 
Term 2: R. R. Schrock 
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6 	 Electrical Engineering 
and Computer Science 

Basic Undergraduate 
Subjects 

6.001 Structure and Interpretation of 
Computer Programs 

Prereq — 
U (1, 2) 
5-3-7 

Control of complexity in large programming 
systems. 1) Building abstractions: computa-
tional processes; higher-order procedures; 
compound data; data abstractions. 
2) Controlling interactions: generic operations; 
self-describing daZa; message passing; 
streams and infinite data structures. 3) Meta-
linguistic abstraction: interpretation of pro-
gramming languages; machine model; compi-
lation; embedded languages. Substantial 
weekly programming assignP.ents are an inte-
gral part of the course. Enrollment may be 
limited. 
H. Abelson, G. J. Sussman 

6.002 Circuits and Electronics 

Prereq.: 8.02 or 8.021 or 8.022 or 8.023, 
18.03 or 18.06 
U (1,2) SD 
4-2-9 

Fundamentals of lumped networks, resistive 
elements and networks, energy storage ele-
ments, dynamics of first- and second-order 
networks, sinusoidal steady-state analysis, 
network equivalence theorems, electronic de-
vices, circuits, and applications. Alternate 
week laboratory. Students with appropriate ex-
pwience in electronic circuits may treat the 
8.02 prerequisite as a corequisite. Enrollment 
may be limited. 
S. D. Senturia, C. L. Searle, J. K. Roberge 

6.003 Signals and Systems 

Prereq.: 6.002, 18.03 or 18.06 
U (1,2) 
4-2-9 

Unilateral Laplace transform and its applica-
tions to networks and electronic systems in-
cluding feedback. Description of linear time-
invariant systems in the time and frequency 
domains; convolution, Fourier series, and inte-
grals. Uncertainty relations and sampling theo-
rems. Discrete-time systems and signals. 
Applications to analog and digital filtering sys-
tems and modulation systems. Alternate week 
laboratory. 
W. M. Siebert, R. S. Kennedy 

6.004 Computation Structures 

Prereq.: 6.001, 6.002 
U (1,2) 
4-3-8 

Introduces architecture of digital systems, em-
phasizing structural principles common to a 
wide range of technologies. Multi-level imple-
mentation strategies; definition of new primi-
tives (e.g., gates, instructions, procedures, 
processes) and their mechanization using 
lower-level elements. Analysis of potential 
concurrency; precedence constraints and 
performance measures; pipelined and multidi-
mensional systems. Instruction set design is-
sues; architectural support for contemporary 
software structures. 
S. A. Ward 

8.012 Electronic Devices and Circuits 

Prereq.: 6.002, 8.02 
U (1, 2) 
4-0-8 

Modeling of electronic devices and analysis of 
nonlinear circuits. Physical electronics of semi-
conductor junction and MOS devices and de-
velopment of circuit descriptions for these 
devices; relation of electrical behavior to inter-
nal physical behavior, and limitations of circuit 
models. Development of incremental and 
large-signal techniques for analyzing circuits 
containing nonlinear devices. Analysis of 
signal-processing circuits which employ these 
devices, with examples chosen from switching 
circuits, single-ended and differential ampli-
fiers, and integrated-circuit amplifiers. 
C. G. Fonstad, D. J. Epstein 

6.013 Electromagnetic Fields and Energy 

Prereq.: 6 002, 8.02 
U (1,2) 
4-0-8 

Maxwell's equations and the Lorentz force 
law. 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, cur-
rent induced in stationary and moving conduc-
tors. Electric and magnetic forces derived from 
energy. Electromagnetic waves. Extensive use 
of engineering examples. 
H. A. Haus, J. R. Melcher 

6.014 Electrodynamics 

Prereq.: 6.013 
U (1, 2) 
4-0-8 

Plane waves in three dimensions: radiation 
from elementary electric dipoles, current distri-
butions, and arrays; diffraction and interfer-
ence. Waves on continuous transmission 
lines, periodic structures, and dielectric and 
metallic waveguides; propagation and 
evanescence; energy flow and impedance 
matching. Phase and group velocity. Natural 
frequencies and modes of closed electromag-
netic structures; coupling to resonant struc-
tuies, loaded and unloaded Q's. Examples 
taken from the fields of acoustics, optics, and 
microwaves. 
J. A. Kong, D. H. Staelin 

6.018 Statistical Mechanics and 
Thermodynamics 

Prereq.: 8.02, 18.03 
U (2) SD 
4-0-8 

Statistical description of large physical sys-
tems, Laws of thermodynamics developed 
from statistical mechanics: phase space; en-
tropy and temperature; work and heat: chemi-
cal potential; equations of state; free energies: 
heat engines and refrigerators; phase transi-
tions. Quantum statistics: Fermi-Dirac and 
Bose-Einstein gases; statistics of electrons in 
metals and semiconductors; superfluidity and 
superconductivity; blackbody radiation. 
D. Adler 

6.021J Quantitative Physiology: 
Cells and Tissues 

(Same subject as 2.791J, HST 541J) 
Prereq.: 2.02 or 6.002 or 6.071, 8.02, 18.03 
U (1) 
4-2-6 

Principles of mass transport, electrical signal 
generation, motility, and mechanical stability 
for biological membranes, cells, and tissues. 
Mass transport through membranes: diffusion. 
osmosis, chemically mediated, and active 
transport. Electric properties of cells: ion trans-
port; equilibrium, resting, and action potentials. 
Intercellular communication: electrical and 
chemical junctions. Muscle contraction. Me-
chanics of connective tissue. For juniors and 
seniors. 
T. F. Weiss, I. V. Yannas 
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6.022J Quantitative Physiology: Organ 
Transport Systems 

(Same subject as 2.792J, HST 542J) 
Prereq.: 2.20 or 6.013, 6.021J 
U (1)  
3-2-7 

Application of the principles of energy and 
mass flow to major organ systems of humans 
and other animals. Mechanisms of regulation 
and homeostasis. Anatomical, physiological, 
and pathophysiological features of the cardio-
vascular, respiratory, and renal systems. Em-
phasis on those systems, features, and 
devices that are most illuminated by the meth-
ods of physical sciences. For juniors and se-
niors in engineering; others admitted by 
permission of instructor. 
R. G. Mark, B. B. Mikie, R. D Kamm 

6.023J Quantitative Physiology: Sensory 
and Motor Systems 

(Same subject as 2.793J, 16.351J, HST 543J) 
Prereq.: 2.02 or 6.003 or 16.30 
U (2)  
3-2-7 

Studies of sensory and motor physiology with 
objectives of establishing quantitative models. 
Peripheral signal processing in eye, ear, and 
vestibular systems. Physiology and psycho-
physics of audition, vision, orientation, and 
body stabilization. Organization of neuromus-
cular and proprioceptive systems at level of 
spinal cord reflex. Postural control and kinetics 
of movement. Supplemented by laboratory ex-
ercises. 6.021J recommended background. 
L. S. Frishkopf, L. R. Young, R. W. Mann 

6.033 Computer System Engineering 

Prereq.: 6.032 or 6.004 
U (1) 
4-0-8 

Topics on the engineering of computer soft-
ware and hardware systems. Multilevel mem-
ory systems: naming and binding; privacy of 
information. Atomicity and coordination of par-
allel activit:es. Recovery and reliability. Net-
works and distributed systems. Limitations 
arising from the laws of physics and other 
sources. Techniques of controlling complexity. 
Impact of computer systems on society. Case 
studies of working systems and outside read-
ing in the current literature provide compari-
sons and contrasts. 
J H. Saltzer 

6.034 Artificial Intelligence 

Prereq.: 6.001 
U (1) SD 
4-0-8 

Studies the ideas and techniques that enable 
computers to behave intelligently. Case stud-
ies of programs that solve engineering prob-
lems like experts, diagnose disease, learn 
from experience, understand the visual envi-
ronment, and engage in English discourse. 
The role of search, constraint propagation, 
logic, common sense, reasoning and 
representation. 
P. H. Winston, R. C. Berwick, T. Lozano-
Perez 

6.035 Computer Language Engineering 

Prereq.: 6.032 or 6.004, 6.170 
U (2) 
4-4-4 

Analyzes issues associated with the imple-
mentation of higher-level programming lan-
guages. Fundamental concepts, functions, and 
structures of compilers. The interaction of the-
ory and practice. Using tools in building soft-
ware. Includes a substantial multi-person 
project on compiler design and 
implementation. 
J. V. Guttag 

8.038 Problem-Solving Paradigms 

Prereq 6.034 
U (2) 
4-0-8 

Investigates the basic paradigms for problem 
solving including the use (and misuse) of 
logic, procedural knowledge, debugging skills, 
and the reformulation of problems. Detailed 
study of natural deduction, pattern-directed 
procedures, and systems for reasoning effec-
tively and efficiently within stereotypical situa-
tions. Examples drawn from mathematics, 
natural language comprehension, and pro-
gramming. Applications of theoretical results to 
human problem solving and education. 
C. E. Hewitt 

6.041 Probabilistic Systems Analysis 

Prereq.: 18.02 
U (1,2) SD 
4-0-8 

Modeling, quantification, and analysis ot un-
certainty. Formulation and solution in sample 
space. Random variables, transform tech-
niques, simple random processes and their 
probability distributions, Markov processes, 
limit theorems, elements of statistical infer-
ence, and decision making under uncertainty. 
Interpretations, applications, and lecture 
demonstrations. 
A. W. Drake 

6.045J Automata, Computability, and 
Complexity 

(Same subject as 18.420J) 
Prereq.: 18.310 or 18.063 
U (1, 2) 
3-0-9 

Introduces basic mathematical models :)f corn 
putation and the finite representation of infinite 
objects. Finite automata and regular lan-
guages. Pushdown automata and context-free 
languages. Turing machines and their vari-
ants. Partial recursive functions and grammars 
as models equivalent in power to Turing 
machines — Church's Thesis. Undecidable 
problems concerning machines, languages, 
grammars, and combinatorial systems. Redu-
cibility and completeness. The time complexity 
of algorithms and NP-complete problems. In-
troduces mathematical logic. 
A. R. Meyer, M. Sipser 

6.048 Introduction to Algorithms 

Prereq.: 6.001, 18.06J 
U (1)  
3-0-9 

Techniques for the design and analysis of effi-
cient algorithms emphasizing methods useful 
in practice Broader coverage than 18.411 or 
18.424. Topics: Sorting. Data structures for 
sets: lists, trees. hashing. Graph algorithms: 
shortest paths, depth-first search, matching, 
traveling salesman. NP-complete problems. 
Integer arithmetic. GCD's, primality testing, 
multiplication of large integers. Fast Fourier 
transform. Multiplication of polynomials. Dy-
namic programming. Linear programming. 
Parallel algorithms for expression evaluation. 
R. L. Riyest 

6.071 Introduction to Electronics 

Prereq 8.02, 18.01 
U (1,2) SD 
4-2-6 

Introductory subject suitable for students with 
little or no previous background in electronics. 
Elementary network theory, diode and transis-
tor c.rcuits, analysis and design of analog and 
digital circuits. Examples emphasize uses of 
electronics in experimental science. Alternate 
week laboratory. 
L. D. Braida 

6.074 Introduction to Telecommunications 
Systems 

Prereq.: 6.003 
U (2)  
3-0-9 

Introduces basic concepts and principles uti-
lized in telecommunication systems as well as 
an overview of current and evolving communi-
cations technology. Characterization of data 
sources, signals and noise, sampling, informa-
tion content, modulation and demodulation 
methods (CW and pulse), channel capacity, 
multiplexing and transmission systems. Dis-
cusses some of the basic technological as-
pects of telecommunications systems such as 
satellite systems and data networks. Outside 
speakers are invited to participate. 
J. P. Puma, R S. Kennedy 
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Undergraduate Laboratory 
Subjects 

6.100 Electrical Engineering and Computer 
Science Laboratory 

Prereq — 
U (1, 2, S) 
Arr .  

Individual experimental work at the undergrad-
uate level related to electrical engineering and 
computer science not covered by other sub-
jects offered by the Department. Student must 
initiate arrangements with a project supervisor 
and must file a proposal endorsed by the su-
pervisor. Proposal must be approved by the 
Department. Written report must be submitted 
upon completion of the work. If 6.100 is to be 
used to satisfy the Departmental Laboratnr 
Requirement, student must register for 12 
units of laboratory credit in the term the work 
is done. 
L. A. Gould 

6.101 Introductory Electronics Laboratory 

Prereq.: 6.002 or 6.071 
U (1,21 LAB 
3-8-1 

Introductory experimental laboratory involving 
design and construction of electronic analog 
and digital circuits. Introduces electrical mea-
suring and display instrumentation. Studies the 
operation and use of modern electronic de-
vices. Independent project on design and con-
struction of a practical electronic circuit. 
Project includes the conceptual design phase, 
generation of the circuit schematic and parts 
list, construction and testing of the circuit, and 
successful demonstration that original objec-
tives have been met. 
C. D. Paton, J. K Roberge 

6.111 Introductory Digital Systems 
Laboratory 

Prereq.: 6.002 or 6.071 
U (1, 2) LAB 
3-7-2 

Initial lecture format treats combinational logic, 
flip flops, counters, timing circuits, synchroni-
zation techniques, finite-state machines, and 
the design of more complicated digital sys-
tems using microprogramming techniques. 
This material, accompanied by problem sets 
and lab exercises, prepares students for the 
conception. design, and implementation of a 
complicated digital systems project of their 
choice: e.g., games, music, microcomputers, 
digital filters, bit-mapped displays. graphics. 
Enrollment limited to 250. 
D. E. Troxel 

8.114 Real-Time Computing and Control 
Laboratory 

Prereq.: 6.001, 6.032 or 6.004 
U (1, 2) 
3-7-2 

Effective use of mini- and micro-computer sys-
tems in laboratory and on-line applications. 
Software development using a combination of 
high-level and assemby language to achieve 
performance consistent with real-time needs. 
Input-output programming, interrupt systems, 
direct memory access (DMA), high-speed data 
acquisition, multi-tasking. Laboratory exercises 
involve open and closed loop control of ph)rs-
foal devices, Interactive graphics, and data 
acquisition. 
F. F. Lee, B. R. Musicus 

6.115 Microcomputer Project Laboratory 

Prereq.: 6.111 
U (1)  
3-7-2 

Explores the use of microprocessors as ele-
ments in larger systems Lectures cover mi-
croprocessor architectures and assembly 
languages, LSI peripheral support chips, inter-
facing single-chip and special purpose micro-
computers, design and debugging aids, 
communication strategies. and multiprocessor 
systems Laboratory exercises include data 
acquisition, interrupt control, DMA. Major proj-
ect the design, construction, programming, 
and testing of a system using microprocessors 
as processing elements. Familiarity with as-
sembly language required. Limited enrollment. 
B. R. Musicus, F F Lee 

6.141 Energy and Electromechanical 
Systems Project Laboratory 

Prereq.: 6.012 or 6.013 
U (1,2) LAB 
0- 10-2 

Independent laboratory work invoiving electro-
mechanical systems, power electronics, high 
voltage systems, rotating electric machinery. 
bioelectromechanics, energy systems, and 
control. Student's choice of project, either from 
a list of suggested topics or developed by stu-
dent in conjunction with instructor. 
S. D. Umans 

6.142 Microcomputer Control of Energy 
Systems 

Prereq.. 6.001, 6.003 
U (2)  
2-7-3 

Microcomputer-based control system labora-
tory. Lectures: analysis and design of 
sampled-data control systems, microcomputer-
based control system implementation, and en-
ergy system control objectives. Laboratory ex-
periments and term project on design and 
hardware software implementation of micro-
computer-based control systems. Typical proj-
ects: control of ac and dc motors, gasoline 
engine, chopping regulator, heating system, 
and solar photovoltaic power generation. lim-
ited to 25. 
J. H. Lang. L. A. Gould, R. D. Thornton 

6.150J Introduction to Microelectronic 
Technology 

(Same subject as 3.083J) 
Prerec,.• 6.012 
U (1,2) 
1-3-2 

Introduces some of the basic techniques and 
processes used in the fabrication of silicon 
monolithic integrated circuits. Lectures and 
laboratory sessions on the theory and technol-
ogy of device fabrication and integrated circuit 
processing, including wafer cleaning, oxida-
tion, photoengraving, chemical etching, diffu-
sion, thin film deposition, and device testing. 
This subject is a suitable introduction for stu-
dents wishing to do project lab work in 6.151 
or thesis work in the microelectronics field. 
Also available in IAP. 
C. G. Sodini, L. R. Reif, 0 J. Edell, 
C. Thompson 

6.151 Semiconductor Devices Project 
Laboratory 

Prereq.: 6.150J, 6.720 
U (1,2) LAB 
0-12-0 

Student use of facilities of the Microelectronics 
Laboratory for individual or team projects in 
the area of design. fabrication, modeling and 
characterization of individual MOS or bipolar 
devices and of integrated circuits using these 
devices. Each term, the project topics are se-
lected to fit the general areas of development 
in the Laboratory. Enrollment limited. 
C. G. Sodini, L. R. Reif 

6.161 Modern Optics Project Laboratory 

Prereq.: 6.013, 6.003 
U (1) LAB 
2-8-2 

Lectures, laboratory exercises, and projects in 
modern optics. Topics: polarization properties 
of light. Reflection and refraction. Coherc.nce 
and interference. Fraunhofer and Fresnel dif-
fraction. Imaging and transforming properties 
of lenses. Spatial filtering. Coherent optical 
processors. Holography. Optical properties of 
materials. Spectroscopy. Lasers. Nonlinear 
optics. Electrooptic materials and devices. Op-
tical detectors. Fiber optics and optical com-
munication Seniors may use this laboratory to 
find a thesis. 
C. Warde 
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6.162 Image Transmission Systems Project 
Laboratory 

Prereq.: 6.012 
U (1,2) LAB 
0-12-0 

Students use facilities of the Image Process-
ing Laboratory of the Cognitive Information 
Processing Group in RLE for projects related 
to picture transmission or reproduction sys-
tems. Facilities available for computer simula-
tion studies as well as hardware projects. 
Possible topics: image enhancement and 
compression; implementation of image pro-
cessing algorithms in hardware; optical, me-
chanical, or electronic development of 
scanners, image processing software develop-
ment; development of apparatus for study or 
demonstration in visual psychophysics. 
W. F. Schreiber 

6.163 Strobe Project Laboratory 

Prereq — 
U (1, 2) LAB 
2-8-2 

A project laboratory for experiments, involved 
mainly with the characteristics of electronic 
flash sources of light and thei. applications to 
photography and to measurement problems. A 
program of experimentation concerned with 
electronic flash organized with each group of 
students, at the start of the term Permission 
of instructor required. 
H. E. Edgerton, C. b. Miller 

6.170 Laboratory In Software Engineering 

Prereq.: 6.001 
U (1, 2) 
3-6-3 

Introduces concepts and techniques relevant 
to the production of large software systems. 
Students taught a programming method based 
on the recognition and description of useful 
abstractions. Topics: programming methodol-
ogy; procedural, data and control abstractions: 
specifications; top down design, implementa-
tion and testing. Several programming projects 
of varying size undertaken by students work-
ing singly and in groups. 
J. V. Gultag, B. H. Liskov 

6.182 Psychoacoustics Project Laboratory 

Prereq — 
U (1) LAB Next offered 1985-86 
3-4-5 

Introduces the methods used to measure hu-
man auditory abilities. Discusses auditory 
function, principles of psychoacoustic mea-
surement, models for psychoacoustic perfor-
mance and experimental techniques. Project 
topics: absolute and differential auditory sensi-
tivity, operating characteristics of human ob-
servers, span of absolute judgment, adaptive 
measurement procedures, scaling sensory 
magnitudes, etc. Oral presentation and written 
report. Knowledge of probability helpful. Alter-
nate years. 
L. D. Braida. N. I. Durlach 

Advanced Undergraduate 
Subjects and Graduate 
Subjects by Area 

Systems Science and Control 
Engineering 

6.201 Introduction to Dynamic Systems 

Prereq 6.003 
U (1)  
3-0-9 

Introduces modern system theory; applications 
to control, communications, and operations re-
search. Topics: recursive least-squares esti-
mation. state-space models of discrete- and 
continuous-time multi-input-output systems; 
structure, behavior, and control of linear, time-
invariant systems (controllability, observability, 
modes, transfer functions, compensators, root 
locus, state feedback, optimal regulation, ob-
servers, frequency-domain design); nonlinear 
systems (stability); basics of optimal control. 
G. C. Verghese, S. K. Otter 

8.202 Introduction to Decision Making 
with Uncertainty 

Prereq.: 6.041 or 18.440 or 18.313 
U (2)  
3-0-9 

Introduces techniques for analyzing dynamic 
systems whiel are subject to random distur-
bances over time. Emphasizes methods for 
acquiring, processing, and using information in 
a noisy environment, in support of automated 
decision making. Topics: discrete time sys-
tems modeled as Markov chains or linear dif-
ference equations, the Kalman filter, and 
dynamic programming in deterministic and 
stochastic settings. Examples illustrate appli-
cations in operations research, communica-
tions, and automatic control. 
R. R. Tenney 

6.230 Linear System Theory (A) 

Prereq.: 6.003, 18.031 or 18.06 
G (1) 
3-0-9 

Basic graduate subject on linear systems. Re-
view of concepts related to vector spaces. 
Interpretation of signals, linear systems, the 
convolution integral, and Fourier and Laplace 
transforms in terms of vector space concepts. 
Optimization concepts and their application to 
signal approximation ani syctem modeling. 
The concept of state for causal systems and 
the representation of systems in state space 
form. Solution of the state equation. Controlla-
bility and observability. Realization and r fruc-
tures for mc,j-input. multi-output linear 
systems. Stability concepts. 
A. V. Oppenheim. A. S. Wil/sky 

6.231 Dynamic Programming and 
Stochastic Control (A) 

Prereq.: 6.041 or 18.313 or 18.440 
G (2) 
3-0-9 

Introduces sequential decision making via dy-
namic programming. Unified approach to opti-
mal control of stochastic dynamic systems and 
Markovian decision problems. Applications 
from control theory and operations research 
include linear-quadratic problems, inventory 
control, and resource allocation models. Opti-
mal decision making under perfect and imper-
fect state information. Certainty equivalent and 
open loop-feedback control, self-tuning con-
trollers. Infinite horizon problems, successive 
approximation, policy iteration 
D. P. Berlsekas 

6.232 Multivariable Control Systems (A) 

Prereq.. 6.201 or 6.230 or 2.1D1 or 16.311, 
6.432 or 2.152 or 16.371 
G (2) 
3-0-9 

Unified computer-aided design of multivariable 
feedback control systems using time- and 
frequency-domain concepts. The multivariable 
Nyquist stability criterion. Loop-shaping con-
cepts using singular value plots: command-
following, disturbance-rejection and robustness 
requirements. Characteristic loci methods. 
Model-based compensators and the robusti-
fied Linear-Quadratic-Gaussian design meth-
odology. Multivariable robustness (gain and 
phase margins) using singular values. Exten-
sive computer-aided homework. 
M. Athens, G. Stein 

8.251J Introduction to Mathematical 
Programming (A) 

(Same subject as 15.081J) 
Prereq.: 18.06 
G (1,2) 
3-0-9 

A first subject in mathematical optimization 
emphasizing both methodology and the under-
lying mathematical structures. Covers linear 
programming and related topics: the simplex 
method, duality theory, sensitivity analysis, 
network flow algorithms, decomposition, inte-
ger programming, and polyhedral geometry. 
R. G. Ga/lager, J. B. Orlin 

6.252J Nonlinear Programming and 
Discrete-Time Optimal Control (A) 

(Same subject as 15.084J) 
Prereq.: 18.06, 18.100 
G (2) 
3-0-9 

Unified approach to mathematical program-
ming arid discrete-time optimal control. Con-
vex analysis. Global and local duality theory 
for nonlinear programming. Discrete-maximum 
principle of optimal control. Unconstrained 
minimization methods. Algorithms for nonlinear 
programming. Knowledge of 6.251J 15.081J 
useful but not required. 
S. K. Mitter, J. F. Shapiro 
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6.253 Algebraic System Theory (A) 

Prereq.: 6.230 
G (2) Not to be offered 1985-86 
3-0-9 

Advanced topics; varying focus. Polynomial 
matrix descriptions of linear time-invariant sys-
tems; equivalence; internal and external prop-
erties. Fractional representations of transfer 
matrices; parametrization of stabilizing com-
pensators: robustness; sensitivity. Output 
feedback. Decentralized control. Geometric 
theory of controlled-, conditionally- and almost-
invariant subspaces. Multidimensional sys-
tems, systems over rings, groups and finite 
fields. Bilinear systems. Alternate years. 
B. C. Levy, G. C. Verghese 

6.254 Qualitative Theory of Dynamical 
Systems (A) 

Prereq.: 6.230, 18.100 
G (1) Not to be offered 1985-86 
3-0-9 

Introduces nonlinear dynamical systems with 
emphasis on stability theory. Solvability of 
nonlinear equations. Dynamical systems in 
inpuVoutput and in state space form. Feed-
back systems. Inputioutput stability concepts. 
Stability criteria based on the small loop gain 
theorem and on passivity conditions. Circle 
criterion, Popov's criterion and other 
frequency-domain stability criteria. Lyapunov 
stability theory. Dissipative systems. Stochas-
tic dynamical systems and stochastic stability. 
Alternate years. 
S. K. Mitter 

6.255 Optimal Control Theory (A) 

Prereq 6.230 
G (2) Not to be offered 1985-86 
3-0-9 

Advanced topics in deterministic and stochas-
tic optimal control theory. Topics: nonlinear 
control, the Pontr-agin Minimum Principle, dis-
rete and continuous time, static and dynamic 

lames (Nash, Stackelberg, and Pareto solu-
:ion concepts), team theory, optimal decentral-
'zed estimation and control, and large-scale 
systems. Applications and computational as-
pects also discussed. Alternate years. 
R. R. Tenney, M. Athens 

6.262 Markov Models and Their 
Applications (A) 

Prereq.: 1.07 or 6.041 or 6.431 or 18.313 
G (1) 
3-0-9 

Formulation and analysis of dynamic probabi-
listic models, emphasizing Markov processes 
and their extensions. Linear systems theory 
applied to discrete state, discrete and continu-
ous time, stationary and nonstationary. Markov 
and semi-Markov processes. Dynamic pro-
gramming and its application to the control of 
Markov systems Partially observable Markov 
processes. Applications in societal and engi-
neering systems: population growth. social 
mobility, systems reliability and maintenance, 
and congestion processes in communication 
networks. 
R. C. Larson, A. W. Drake 

6.263 Data-Communication Networks (A) 

Prereq.: 6.041 or 18.313 
G (1) 
3-0-9 

Modeling of the control processes in computer 
and data communication networks. Develops 
and utilizes elementary concepts from 
queueing theory, algorithms, linear and noniin-
ear programming to study the problems of line 
and network protocols, distributed algorithms, 
quasi-static and dynamic routing, congestion 
control, deadlock prevention, local networks, 
and radio and satellite multi-access schemes. 
D. P. Bertsekas 

6.264 Queueing Theory with 
Applications (A) 

Prereq.: 6.262 or 6.432 or 15.973J or 18.445J 
G (2) Next offered 1985-86 
3-0-9 

Introduces analysis of queueing systems, with 
applications in communications, computers, 
manufacturing, transportation and urban sys-
tems. Material presented varies, depending 
partly on student interests. Typical topics: sim-
ple Markovian queues, networks of queues, 
general (non-Markovian) single and multiple 
server queues, priority queues, bounds and 
approximations. Current research opportunities 
discussed. Alternate years. 
P. A. Numblet, R. C. Larson 

6.271 introduction to Operatons 
Research 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

6.272 Introduction to Operations 
Research 

Prereq.. 6.271 
G (2)  
3-0-9 

A two-term introduction to important tech-
niques and problem formulations of operations 
research. Homework exercises with user-
friendly, on-line computer programs. Empha-
sizes overall approach rather than mathemati-
cal theory. Topics: linear programming models 
and methods, network analysis, optimal se-
quential decision making, decision analysis, 
Markov models, queueing models, inventory 
theory, and simulation. Case studies devel-
oped on the computer. 
R. C. Larson 

6.281J Logistical and Transportation 
Planning Methods (A) 

(Same subject as 1.203J, 11 526J, 13.665J, 
15.078J, 16.76J, TPP 43J) 
Prereq.: 6.431, 15.075 
G (1) 
3-0-9 

See description under subject 1.203J. 
R. C. Larson. A. I. Barnett, A. R. Odoni, 
H N. Psaraftis 

6.291 Seminar In Systems, 
Communications, and Control Research (A) 

Prereq.; Permission of Instructor 
G (1,2) 
3-0-9 

A seminar dealing with advanced topics in 
systems, communications, and control. Se-
lected topics according to student and instruc-
tor interest. See instruct3r for specific topics to 
be offered in a particular term. 
S. K. Mitter 

Electronics, Computers and 
Systems 

6.301 Solid State Circuits 

Prereq. 6.012 
U (1)  
3-3-6 

Analysis and design of transistor circuits, 
based directly on the semiconductor physics 
and transistor circuit models developed in 
6.012. High-frequency and low-frequency de-
sign calculations of multistage transistor cir-
cuits using a computer. Trans-linear circuits. 
The charge-control model. Introduction to op-
erational-amplifier design ana application. 
Some previous laboratory experience 
Pssumed. 
J. K. Roberge 

6.302 Feedback Systems 

Prereq.: 6.003 or 2.02 
U (2)  
4-2-6 

Introduction to design of feedback amplifiers 
and automatic control systems. Properties and 
advantages of feedback systems. Time-
domain and frequency-domain performance 
measures. Stability and degree of stability. 
Root locus method. Nyquist criterion. Fre-
quency-domain design. Compensation tech-
niques. Describing functions and 
nonlinearities. Sampled-data feedback sys-
tems. Application to electronic, electromechan-
ical, and other physical systems. Some 
previous laboratory experience with electronic 
systems is assumed. 
L. A. Gould 

6.311 Telephony 

Prereq.: 6.002 or 6.071 or 6.101 
U (2) Next offered 1985-86 
2-0-4 

Reviews current telephone technology. Exam-
ines the sequence of events occurring as a 
call is originated, connection made, and call 
completed for commonly used systems includ-
ing manual switchboards. step-by-step, Cross-
bar, and ESS offices. Interoffice connection, 
signal methods, and traffic problems. Techni-
cal and economic characteristics of equipment 
used for voice and data communications. 
Tours of representative facilities arranged Al-
ternate years. 
S. K. Burns 
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8.312 Acoustics 

Prereq.: 6.002 
U (1) 
3-1-8 

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 
among acoustical, electrical, and mechanical 
energy. Modeling and analysis of electro-
acoustical devices such as microphones and 
loudspeakers. Sound in rooms. Interaction of 
sound and humans. 
A. G Bose 

6.331 Advanced Circuit Techniques (A) 

Prereq.: 6.301, 6.302 
G (2) Next offered 1985-86 
3-2-7 

Following a brief classroom discussion of rele-
vant principles, each student completes the 
paper design of several advanced circuits 
such as multiplexers, sanlple-and-holds, gain-
controlled amplifiers, analog multipliers, digital-
to-analog or analog-to-digital converters, and 
power amplifiers. One of each student's de-
signs may be presented to the class, and one 
may be built and evaluated. Associated labo-
ratory emphasizing the use of modern analog 
building blocks. Enrollment limited. Permission 
of instructor required. Alternate years. 
J. K. Roberge 

6.332 Advanced instrumentation 
Electronics (A) 

Prereq 6.003 
G (1) 
3-0-9 

Theory and practice of electronic transduction, 
circuits, and systems in modern instrumenta-
tion, with critical review of alternative imple-
mentations and engineering compromise. 
Emphasizes analog and pulse-signal process-
ing as opposed to purely digital techniques. 
Topics. representations of signals, noise, and 
linear systems, time-varying linear systems, 
nonlinear waveform processing. Discusses 
feedback, pulse and timing circuits, digital-
analog interfaces and microprocessor-
controlled signal processors. 
S. K. Burns 

6.333 Electronic Circuits (A) 

Prereq.: 6.003 
G (2) 
3-0-9 

Theory, analysis, and design of linear and 
nonlinear electronic circuits emphasizing the 
use of computers to solve symbolic and nu-
merical circuit problems. Topics: network rep-
resentations and transformations; relations 
between time, frequency, and circuit domains: 
basic limitations and optimal design; sparse 
circuit methodology. Examples: amplifiers; os-
cillators; switching circuits; VLSI; feedback; 
circuit analogs for electromechanical systems. 
R. D Thornton. J. L. Wyatt 

8.334 Power Electronics (A) 

Prereq.: 6.012, 6.013 
G (2) 
3-0-9 

The application of electronics to energy con-
version and control. Electrical and thermal 
characteristics of power semiconductor de-
vices — diodes, bipolar and field effect tran-
sistors, and thyristors. Magnetic circuits. Active 
and passive filtering techniques. Emphasizes 
device limitations, circuit techniques, 
computer-aided analysis and design, and sys-
tem control. Application examples include con-
trolled rectifiers, high-frequency inverters, dc 
dc conversion, motor drives, and battery elec-
tronics. Assumes background in elementary 
device physics 
J. G. Kassakian 

6.335 Fundamental Theory of Nonlinear 
Networks (A) 
(Revised Content) 

Prereq.: 6.003, 6.201 or 6.230 or 18.06 
G (1) Next offered 1985-88 
3-0-9 

Network topology: graph theory, Tellegen's 
theorem, colored arc lemma, applications. Al-
gebraic n-ports. Circuit properties: passivity, 
losslessness, reciprocity, monotonicity. Resis-
tive networks: uniqueness, no-gain, sensitivity 
and extremum principles. Dynamic networks: 
modified nodal analysis, state equations, Lya-
punov stability, Brayton-Moser theory Current 
topics and applications. Alternate years. 
J L. Wyatt 

8.338 Simulation of Large-Scale Circuits (A) 
(New) 

Prereq.: 6.003, 6.201 or 6,230 or 18.06 
G (1) Not to be offered 1985-88 
3-0-9 

Formulation of network equations via nodal, 
modified nodal, and tableau analysis. Jacobi, 
Gauss-Seidel, Newton-Raphson, and related 
iterative methods for algebraic equations. Nu-
merical solutions of differential equations via 
forward Euler, backward Euler, trapezoidal, 
predictor-corrector, and Gear algorithms. Prac-
tical speed-up methods for circuit simulation: 
macromodeling, exploiting sparsity, and la-
tency. Waveform relaxation. Approximate 
models and methods for timing analysis of 
digital VLSI circuits. Alternate years. 
J. L. Wyatt 

6.341 Digital Processing of Signals (A) 

Prereq.: 6.003, 18.075 or 18.04, 6.041 or 
6. 431 
G (1,2) 
4-0-8 

Representation, analysis, and design of dis-
crete signals and systems. Z-transforms and 
the discrete Fourier transform. The fast Four-
ier transform (FFT) algorithm. High-speed con-
volution and correlation. Time and frequency 
domain design techniques for recursive (IIR) 
and nonrecursive (FIR) systems. Finite word-
length implementation of discrete-time linear 

systems. Realization of discrete-time linear 
systems. Additional topics may include homo-
morphic signal processing, power spectrum 
estimation, and applications to speech and 
image processing. 
A. V. Oppenheim 

8.343 Digital Speech Processing (A) 

Prereq 6 341 
G (2) Not to be offered 1985-86 
4-0-8 

Applications of digital techniques to the pro-
cessing of speech signals. Time- and fre-
quency-domain models for speech processing. 
Speech analysis techniques, including homo-
morphic, linear prod■ction, and short-lime 
Fourier analyses. Principles of speech band-
width compression, speech synthesis, and 
speech recognition. Survey of applications in 
the area of human-machine communication, 
including voice-response systems, speaker 
recognition systems, and speech recognition 
systems. Alternate years. 
V. W. Zue 

8.344 Multidimensional Signal 
Processing (A) 

Prereq.: 6.341 
G (2) Next offered 1985-86 
3-0-9 

Representation, analysis, and design of multi-
& nensional signals and systems. Multidimen-
sional Fourier transform, z-transform, discrete 
Fourier transform, and fast Fourier transform 
algorithms. Multidimensional filter design and 
implementation. One-dimensional and multi-
dimensional spectral estimation. Array pro-
cessing. Image enhancement and restoration. 
Image coding. Alternate years. 
J. S. Lim 

8.381 image Processing (A) 

Prereq.: 6.003 
0(1) 
3-0-9 

Optical, electrooptical, electronic, and com-
puter Image pi:ocessing techniques with appli-
cations to image restoration, quality 
improvement, and efficient coding for storage 
or transmission. Mathematical description of 
Images. Relevant properties of human vision. 
Measures of quality. Scanning, sampling, and 
quantization. Fourier analysis and linear spa-
tial filtering. Nonlinear processing. The half-
tone process. Technology of facsimile and 
printing systems. Color. Holography. Term 
paper or project required. 
W. F. Schreiber 

6.371 introduction to VLSI Systems (A) 

Prereq.: Permission of Instructor 
G (1,2) 
3-3-6 

Provides background in integrated devices, 
circuits, and digital subsystems needed for de-
sign and implementation of integrated sys-
tems. Design methodology, use of ratioed 
design rules and library modules, symbolic 
layout languages, computer-aided design 
techniques. Students required to complete, 
through layout, the design of a digital subsys- 
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tern in NMOS or CMOS. Selected projects 
form a multi-project chip set leading to wafers 
available atter the end of the term for packag-
ing and testing by the student Limited 
enrollment. 
J. Allen 

8.372 Design and Analysis of VLSI 
Circuits (A) 

Prereq.: 6.012, 6.371 or 6.721 
G (2) 
3-0-9 

Design and analysis of digital MOS VLSI cir-
cuits. Topics: methodology design; device and 
interconnect physics; noise and tolerancing; 
noise margins; worst-case design; logic-gate 
dynamics; delay optimization; specialized cir-
cuit forms; clocking; VLSI micro-architecture, 
Emphasizes analytical and CAD techniques 
for high-performance circuit design. limited 
enrollment. 
L. A. Glasser 

Probabilistic Systems and 
Communication 

6.431 Applied Probability 

Prereq,' 18.02 
G (1, 2) 
4-0-8 

Meets with 6.041. Requires the completion of 
additional advanced home problems. 
A. W. Drake 

6.432 Stochast:c Processes and 
Applications (A) 

Prereq.: 6.003, 6.041 or 6.431 or 18.313 
G (1,2) 
4-0-8 

Basic graduate subject in stochastic processes 
and applications. Intended primarily for stu-
dents interested in communication, control, o 
operations research, but also an appropriate 
foundation for study of stochastic phenomena 
in signal processing and biomedical engineer-
ing. Applications covered include: hypothesis 
testing, parameter estimation, discrete-time 
Kalman filter, stochastic processes in linear 
systems, and queueing processes. Stochastic 
process theory is developed in sufficient depth 
to permit thorough treatment of these 
applications. 
J. H. Shapiro 

6.435 System identification (A) 

Prereq.: 6.003, 6.041 or 6.431 or 18.313 
G (1) Next offered 1985-86 
3-0-9 

Determination of valid mathematical models 
for physical and social systems using observa-
tions of their behavior. Different philosophies 
of modeling; state space, time series. Multiple 
input-output, nonlinear, and time varying sys-
tems. Parameter estimation algorithms: full in-
formation maximum likelihood, least squares. 

Parameter identifiability. Model validation; sta-
tistical hypothesis testing, reasonability. Bad 
data-anomaly detection, robust estimation. 
Discussion of available software packages. 
Alternate years. 
F. C. Schweppe 

6.441 Transmission of information (A) 

Prereq.: 6.041 or 6.431 or 6.432 or 18.313 
G (2) 
3-0-9 

Introduces the quantitative study of information 
with emphasis on concepts fundamental to the 
engineering of reliable, efficient communica-
tion systems. Mathematical definition of infor-
mation and study of its properties; efficient 
representation of message sources; communi-
cation channels and their capacity; coding for 
reliable transmission of data over noisy chan-
nels. Additional topics of interest such as rep-
resenting data and control information in data 
communication networks are included. 
R. G. Ga/lager 

6.451 Principles of Communication (A) 

Prereq.: 6.003, 6.041 or 18.313 
G (1)  
3-0-9 

Fundamental principles underlying the trans-
mission of digital data over noisy channels. 
Mathematical description of signals and noise. 
Digital modulation and signal design. Decision 
regions and optimum receivers. Intersymbol 
interference. Introduction to channel capacity 
and error-free communication over noisy 
channels. Elements of block and convolutional 
coding. Topics of current interest. 
P. A. Humblet 

6.452 Stochastic Filtering and Detection (A) 

Prereq.: 6.230, 6.432 
G (2)  
3-0-9 

A unified approach to the areas of filtering, de-
tection, and system identification. Detection of 
known and stochastic signals in Gaussian and 
Poisson noise. Linear filtering, Wiener and 
Kalman filters, parameter identification. Nonlin-
ear filtering for signals in Gaussian noise and 
point process observations. Applications to 
areas such as control, communications, radar, 
sonar, optical communications, and compute'.  
networks. 
A. B. Baggeroer, S. K. Mitter 

6.453 Optical Detection and 
Communication (A) 

Prereq.: 6.041, 6.014 
G (2) Next offered 1985-86 
3-0-9 

Basic graduate subject in optical detection and 
its applications. Phenomenological description 
of photodetectors. Shot noise, thermal noise, 
gain-fluctuation noise statistics. Signal-to-noise 
ratios of direct detection and heterodyne de-
tection systems. Application of noise analysis 
to free-space, atmospheric, and fiber optic 
communications, Application of noise analysis 
to optical detection for phase-sensing interfer-
ometers, photon correlation instruments, and 
optical radars. Alternate years. 
J. H. Shapiro 

8.454 Advanced Topics in Optical 
Communication Research (A) 

Prereq Permission of Instructor 
G (1) Not to be offered 1985-86 
3-0-9 

Discusses advanced topics and current re-
search activities in optical detection, propaga-
tion, and communication. Material presented 
and detailed prerequisites vary from year to 
year. Term paper required. Alternate years. 
Topic for 1984-85: Fiber-optic 
communications. 
J. H. Shapiro 

6.455J Marine Data Systems (A) 

(Same subject as 13.74J) 
Prereq.: 2.02 or 6.003 or 13.004,6041, 
18.075 
G (1) Not to be offered 1985-86 
3-0-9 

Systems and techniques used in oceano-
graphic data analysis. Temporal random pro-
cesses, correlation and spectral analysis by 
indirect, DFT, and adaptive methods. Sonar, 
radar, echosounders, and seismic systems. 
Space/time random processes, frequency-
wave number characterizations, array and 
spatial processing; applications in arrays for 
ambient noise and passive sonar, surface, and 
internal waves. Alternate years. 
A. B. Baggeroer, P. N. Mikhalevsky, (Woods 
Hole Stall): R. C. Spindel 

Bioelectrical Engineering 

6.501 Sound, Speech, Hearing 

Prereq.: 6.003 
U (1) Next offered 1985-86 
3-0-9 

Introduces the physical, physiological, and 
psychological bases of auditory communica-
tion. Physical acoustics, properties of neural 
and muscular elements, the vocal tract and 
speech generation, signal transmission in the 
auditory system, perception of attributes of 
speech and speechlike sounds, and the lin-
guistic units that underlie speech events. Dis-
orders of human communication. Alternate 
years. 
K. N. Stevens, L. D. Braida 

6.523J Computers and Patient Care 

(Same subject as HST 550J) 
Prereq.: — 
G (2) 
2-0-4 

See description under subject HST 550J. 
G. 0. Barnett 

6.524..1 General Physiology 

(Same subject as 7.51J) 
Prereq — 
U (2) SD 
3-0-9 

See description under subject 7.5IJ. 
J. Y. Leffvin 
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6.532J Sensory-Neural Systems (A) 

(Same subject as 16.352J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Detailed consideration of a number of sen-
sory-neural systems with respect to anatomy, 
physiology, and mode of operation. Reading of 
relevant papers and critical discussion of the 
methods and results described. Topics se-
lected on the basis of their current research 
interest, with emphasis on systems in which 
physical input and sensory cell neuron output 
can be quantitatively related. Examples from 
vertebrate and invertebrate species including 
mechanical, visual, and other modalities. Alter-
nate years. 
L. S. Frishkopf, C. M. Oman 

8.541J Speech Communication (A) 

(Same subject as 24.968J) 
Prereq.: Permission of Instructor 
(3(2) Not to be offered 1985-86 
3-0-9 

Survey of structural properties of natural lan-
guages with special emphasis on the sound 
pattern. Physiology of speech production, ar-
ticulatory phonetics. Acoustical theory of 
speech production; acoustical and articulatory 
descriptions of phonetic features. Perception 
of speech: the auditory capabilities of humans: 
evidence for perceptual correlates of phonetic 
categories. Mechanical recognition and gener-
ation of speech. Recommended prerequisite: 
mathematical background equivalent to 6.003. 
Alternate years. 
K. N. Stevens, S. J. Keyser 

6.542J Laboratory on the Physiology, 
Acoustics, and Perception of Speech (A) 

(Same subject as 24.966J) 
Prereq.: Permission of Instructor 
G (1) Not to be offered 1985-86 
2-2-8 

Experimental investigations of speech pro-
cesses. Topics: a) interpretation of x-ray mo-
tion pictures, b) measurements of pressure 
and volume velocity, c) computer-aided wave-
form analysis and spectral analysis of speech, 
d) synthesis of speech, e) identification and 
discrimination of speech-like sounds, and 
other topics. Recommended prerequisites: 
6.501, 6.002 or 8.03. Alternate years. 
D. H. Klatt 

6.543 Natural Language Processing (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Computational theories for the analysis of nat-
ural language. Studies word formation, lexical 
structure, syntax and parsing, sound structure, 
and semantic formalism. Representation of 
underlying syntax and semantics in speech 
Applications to text-to-speech conversion, 
speech recognition, question answering, and 
language understanding systems. Alternate 
years. 
J. Allen 

6.551 Signal Processing by the Auditory 
System: Physiology (A) 

Prereq.: 6 003, 6.023J 
G (2) Next offered 1985-86 
3-0-9 

Physiological mechanisms involved in signal 
transm;ssion and processing in the normal and 
pathological auditory system. Emphasizes the 
normal ear and brain stem with some discus-
sion of higher brain levels. Background other 
than listed prerequisites may be accepted. Al-
ternate years. 
W. T. Peak°, T F. Weiss, N. Y. Kiang 

6.552 Signal Processing by the Auditory 
System: Perception (A) 

Prereq.: 6.015 or 6.003, 6.041 or 6.431 
G (1) Next offered 1985-86 
3-0-9 

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 re-
sponses of the auditory system Mathematical 
models of psychophysical relations incorporat-
ing quantitative knowledge of physiological 
transformations by the peripheral euditory sys-
tem. Discusses related research on diagnosis 
and aids for partially deaf. Alternate years. 
H. S. Co/burn, L. D. Braida 

6.561J Fields, Forces and Flows: 
Background for Physiology (A) 

(Same subject as HST 544J) 
Prereq.: 6.013, 6.021J 
G (1) 
3-0-9 

Conduction, diffusion, convection in electro-
lytes; fields in heterogeneous media; electrical 
double layers; fv,',..txwell stress tensor and elec-
trical forces in physiological systems. Fluid 
and solid continua: equations of motion useful 
for porous, hydrated media. Case studies: 
membrane transport; electrode interfaces; 
electrical, mechanical, and chemical transduc-
tion in tissues; electrophoretic, electro-osmotic 
flows: diffusion/reaction; ECG. Electromechan-
ical interactions in biornaterials and cells; ex-
amples from orthopaedic research. 
A. J. Grodzinsky 

6.562J Ultrasound: Physics, Biophysics 
and Technology (A) 

(Same subject as 2.76J, HST 530J) 
Prereq.: Permission of Instructor 
(3(1) Not to be offered 1985-86 
4-1-7 

See description under subject 2.76J. 
F. R. Morgenthaler, P. P. Lelia 

6.565J Measurements in Medicine and 
Biomedical Research (A except VI) 

(Same subject as HST 581J) 
Prereq.. 6.003, 6 022J, 6.041 
G (1) 
2-5-5 

See description under subject HST 581J. 
R. G. Mark, E. D. Traiitman 

Electrodynamics 

8.601 Fields, Forces, and Motion 

Prereq.: 6.013 
U (1)  
3-0-9 

Electromechanical interactions in lumped-pa-
rameter and continuum systems. Integral and 
differential electromagnetic laws, including 
motion. Lumped electrical and mechanical ele-
ments: thermodynamics of discrete electro-
mechanical coupling, equations of motion. 
Synchronous and induction rotating macnines. 
Linear and nonlinear transducers, transient 
and steady-state dynamics; electromechanical 
time constants. Field transformations, dc rotat-
ing machines, magnetic diffusion and charge 
relaxation in moving conductors. Electromag-
netic force densities and stress tensors. 
J. R. Me/cher 

8.611 introduction to Optical Electronics 

Prereq.: 6.013, 6 003 
U (2)  
3-0-9 

Introduces Fourier optics. Spatial and temporal 
coherence of lasers and applications made 
possible by coherence. Characteristics of opti-
cal system components. propagation media, 
resonators, fiber guides; detectors and their 
signal-to-noise ratios; laser media, types and 
properties; modulation techniques. Discusses 
specific applications. 
J. H. Shapiro 

6.631 Optics and Optical Electronics (A) 

Prereq.: 6 014 or 8.07 
(3(1) 
3-0-9 

A first-year graduate subject on fundamental 
concepts and techniques of modern optics and 
quantum electronics. Review of Maxwell's 
equations and the vector properties of light. 
Interference and interferometers. Temporal 
and spatial coherence. Scalar diffraction the-
ory. Propagation of spherical and Gaussian-
spherical beams. Thin film and "fiber" wave-
guides. Device applications of electro-optic ef-
fect and nonlinear optics. 
H. A. Haus, S. Ezekiel 

8.832 Advanced Electromagnetic 
Theory (A) 

Prereq.: 6.014 or 8.03 
(3(1) 
3-0-9 

A first-year graduate subject on electromag-
netic field theory emphasizing mathematical 
approaches, problem solving, and physical 
interpretation. Examples deal with guidance, 
propagation, radiation, and scattering of elec-
tromagnetic waves; metallic and dielectric 
waveguides, resonators, antennas, and radiat-
ing structures, Cerenkov radiation, moving 
media, plasmas, crystals, integrated optics, 
lasers and fibers, remote sensing, geophysical 
probing, dipole antennas, and stratified media. 
J. A. Kong 
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8.833 Electrodynamics of Waves, Media 
and Interactions (A) 

Prereq.: 6.014, 18.075 or 18 04 
G (2) Not to be offered 1985-86 
3-0-9 

Intended for first-year graduate students and 
seniors whose interest is in the interaction of 
electromagnetic fields with charged particles, 
plasmas, and continuous media. Wave propa-
gation in media with temporal and spatial dis-
persion. General stability criteria and 
techniques for identifying and classifying 
wave-type instabilities. Energy, momentum. 
and their flow associated with small-amplitude 
wave propagation in passive and active me-
dia. Linear and nonlinear coupling of modes in 
stable and unstable systems. Alternate years 
A. Bers 

6.634 Nonlinear Optics (A) 

Prereq.: 6.014 or 8.07 
G (2) 
3-0-9 

Nonlinear optical phenomena emphasizing ap-
plications, techniques, and devices. Nonlinear 
polarization: harmonic generation, frequency 
conversion, optical Kerr effect, self-phase 
modulation, wavefront conjugation Pulse 
propagation in nonlinear media. Applications 
to fiber optics. Nonlinear laser spectroscopy. 
Picosecond pulse generation and measure-
ment techniques 
E. P. Ippen 

6.835 Topics In Electrodynamics (A) 

Prereq.: 6.014 or 6.632 or 8.07 
G (2) 
3-0-9 

Material covered differs from year to year ac-
cording to interest of students and instructor in 
charge. Typical topics include electrodynamics 
of moving media, waves in dispersive media, 
quantum optics, remote sensing, radiative 
transfer theory and random media. Offered 
when there are suitable topics with enough 
student and staff interest. 
J. A. Kong 

6.637 Optical Information Processing (A) 

Prereq.: 6.003, 6.014 
G (1) Next offered 1985-86 
3-0-9 

Systems, devices, algorithms, and applications 
for optical information processing. Coherent 
optical processors. Space- and time-integrat-
ing correlators. White light processing. 
Acousto-optic, electro-optic, magneto-optic, 
and photo-refractive devices. Adaptive optics. 
Wavefront phase conjugation and compensa-
tion. Space-variant optica! processing. Vector-
matrix and matrix-matrix processors Residue 
arithmetic techniques. Optical systolic array 
processors. Limitations of optical computers 
C. Warde 

6.638 Electrical and Optical Processes 
In Gases (A) 

Prereq 8.03, 8 211 
G (2) Next offered 1985-86 
3-0-9 

Basic processes in plasmas, lasers, and elec-
trical insulation. Collisions involving particles 
and radiation fields including classical and 
quantum effects, resonant ano non-resonant 
excitations and recombinations Collective par-
ticle behavior, mobility, diffusion, and distribu-
tion functions with Max-Boltzmann. 
Druyvesteyn, and Fokker-Planck approxima-
tions. Analysis of surface effects, charge multi-
plication, breakdown, excitation and inversion 
mechanisms, and plasma properties. Applica-
tions in diagnostics, lasers, switches, dielec-
trics. and Dn sources Alternate years 
C. M. Cooke 

8.841 Microwave Circuits (A) 

Prereq 6 014 
G (2) Next offered 1985-86 
3-1-8 

Electromagnetic wave propagation on uniform 
and periodic structures, waveguide, stripline, 
and microstrip. Equivalent circuit reprosenta-
tions for apertures and obstacles. Multiport 
junctions Non-reciprocal ferrite devices Cav-
ity and confocal resonators. Filters. Boundary 
value problems Perturbation theory. Sources 
and detectors. Laboratory Alternate years 
H A. Haus 

6.642 Antennas and Radiation (A) 

Prereq 6.014 
G (2) Not to be offered 1985-86 
3-0-9 

General theory of radiation and its application 
to the analysis of representative types of an-
tennas: emphasizes the design of antenna ar-
rays, microwave reflectga--andlenses. 
Alternate years. 
J. A. Kong, F. R. Morgenthaler 

6.651J Introduction to Plasma Physics 1(A) 

(Same subject as 8.613J. 22.611J) 
Prereq.: 6.014 or 8.07, 6.018 or 8.08, 18.04 or 
18.075 
O (1) 
3-0-9 

See description under subject 8.613J. 
A. Bers, K. Molvig, M Porkolab 

6.652J Introduction to Plasma 
Physics II v.) 

(Same subject as 8.614J, 22.612J) 
Prereq 6 651J or 8.613J or 22 611J, 18.076 
G (2) 
3-0-9 

See description under subject 22.612J. 
A. Bers. R. C. Davidson, K. Molvig. 
J. P. Freidberg 

6.853J MHD Theory of Magnetic Fusion 
Systems I (A) 

(Same subject as 22.615J) 
Prereq.: 6.651J or 22.611J or 8.613J 
O )1) 
3-0-9 

See description under subject 22.615.1 
R R. Parker 

6.661 Receivers, Antennas, and Signals (Al 

Prereq 6 014 
G (2) Not to be offered 1985-86 
3-0-9 

Detection and measurement of radio and opti-
cal signals encountered in astronomy, radar, 
and communications. Statistical analysis of 
signal processing systems, including radiome-
ters, spectrometers, interferometers, and digi-
tal correlation systems Matched filters and 
ambiguity functions. Measurement of random 
electromagnetic fields, including their spatial, 
angular, time, and polarization correlation 
properties. Angular filtering properties of an-
tennas, interferometers. and aperture synthe-
sis systems. Radiative transfer and parameter 
estimation. Alternate years 
D. H Staelin 

8.862J Radar Astronomy, Astromotry, and 
Geodesy (A) 

(Same subject as 12.620J) 
Prereq.: 6.014 or 8.03, 18.075 
G (1) Next offered 1985-88 
3-0-9 

See description under subject 12.620J. 
D. 	Staelin, G. H. Pettengill. C. C. 
Counselrnan 

6.671 Continuum ElectromechanIcs 1(A) 

Prereqv 6.013, 6.601 or 2.03J 
G (2) 
3-0-9 

Quasistatic field dynamics. Transfer relations 
as an approach to field descriptions. Electro-
magnetic forces, force densities and stress 
tensors including magnetization and polariza-
tion. Classification of energy-conversion pro-
cesses. Charge migration and relaxation, and 
magnetic diffusion and induction interactions 
with material motion. Introduction to electro-
mechanics of continua. Temporal and spatial 
modes. Method of characteristics. Varied 
applications. 
J. R. Melcher 

6.672 Continuum Electromechanlcs 11(A) 

Prereq 6 671 
G (1) Not to be offered 1985-86 
3-0-9 

Laws, approximations, and relations of fluid 
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. Streaming interactions. Appli-
cations to materials processing, magnetohy 



Electrical Engineering and Computer Science 
	

59D 

drodynamic and electrohydrodynamic pumps 
and generators, physiochemical systems, heat 
transfer, continuum feedback control, electron 
beam devices, and plasma dynamics. Alter-
nate years. 
J R. Matcher 

6.683 Operation and Planning of Electric 
Power Systems (A) 

Prereq.-  Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-9 

Electric power system generation, transmis-
sion distribution at a regional (e.g., New En-
gland) level. Customer interaction and 
feedback Integration of diverse physical, eco-
nomic. and social phenomena covering time 
frames ranging from seconds to years. Meth-
ods of control, analysis, design, and decision 
making for such large-scale systems. Special 
consideration of small distributed generation, 
rates and load management, and the impact 
of microprocessors Alternate years 
F. C. Schweppe 

6.885 Electric Machines (A) 

Prereq.: 6.061 or 6.601 
G (2) Not to be offered 1985-86 
3-0-9 

Treatment of transformers, electromechanical 
transducers, rotating and linear electric ma-
chines. Lumped-parameter electromechanics 
of interaction. Consideration of the basic ma-
chine types: dc, induction, synchronous. De-
velopment of device characteristics: energy 
conversion density, efficiency; and of system 
interaction characteristics: regulation, stability, 
controllability, and response. Problems taken 
from current research. Alternate years. 
J. L. Kirtley, Jr. 

6.687J Case Studies In Energy, 
Technology, Economics, and Management 

(Same subject as 22.85J) 
Prereq.: — 
G (2) 
3-0-9 

See description under subject number 22.85J. 
D. C. White. M. M Miller 

Solid-State Materials and Devices 

6.720 Semiconductor Devices 

Prereq 6 012 
U (1) 
4-0-8 

The physics, modeling, fabrication, and appli-
cation f selected semiconductor devices. Em-
phasis on devices in integrated circuit 
contexts. Introduces use of the energy band 
viewpoint. Topics. metal-oxide-semiconductor 
(MOS) devices including charge coupled de-
vices (CCDsj and MOSFETs: MOS logic and 
memory; planar diffused and lateral bipolar 
transistors; bipolar logic including current in-
jection logic (120: Schottky barriers, 
MESFETs and heterostroctures. 
C. G. Fonstad, C. G. Sodini 

6.721 Contemporary Digital MOS Circuits 

Prereq.: 6.032 or 6.004 
U (1) 
3-0-9 

Reviews and elaborates models of MOS tran-
sistors Discusses scaling effects on device 
performance Overview of organization and 
operation of contemporary MOS integrated cir-
cuits, especially microprocessors and static 
and dynamic RAMs. Uses circuit techniques to 
optimize speed/power tradeoffs. Systemic in-
fluences on device architectures and circuits. 
R. E. Zippel 

6.725 Solar Energy Systems 

Prereq.: 6.002 or 6.071 or 2.02 
U (1) 
3-0-9 

Examines energy conversion systems, primar-
ily solar. Topics: solar radiation, blackbody 
radiation; photovoltaic power generation in-
cluding theory, materials, devices; systems 
analysis of solar heating, cooling, and hybrid 
electrical-thermal combinations; flat plate col-
lectors, heat mirrors, heat transfer; alternate 
energy sources including photochemical, hy-
dro, wind, ar.d tidal power; energy storage 
systems. Guest lectures on topics of intensive 
curreni research. Elementary knowledge of 
thermodynamics helpful. 
G. W. Pratt, Jr., R. D. Thornton 

6.730 Physics for Solid-State 
Applications (A) 
(New) 

Prereq.: 6.013 
G (1) 
4-0-8 

Fundamental physics for solid-state applica-
tions including a review of quantum mechanics 
and statistical physics: classical and quantum 
models of electrons in solids; crystal lattices; 
energy band structures in the nearly free elec-
tron and tight binding approximations; effective 
masses and semiclassical equations of mo-
tion; lattice vibrations and phonons; band 
structures and properties of selected semicon-
ductors. Recommended for first-year graduate 
students interested in solid state physics and 
devices. 
T. P. Orlando 

6.731J Physics of Solids I (A except VIII) 

(Same subject as 8.231J) 
Prereq.: 8.04 or 8.211, 6.018 
G (1) 
4-0-8 

See description under subject 8.231J. 
M. Kestner 

6.732J Physics of Solids 11(A) 

;Same subject as 8.500J) 
Prereq.: 6.730 or 6.731J 
G (2) 
4-0-8 

Second term of solid-state physics presenting 
basic concepts of the quantum theory of sol-
ids. Emphasizes simple physical models. Top-
ics: electronic structures, dynamics of 
electrons in solids, Fermi surfaces, transport 
phenomena in metals and semiconductors; 

optical properties of metals, semiconductors 
and insulators; lattice modes; magnetic phe-
nomena in solids such as paramagnetism, dia-
magnetism, ferromagnetism, resonance 
studies in a magnetic field; supel:sonductivity. 
M. S. Dresselhaus 

5.734-I Application of Group Theory to the 
Physics of Solids (A) 

(Same subject as 8.513J) 
Prereq 6731J 
G (1) Not to be offered 1985-86 
3-0-9 

Group theory techniques: mathematical back-
ground, representation theory, character ta-
bles, basis functions, point groups, space 
groups, double groups, time reversal symme-
try. Applications: crystal field structure, selec-
tion rules, directed valence and bonds, 
molecular vibrations, group of the wave vector 
with application to energy bands, lattice 
modes. Alternate years. 
M. S. Dresselhaus 

6.741J Theory of Solids (A) 

(Same subject as 8.511J) 
Prer6q.: 6.732J 
G (1)  
3-0-9 

See description under subject 8.511J. 
D. Adler, J. D. loannopoulos 

6.742J Theory of Solids 11(A) 

(Same subject as 8.512J) 
Prereq.: 6.741J 
G (2)  
3-0-9 

Second term of a theoretical treatment of the 
physics of solids. Semiconductors: survey of 
band structures; effective mass theory; effec-
tive g-factor; transport optical properties. Met-
als: band structures; electron dynamics; 
transport; magnetic properties; optical proper-
ties. Many body theory: the random phase ap-
proximation; collective effects in normal 
metals; Fermi liquid theory; superconductivity. 
D. Adler, J. D. Joannopoulos 

6.751 Quantum Electronics (A) 

Prereq.: 6.731J or 8.05 
G (2) 
3-0-9 

Basic phenomena of quantum electronics in-
cluding development of background quantum 
mechanics and optical properties of solids. 
Quantization of electromagnetic field and 
spontaneous plus stimulated optical transitions 
between energy levels Resonant processes 
including electric dipole transitions, absorption 
dispersion and saturation. The laser and its 
operating characteristics. Rate equations, opti-
cal pumping, 0-switching, and mode locking. 
Nonlinear optics. Electrooptical devices, pico-
second switches and pulse generation, optical 
logic gates. Fiber optics. 
G. W Pratt, Jr. 
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8.753 Microwave Magnetics (A) 

Prereq.: 6.014 or 6.601 
G (2) Next offered 1985-86 
3-0-9 

Introduces the prnpagation and mutual inter-
action of microwave photons, magnons, and 
phonons in ferro-, antiferro- and ferrimagnetic 
crystals. Elementary domain theory, including 
magnetic bubbles. Linear and nonlinear effects 
associated with magnetic resonance. Propa-
gation of electromagnetic, magnetostatic and 
magnetoelastic waves in ferrite-loaded wave-
guides and thin ferrite films; reciprocal and 
non-reciprocal microwave circuit elements 
such as rotators isolators. and circulators 
Electromagnetic quantum-mechanical ex-
change and elastic channeis of power flow. 
Alternate years. 
F. R Morgenthaler 

6.754 Signal Processing with Coherent 
Wave States In Crystals (A) 

Prereq.: 6014,6.003 
G (2) Not to be offered 1985-86 
3-0-9 

Study of coherent waves that arise from col-
lective excitations in dielectric, magnetic, and 
piezoelectric crystals, for use in processing 
electromagnetic signals in the microwave and 
optical portions of the spectrum. Signal char-
acteristics and processing methods currently 
used in modern radar and spread-spectrum 
communications. Propagation of bulk and sur-
face waves of electromagnetic, ultrasonic, and 
magnetostatic varieties; application to signal 
processing systems. Guest lecturers with ex-
pertise in industrial state-of-the-art techniques. 
Alternate years. 
F. R. Morgenthaler 

6.761J Electronic Materials (A) 

(Same subject as 3.46J) 
Prereq.: 3.02 or 3.71J or 22.071J or 22.71J 
G (1)  
2-0-6 

See description under subject 3.46J 
H. C. Gatos 

6.762 Dielectric and Optical Materials and 
Devices (A) 

Prereq 6.013 
G (2) Not to be offered 1985-86 
3-0-9 

Devices dependent on polarization rather than 
transport. Tensor properties and crystal sym-
metry. Nonlinear dielectrics: ferroelectncs, 
parametric amplification. Elasticity. Coupled 
effects: pyro- and piezo-electricity Optical 
properties: waves in anisotropic crystals; indic-
atrix; electro-optics, photoe.asticity, optical 
modulators; beam deflectors. Nonlinear optics: 
frequency doubling; parametric conversion; 
photorefractive effects. Alternate years. 
D. J. Epstein 

6.763 Applied Superconductivity (A) 

Prereq.. 6.013 or 8.07 
G (2) 
3-0-9 

Phenomenological approach to superconduc-
tivity surveying large-scale and small-scale 
applications. Electrodynamics of supercon-
ductors. London's model flux quantization. 
Type II superconductors, upper critical fields. 
pinning, critical state model. Josephson Junc-
tions and superconducting quantum devices. 
equivalent circuits and analogs, computers. 
Brief overview of supercohducting materials 
arid microscopic theory. Some background in 
solid-state physics helpful. 
T. P. Orlando 

6.771 Physics of Semiconductor 
Devices (A) 

Prereq.: 6.730, 6.012 
G (2) 
3-0-9 

The physical basis of semiconductor device 
operation. Homogeneous and inhomogeneous 
semiconductors in equilibrium; electrochemical 
potential; generation-recombination mecha-
nisms; Boltzmann transport equation; ambipo-
lar transport, p-n homojunctions and 
heterojunctions; Schottky diodes, MOS capaci-
tors; profiling and deep level characterization 
methods; Gummel approach to bipolar de-
vices; Zener and avalanche breakdown; high-
level injection: quasi-static behavior of bipolar 
and MOS transistor. 
S. D. Sen tuna 

6.772 Integrated Circuit Devices and 
Processes (A) 

Prereq 6.720 
G (1) Next offered 1985-86 
3-0-9 

Silicon integrated circuit technology. Theory 
and practice of IC fabrication and device de-
sign emphasizing their relation to circuit per-
formance. Topics: materials and fabrication 
processes: large-signal model' for bipolar and 
field-effect transistors; components and circuit 
building blocks for modern digital ICs; circuit 
layout considerations in LSI; computer-aided 
analysis and design of processes. devices and 
circuits using state-of-the-art simulators. 
D. A. Antoniadis 

6.773 Topics In Semiconductor Device 
Research (A) 

Prereq.: 6.720, 6.018; or 6.771 
G (2) Next offered 1985-86 
3-0-9 

Topics selected from current device research 
areas. In recent years subject matter has in-
cluded Schottky barriers and heterojunctions, 
charge coupled devices, surface acoustic 
wave devices, diode lasers, integrated and 
guided-wave optical components and circuits, 
and ultrahigh-speed transistors, including the 
permeable base transistor. Emphasis on de-
vice physics as it relates to device perfor-
mance. Alternate years 
A. L. McWhorter 

6.774 Physics of Microelectronic 
Fabrication (A) 

Prereq.: 6.720, 6.150J 
G (1)  
3-0-9 

Fundamental principles of the processes used 
in the fabrication of silicon monolithic inte-
grated circuits. Physical models of bulk crystal 
growth, thermal oxidation, solid state diffusion, 
ion implantation, epitaxial deposition, chemical 
vapor deposition, and thin film deposition. Re-
fractory metal silicides, plasma and reactive 
ion etching, laser/electron beam processing. 
Technological limitations on integrated circuit 
design and fabrication VLSI fundamentals. 
L. R. Reif 

6.775 Design of Analog MOS LSI (A) 

Prereq.. 6.301 
G (2)  
3-0-9 

A detailed exposition of the principles involved 
in designing analog circuits in MOS LSI. De-
vice 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, PCM 
encoders and decoders; other signal process-
ing circuits. A comprehensive design project is 
a required part of the subject 
C. G. Sodini 

6.776.1 Plasma Processing in integrated 
Circuit Fabrication (A) 

(Same subject as 10.616J) 
Prereq.. Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-9 

Studies glow discharge properties and pro-
cesses as applied to integrated circuit fabrica-
tion. The physics and chemistry of 
nonequilibrium plasmas. Emphasizes the 
plasma kinetics and plasma-surface interac-
tions. Extensively reviews plasma etching pro-
cesses, sputter deposition, and plasma 
enhanced chemical vapor deposition for the 
fabrication of VLSI devices. Alternate years. 
L. R. Reif, H. H. Sawin 

6.781 Submicrometer Structures 
Technology (A) 

Prereq — 
G (2) 
3-1-8 

Surveys techniques to fabricate and analyze 
submicrometer structures, with applications. 
Reviews optical and electron microscopy. Sur-
face characterization, preparation, and mea-
surement techniques. Resist technology. 
Optical projection, holographic. X-ray, ion, and 
electron lithogr,:_thy. Aqueous, ion, and 
plasma etching techniques. Lift-off, film 
growth, and electroplating. Ion implantation 
Applications in microelectronic devices, optical 
devices, graphoepitaxy and X-ray optics. Un-
dergraduates with permission of instructor. 
H. I. Smith 
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6.791 Special ropics in the Solid State dnd 
Its Application (A) 

Prereq — 
G (1)  
3-0-9 

6.792 Special Topics In the Solid State and 
Its Application (A) 

Prereq. — 
G (2)  
3-0-9 

Primarily for those interested in research on 
solid-state materials and devices for electrical 
and electronic applications. Topics and staff to 
be arpounced each term. Given independently 
or sequentially as circumstances require. Per-
mission of instructor required. 
D. J. Epstein 

Computer Science 

6.801 Machine Vision 

Prereq.: 6.003 
U (1)  
3-0-9 

Deriving a symbolic description of the environ-
ment from an image. Understanding physics of 
image formation. Image analisis as an inver-
sion problem. Binary image processing and fil-
tering of images as preprocessing steps. 
Recovering shape, lightness, orientation and 
motion. Using constraints to reduce the re-
maining ambiguity. Photometric stereo and ex-
tended Gaussian sphere Applications to 
robotics; intelligent interaction of machines 
with their environment. 
B. K P. Horn 

6.802 Robot Manipulation 

Prereq.: 6.001, 8.01, 18.02 
U (2)  
3-0-9 

Introduces kinematic, dynamic, and spatial 
constraints on robot motion. Basic considera-
tions in design and application of robot sys-
tems. Solving kinematics of robot 
manipulators. Planning trajectories subject to 
position, velocity, and acceleration constraints. 
Using rigid-body dynamics in the control of ro-
bots. Controlling force and compliance in ma-
nipulation. Survey of basic issues in robot 
programming. Development of algorithms for 
automatic synthesis of robot programs. 
T. Lozano-Perez 

6.821 Concepts In Modern Programming 
Languages (A) 

Prereq.: Permission of Instructor 
G (1) 
4-0-8 

Core graduate subject in programming lan-
guages. Programming language concepts and 
design, with emphasis on abstraction mecha-
nisms. Denotational semantics. Functional and 
imperative languages. Procedure call and pa-
rametc.ir passing mechanisms. Generic and 
polymorphic definitions. Abstract data types 

Efficiency issues. Several languages studied 
in detail, with attention y:i‘en to design goals 
and interactions of features ba.-kground in 
programming languages, compiler COI ■ C s rLIC-

tion, and programming experience required. 
J. V. Guttag, B. H Liskov 

6.823 Computer System Architecture (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Emphasizes the relationships among hardware 
organization. systems programming, and lan-
guage suppport in the evolution of computer 
architecture. Effect of instruction set design on 
performance and programmability; methods of 
addressing. creating, protecting, and storing 
data and procedure objects; processor and 
memory design and programming issues in 
vector and multiprocessor systems. Assumes 
undergraduate knowledge of programming 
languages and computer systems. 
Arvind 

8.824 Artificial Intelligence (A) 

Prereq. Permission of Instructor 
G (1)  
3-0-9 

Intensive introduction to central issues of con-
structing intelligent systems. Historical trends 
in Al research: generality in problem solving, 
role of particular knowledge. Formalisms for 
knowledge representation: predicate logic, se-
mantic networks, "frame" systems, production 
rules. Problem-solving techniques: goal-di-
rected behavior, natural deduction, resolution, 
production systom architectures, reasoning 
about control, planning, dependency-directed 
control, constraints, truth maintenance Ex-
pects working knowledge of LISP. 
P. Szolovits, R. Davis, H. E. Shrobe 

6.830 Program Sementics and 
Verification (A) 

Prereq.. 6.821, 6.045J 
G (2) Not to be offered 1985-86 
3-0-9 

Mathern&lical approaches to defining seman-
tics of simple programming languages: deno-
tational, operational, and axiomatic semantics. 
Formal systems for program verification: 
soundness and completeness. Logics of pro-
grams, type theory, lambda calculus. Further 
topics selected from: semantics and verifica-
tion of complex languages with concurrent and 
parallel constructs; current verification technol-
ogy. Alternate years. 
A. R. Meyer 

6.835 Concurrent Systems for Artificial 
Intelligence (A) 
(Revised Content) 

Prereq 6.035, 6.033 
C: (1) 
3-0-9 

Concurrent systems and their relationship to 
artificial intelligence. Organizations as exem-
plars of highly intelligent parallel systems. Par-
allel architectures to,  artificial intelligence (e.g 
Apiary, Connection Machine, and parallel 
Prolog machines). Incrementally evolving net-
works of computers. Mathematical models of 
concurrent systems (e.g : Actor Model, Mi
ner's algebraic model, and Hare's process 
model). 
C E. Hewitt 

6.840J Theory of Computation (A) 

(Same subject as 18.427J) 
Prereq.: 6.045J or 18.511 
G (1) 
3-0-9 

See description under subject 18.427J. 
S. Miceli, M. Sipser 

6.845 Topics In Computer Systems 
Research (A) 

Prereq.: Permission of Instructor 
G i2) 
3-0-9 

Seminar on a selected research topic in the 
engineering of computer systems. Emphasizes 
software and hardware as a single system, 
and case studies of actual system implemen-
tations. Usually includes extensive reading in 
journals, discussion and preparation of re-
ports. Content vanes from year to year. Typi-
cal topics: information protection. design of 
physically distributed systems. and perfor-
mance analysis. See instructor for topic to be 
offered Limited enrollment. 
J. H. Seltzer 

6.847 Dataflow and Reduction 
Architectures (A) 

Prereq.: 6.001. 6.032 or 6.004 
G (1) 
3-0-9 

Dataf low and reduction models as bases for 
the organization of high performance and dis-
tributed computer systems. Suitability of func-
tional languages for programming concurrent 
applications; data and demand-driven execu-
tion models and their relationship to lambda-
calculus reduction rules. Streams and man-
agers; dataflow program graphs; the unravel-
ing interpreter. Static and dynamic dataflow 
architectures; sequential and parallel reduction 
machines. Parallel machines for logic 
programming. 
Arvind, J. B. Dennis 
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6.551J Algorithms (A) 

(Same subject as 18.437J) 
Prereq.: 18.06, 18.063, 6.046 or 18.424 or 
18.411 
G (2) 
3-0-9 

Design and analysis of fast and optimal algo-
rithms for sorting and searching, graph prob-
lems, network flow, and related problems. 
Computations with polynomials, integers, and 
matrices. Algorithms for linear programming 
and applications. Polynomial-time computabil-
ity and NP-completeness. 
R. L. Rives(, R. Kannan 

6.852 Distributed Algorithms (A) 
(New) 

Prereq — 
G (1) Not to be offered 1;65-86 
3-0-9 

Design and analysis of concurrent algorithms, 
emphasizing those suitable for use in distrib-
uted networks. Process synchronization, allo-
cation of computational resources, distributed 
consensus, distributed graph algo7ithms, elec-
tion of a leader in a network, distributed selec-
tion, distributed termination, deadlock 
detection, concurrency control, communica-
tion, clock synchronization. Special considera-
tion given to issues of efficiency and fault 
tolerance. Formal models for distributed corn-
putation. Alternate years 
N. A. Lynch 

6.853 Computer Systems (A) 
(New) 

Prereq.: 6.033 
G (1) Next offered 1985-86 
3-0-9 

Study and discussion of the literature of com-
puter systems. Compuier architecture, net-
works, operating systems, programming 
language/system interface, network protocols, 
file systems, replication, protection, transac-
tions, data base systems, computer graphics, 
user interfaces, application systems. Alternate 
years. 
D. K. Gifford 

6.856 Algebraic Manipulation (A) 

Prereq.: 6.821, 18.063 
G (2) Not to be offered 1985-86 
3-0-9 

Algorithmic and systemic issues arising in the 
design of an algebraic manipulation system 
Overview of systemic issues arising in the 
MACSYMA system with special emphasis on 
data abstraction techniques useful in the rep-
resentation of mathematical expressions. Al-
gorithms for computing the Greatest Common 
Divisor of two polynomials, factorization of pol-
ynomials, and computation of determinants. 
Algorithms for simplification and integration of 
elementary functions. Alternate years. 
J . Moses, R. E Zipper 

6.863 Natural Language and the Computer 
Representation of Knowledge (A) 

Prereq.: 6.034 
G (2) 
3-0-9 

Relationship between computer representation 
of knowledge and the structure of natural lan-
guage. Emphasizes development of the ana-
lytical skills necessary to Judge the 
computational implications of grammatical for-
malisms, and uses concrete examples to illus-
trate particular computational issues. Efficient 
parsing algorithms for context-free grammars; 
augmented transition network grammars. 
Models for the semantics of English relevant 
to symbolic computation Question answering 
systems: computer acquisition of syntactic 
knowledge 
R. C. Berwick 

6.866 Machine Vision (A) 

Prereq.: Permission -if Instructor 
G (1) 
3-0 9 

Intensive introduction to the process of gener-
ating a symbolic description of the environ-
ment from an image. Students expected to 
attend the 6.801 lectures as well as occa-
sional seminar meetings on special topla 
Material presented in 6.801 is supplemented 
by reading from the literature. Students re-
quired to prepare a paper analyzing research 
in a selected area 
B K. P. Horn 

6.867 Robot Manipulation (A) 

Prereq. Permission of Instructor 
G (2) 
3-0-9 

Intensive introduction to the planning and con-
trol of robot motion Students expected to at-
tend the 6 802 lectures as well as occasional 
seminar meetings on special topics. Material 
presented in 6 802 is supplemented by read-
ing from the literature Students required to 
prepare a paper analyzing research in a Se-
lected area 
T. Lozano-Perez 

6.868 Topics In Artificial Intelligence (A) 

Prereq Permission of Instructor 
G (1) 
3-0-9 

Seminar on selected, currently active research 
topics in artificial intelligence. One or two top-
ics covered in depth each term. Intended pri-
marily for advanced students in artificial 
intelligence but open to students with back-
grounds in areas related to the topics 
discussed 
M L Minsky 

6.871 Knowledge-Based Applications 
Systems (A) 

Prereq.: 6.035, 6.034 or 6.824 
G (2) Not to be offered 1985-86 
3-0-9 

Development of programs containing a signifi-
cant amount of knowledge about their applica-
tion domain. Topics: 1) theories of human 
problem solving, 2) identification, representa-
tion, and dissemination of expert knowledge. 
and 3) technological problems arising from at-
tempts to mechanize expertise (including pro-
gram architecture, human-machine natural 
language dialogue, and automatic program-
ming). Case studies in applied mathematics, 
management, medicine, and software, plus 
term project building an expert system. Alter-
nate years. 
P Szo/ovits 

6.875 Cryptography and Cryptanalysis (A) 
(Revised Content) 

Prereq.: 6.045J, 18.083, 18.05 
G (2) 
3-0-9 

Public-key cryptosystems. Cryptographic prr■ 
tocols. Reduction techniques for proving the 
relative complexity of cryptographic problems. 
Algorithmic definitions of randomness and 
pseudorandom number generation. Relation-
ship of cryptography to complexity theory and 
information theory. 
S. Mica 

6.880J Perspectives on Computers and 
Society (A) 

(Same subject as STS 1333J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Seminar on the interface between computers 
and society. Topics are: the influence of ideas 
derived from computers and Computation on 
the individual's reconstruction of reality; mod-
ern society's dependence on computers; what 
the general public believes about computers 
and what computer scientists' role in creating 
beliefs about computers is and ought to be; 
questions of responsibility raised by large, 
possibly incomprehensible computer-based 
systems: ethical issues confronting computer 
scientists and engineers. 
J. Weizenbaum 

6.891-6.899 Special Topics In the Computer 
Sciences (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

A seminar-type discussion of special topics in 
the computer 'sciences. Opportunity for gradu-
ate students and instructors to investigate a 
topic of common interest. Topic and staff an-
nounced each term These subjects given in-
dependently or sequentially, as circumstances 
require. 
F. J. Corbatb 
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Special Subjects 

6.901 Inventions and Patents 

Prereq 14 02 
U (1) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. H. Rines 

6.910 Special Studies in Electrical 
Engineering and Computer Science 

Prereq — 
U (1, 2, SI 
Arr .  

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. Permission of instructor 
required. 
L A. Gould 

6.911-6.919 Special Subjects In Electrical 
Engineering and Computer Science 

Prereq.. — 
U (1, 2) 
Arr 

Opportunity for group study of undergraduate 
subjects related to electrical engineering and 
computer science not otherwise included in 
curriculum. Programs subject to app:Jval of 
professor in charge. 
L A. Gould 

8.921 industrial Practice 

Prereq — 
U (S) 
0-12-0 

Provides academic credit for the first two 
Company Assignments of VI-A students at 
companies affiliated with the Department's 
VI-A Program. Students register for this sub-
ject twice. The grade of "J” is given following 
completion of the first Assignment. Student. 
must complete the second Assignment in or-
der to receive the full academic credit of 24 
units for this subject. Enrollment limited to stu-
dents participating in the VI,  A Program. 
J. A. Tucker 

6.922 Advanced Industrial Practice 

Prereq 6.921 
U (2, S) 
0-12-0 

Provides academic credit for the third Com-
pany Assignment of VI-A students at compa-
nies affiliated with the Department's VI-A 
Program. Enrollment limited to students partic-
ipating in the VI-A Program. 
J. A. Tucker 

6.928 Engineering Internship 

Prereq — 
U (1,2, S) 
0-6-0 

Provides academic credit for the first two Work 
Assignments of Electrical Engineering and 
Computer Science students participating in the 
Engineering Internship Program Students reg-
ister for the subject twice. The grade of • J" is 
given following completion of the first Work 
Assignment. Students must complete the sec-
ond Work Assignment in order to receive the 
full academic credit of 12 units for this subject. 
Enrollment limited to Course VI students par-
ticipating in the Engineering Internship 
Program. 
J. K. Roberge 

6.929 Undergraduate Thesis Presentation 

Prereq — 
U (1, 2, S) 
0-3-0 

Registration for written and oral presentation 
of the undergraduate thesis when the thesis 
work is an extension of a project laboratory or 
Is carried out as part of a VI-A Assignment. 
D. Adler 

6.930 Management In Engineering 

Prereq 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page 
D. P. Hoult, H S Marcus 

8.931 Development of Inventions and 
Creative Ideas (A) 

Prereq. 14.002 
G (2) 
3-0-9 

Role of the engineer as patent expert and as 
technical witness in court and patent interfer-
ence and related proceedings. Rights and ob-
ligations 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 
electronics industry and its different types of 
institutions. American systems of incentive to 
creativity apart from the patent laws in the 
atomic energy and space fields. For graduate 
students only; others see 6.901. 
R. H. Pines 

6.932 Technology of Nuclear Weapons and 
Arms Control 

Prereq.: — 
G (1) 
4-0-8 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
G. W. Rathiens, J. P. Puma 

8.933J Telecommunications Technology 
and Policy (A) 

(Same subject as 17.740J) 
Prereq. -- 
G (1) 
3-0-9 

See description under subject 17.740J. 
M A. Sirbu 

6.934 Defense and Arms Control Issues 
(New) 

Prereq. — 
U (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. Lester, G. W. Rathjens, J P Ruina 

6.936 Entrepreneurship 

Prereq — 
G (2) 
4-0-5 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page 
G G Jansson 

6.938 EnginctrIng Risk-Benefit Analysis (A) 

Prereq.: 18.02 
• (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
A. W. Drake, A. R. Odoni 

6.941J Current issues In Engineering 
Management 

(Same subject as 1.485J, 3.562J, 13.682J, 
22.87J) 
Prereq : — 
G (2) 
3-0-6 

See description under subject 1.485J. 
T. H. Lee 

6.942J Cases and Projects In Engineering 
Management (A) 

(Same subject as 1.486J, 3.563J, 13.683J, 
22.88J) 
Prereq,: 6.941J 
G (1) 
3-1-5 

See description under subject 1.486J. 
T. H. Lee 

6.951 Graduate Industrial Practice 

Prereq 6.922 
G (1, S) 
0-12-0 

Provides academic credit for a Graduate Com-
pany Assignment of graduate students at 
companies affiliated with the Department's 
VI-A Program. Enrollment limited to graduate 
students participating in the VI-A Program. 
J. A. Tucker 
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6.952 Graduate Industrial Practice 

Prereq.: 6.951 
G (1,2, S) 
0-12-0 

Provides academic credit for graduate stu-
dents who require an additional term at the 
company to complete the Graduate Company 
Assignment of the Department's VI-A Pro-
gram. This academic credit is for registration 
purposes only and cannot be used toward ful-
filling the requirements of any degree pro-
gram. Enrollment limited to graduate students 
participating in the VI-A Program. 
J. A. Tucker 

6.955 Advanced Engineering internship 

Prereq.: 6.925 
G(1, 2, S) 
0-6-0 

Provides academic credit for the third Work 
Assignment of Electrical Engineering and 
Computer Science graduate students partici-
pating in the Engineering Internship Program. 
Students register for the subject twice. The 
grade of "J" is given following completion of 
the first term of the Work Assignment. Stu-
dents must complete the second term of the 
Work Assignment in order to receive the full 
academic credit of 12 units for this subject. 
Enrollment limited to Course VI graduate stu-
dents participating in the Engineering Intern-
ship Program. 
J. K. Roberge 

6.961 introduction to Research in Electrical 
Engineering and Computer Science 

Prereq.. — 
G (1, 2) 
Arr .  

Opportunity to become involved in graduate 
research, under guidance of a staff member, 
on a problem of mutual interest to student and 
supervisor. Recommended fur all entering full-
time graduate students in the Department of 
Electrical Engineering and Computer Science. 
Individual programs subject to approval of pro-
fessor in charge. Enrollment restricted to regu-
lar graduate students in Electrical Engineering 
and Computer Science. 
D. J. Epstein 

6.962-6.969 Special Studies In Electrical 
Engineering and Computer Science 

Prereq.: — 
G (1, 2) 
Arr. 

Opportunity for study of graduate level topics 
related to electrical engineering and computer 
science but not included elsewhere in the cur-
riculum. Registration under this subject nor-
mally used for situations involving individual 
study, under supervision of a faculty member, 
of topics of mutual interest to student and su-
pervisor, but may, when appropriate, be used 
for small study groups. Normal registration is 
for 12 units. Registration subject to approval of 
professor in charge. 
D. J. Epstein 

6.971-6.979 Special Subjects in Electrical 
Engineering and Computer Science (A) 

Prereq — 
G (1, 2) 
Arr .  

Opportunity for group study of advanced sub-
jects related to electrical engineering and 
computer science not otherwise included in 
curriculum. Programs subject to approval of 
professor in charge. 
D. J. Epstein 

6.980 Teaching Electrical Engineering 
and Computer Science 

Prereq.: — 
G (1, 2) 
Arr. 

For qualified students interested in gaining 
teaching experience, Classroom, tutorial, or 
laboratory teaching under the supervision of a 
faculty member. Enrollment limited by availabil-
ity of suitable teaching assignments. Students 
selected by interview. 
F. C. Hennie 

6.981-6.989 Teaching Electrical 
Engineering and Computer Science 

Prereq.: — 
G (1,2) 
Arr. 

For Teaching Assistants in Electrical Engi-
neering and Computer Science in cases 
where teaching assignment is approved for 
academic credit by the Department. 
F. C. Hennie 

6.991-6.999 Research in Electrical 
Engineering and Computer Science 

Prereq.: — 
G ;1, 2, S) 
Arr. 

For Research Assistants in Electrical Engi-
neering and Computer Science in cases 
where the assigned research is approved for 
academic credit by the Department. Hours ar-
ranged with research supervisor. 
A. C. Smith 

6.UR Undergraduate Research in Electrical 
Engineering and Computer Science 

Prereq.: — 
U (1, 2, S) 
Arr. 

Extended participation in the work of a faculty 
member or research group, including indepen-
dent study of the literature, direct involvement 
in the group's research, and project work un-
der 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 
Computer Science, and may continue over 
several terms. An initial letter of intent and a 
summary report must be submitted to 6.UR 
coordinator. Grading P..F only. 
R. D. Thornton 

6.ThU Undergraduate Thesis 

Prereq.: — 
U (1,2, S) 
Arr. 

Program of undergraduate research leading to 
the writing of an S.B. thesis; to be arranged by 
the student and an appropriate MIT faculty 
member. 
D. Adler 

6.ThG Graduate Thesis (A) 

Prereq.: — 
G (1, 2, S) 
Arr. 

Program of graduate research leading to the 
writing of an S.M., E.E., Ph.D. or Sc.D. thesis, 
to be arranged by the student and an appro-
priate MIT faculty member. 
A. C. Smith 
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7.UR Undergraduate Research 

Prereq.: --

U (1,2) 
Arr. 

7.031 Experimental Microbial Genetics 	7.08 Cell and Molecular Biology 
(New) 

Undergraduate research opportunities in the 
Department of Biology. For further information 
consult the Departmental Coordinator: D. E. 
Housman. A written report is required. Permis-
sion of Department required. Consult Depart-
ment headquarters. 

7.01 General Biology 
(Revised Content) 

Prereq — 
U (2) SD 
4-0-8 

Description of a variety of animals and plants 
(including parasites), organ systems, cell 
types, subcellular organelles, and macromo-
lecular assemblies: metabolism of animals and 
plants; membranes, nucleic acid, and protein 
structure; an introduction to Mendelian and 
prokaryotic genetics; evolutionary ideas: the 
relationship of cell and organ structure to func-
tion; development of vertebrate, insect, and 
plant embryos; immunity in animals: neurobiol-
ogy of simple systems. 
V. M. Ingram 

7.011 Introduction to Experimental Biology 

Prereq.: 7.01 or 7.05 
U (1.2) LAB 
2-8-4 

Application of experimental techniques in bio-
chemistry, microbiology, and cell biology. Em-
phasizes integrating factual knowledge with 
understanding the design of experiments and 
data analysis to prepare the students for re-
search projects. 
J. M. Buchanan, A. Torriani-Gorim, 
D. Raulet, P. W. Robbins 

7.03 Genetics 

Prereq — 
U (1) 
4-0-8 

Continuity and variation in the multiplication of 
living organisms. Mutation and selection as a 
mechanism for biological change. Principles of 
formal genetics. Physical and chemical basis 
of heredity. Structure and function of the he-
reditary material. Molecular basis for mutation, 
genetic function, and recombination in 
microorganisms. 
H. R. Horvitz, E. R. Signer 

Prereq.. 7.011 
U (2) Next offered 1985-86 
2-16-6 

Laboratory project in microbiology and ge-
netics. Enrollment limited. 
G. C. Walker 

7.04 Cell and Developmental Biology 

Prereq.: 7.03, 7.05 
U (2) 
4-0-8 

Basic properties of cells and their relationship 
to development: biochemical and structural dif-
ferentiation of cells. Principles of embryology 
and development: determination, pattern for-
mation, and cell-cell interaction. Analysis of 
development by techniques of cell biology, 
genetics, and biochemistry. 
R. 0. Hynes, M. L. Pardue 

7.05 General Biochemistry 

Prereq.: 5.12 
U (1) SD 
5-0-7 

Contributions of biochemistry toward an un-
derstanding of the structure and functioning of 
organisms, 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 
carbohydrates, fats, and nitrogen-containing 
materials such as amino acids, proteins, and 
related compounds. 
G M. Brown, F. Solomon 

7.06 Metazoan Cell Biology 

Prereq.: 7.01 or 7.05 
U (2)  
3-0-9 

Molecular and structural biology of cells and 
higher organisms. Macromolecular biochemis-
try including RNA synthesis and processing 
and protein synthesis. Structure, function, and 
formation of subcellular components and or-
ganelles. Structural networks in cells and their 
relation to tissue. Emphasizes biochemistry 
and electron microscopic anatomy. 
S Penman 

Prereq.: 7.03, 7.05 
U (2) 
4-0-8 

Mechanisms of DNA replication and biosyn-
thesis of RNA and proteins in prokaryotes and 
eukayotes. Regulation of the biosynthesis of 
these macromolecules. Mechanisms of pro-
cessing of RNA. Biosynthesis of immunoglob-
ulins. Recombinant DNA technology. 
Structure, biogenesis, and functions of subcel-
lular organelles and membranes. 
H. F. Ladish, B. J. Meyer 

7.11 Biology Teaching 

Prereq — 
U (1, 2) 
Arr. 

For qualified undergraduate students inter-
ested in gaining some experience in teaching. 
Laboratory, tutorial, or classroom teaching un-
der the supervision of a faculty rrlmber. Stu-
dents selected by interview. Consult 
Department headquarters. 

7.15 Experimental Molecular Biology: 
Biotechnology I 

Prereq.: 7.011, 7.03, 7.05 
U (1)  
2-16-6 

Laboratory project applying recombinant DNA 
and other modern genetic techniques to prob-
lems in prokaryotic genetics. Cloning of genes 
from a variety of prokaryotic and lower eu-
karyotic organisms, and characterization of the 
cloned genes for structure and function. 
Consult Department headquarters. 

7.16 Experimental Molecular Biology: 
Biotechnology II 

Prereq.. 7.011, 7.03, 7.05 
U (2)  
2-16-6 

Laboratory methodology and theoretical basis 
for cloning and manipulation of genes in eu-
karyotic organisms. Mammalian cell culture, 
biological assays with mammalian cells, isola-
tion of hybridomas that secrete monoclonal 
antibodies, and cloning and expression of 
genes in eukaryotic organisms. 
R. C. Mulligan, D. Housman 
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7.21 Microbial Physiology 

Prereq.: 7.05 
U (1) 
4-0-8 

Biochemical properties of bacteria and other 
microorganisms that enable them to grow un-
der a variety of conditions. Interaction between 
bacteria and bacteriophages. Genetic and 
me;abolic regulation of enzyme action and 
enzyme formation. 
B. Magasanik, S. E. Luria 

7.24 Topics In Bacteriology (A) 

Prereq.: 7.21 
G (1)  
2-0-6 

Recent developments in bacteriology: regula-
tory mechanisms and membrane phenomena. 
Permission of instructor required. Consult De-
partment headquarters. 

7.26 Topics In Bacterial Viruses 

Prereq.: 7.21, 7.27 
G (2)  
2-0-6 

Biological and molecular properties of bacteri-
ophages as model systems for the study of 
viruses and as prototypes of noncellular orga-
nisms are presented and discussed on the ba-
sis of specific examples from current literature. 
Consult Department headquarters. 

7.26 Animal Virology 

Prereq,: 7.21 
G (1)  
3-0-9 

General survey of animal virology including 
studies of their genome organization, virion 
structure, genetics; virus interaction with the 
infected cell and the immune system. The vi-
rus is viewed as a model system of the ma-
cromolecular metabolism of the cell. The 
pathajenesis of medically important virus 
diseases is discussed. 
D. Baltimore, P. A. Sharp, N. H. Hopkins 

7.27 Regulation of Gene Expression (A) 

Prereq.: 7.03, 7.05 
G (2)  
4-0-8 

Studies molecular mechanisms responsible for 
the regulation of gene expression in bacteria, 
bacterial viruses, and eukaryotic micro-
organisms. 
B. Magasanik, L. P. Guarente 

7.28 Nucleic Acid Biochemistry: 
Replication and Repair of DNA and the 
Biosynthesis of RNA and Proteins (A) 

Prereq.: 7.03, 7.05 
G (1) 
3-0-9 

Genome structure and function, emphasizing 
regulation of chromosome metabolism and 
protein synthesis in both prokaryotes and eu-
karyotes. Each topic is covered by in-depth 
discussion of specific recent developments in 
the field. 
A. J. Varshavsky 

7.30 Method and Logic In Molecular 
Biology (A) 

Prereq Permission of Instructor 
G (1)  
4-0-8 

Logic and experimental design: an in-depth 
discussion and assessment of biochemical, 
physical, and genetic methods employed in 
testing hypotheses. Limited to Course VII 
graduate students. 
D. Botstein, F. Solomon 

7.32 Analysis of Differentiation and 
Development 

Prereq.. 7.05 or 7.33 
G (2)  
2-0-4 

Graduate discussion seminar examining in 
depth fundamental aspects of development 
and differentiation. In addition, particular atten-
tion paid to the critical appraisal of current 
published research in important areas of the 
field. Consult Department headquarters. 

7.33 Genetics for Graduate Students (A) 

Prereq.: Permission of Instructor 
G (1) 
4-0-8 

Principles of genetics, including Mendelian 
systems and prokaryotic genetics. Application 
of principles to biological function, including 
regulation and development. Mechanisms of 
recombination, mutation, and evolution. Dis-
cussion of original scientific papers and review 
of problem sets and exams supplement 
lectures. 
D. Botstein, G. R. Fink 

7.36 Advanced Neurophyelology (A) 

Prereq 7.06 
G (1) 
3-0-6 

A series of lectures, with student participation, 
on some aspects of the nervous system. 
Foundation for work on the structure and func-
tion of the nervous system. 
J V. Lettvin 

7.411-7.419 Seminars In Biclogical 
Oceanography (A) 

Prereq.: — 
G (1, 2) 
Arr. 

Selected topics in biological oceanography. 
Permission of instructor required. 
(Woods Hole Staff) 

7.421 Special Problems In Biological 
Oceanography (A) 

Prereq.. — 
G (1,2) 
Arr.  

Advanced problems in biological oceanogra-
phy with assigned reading and consultation. 
(Woods Hole Staff) 

7.43 Phytoplankton Ecology (A) 

Prereq.: Permission of Instructor 
G (1) 
3.0-6 

Overview of major algal classes, physiological 
processes, and large scale systems as they 
relate to phytoplankton in the marine environ-
ment. Attention to interactions of environmen-
tal parameters (light, temperature, nutrients, 
trace metals, physical factors) on the growth 
and distribution of phytoplankton. Discusses 
multidisciplinary programs and modeling. Em-
phasizes current problems in the field through 
lectures, readings, and discussions, Students 
evaluate selected papers and present a 
seminar. 
(Woods Hole Staff): D. M. Anderson, 
P. Gilbert 

7.44 Ecology of Oceanic Zoopiankton 

Prereq.: 7.43 
G (1) Next offered 1985-86 
3-0-6 

Provides a general context for understaoding 
current problem areas in oceanic zooplankton 
ecology. Major topics for lectures and demon-
strations include zoogeography, behavioral 
and morphological adaptation to pelagic exis-
tence, secondary production and zooplankton 
energetics, and field and laboratory problems 
involved in their study. Opportunity for student 
participation in presenting material and in 
structuring portions of the course. 
(Woods Hole Staff) 

7.45 Benthic Ecology (A) 

Prereq.: Permission of Instr uctor 
G (1) 
3-0-6 

Aspects of the ecology of marine benthos. In-
cludes communities, with consideration of 
sampling, life histories, population dynamics, 
biotic interrelationships, zoogeography, diver-
sity, and evolution. Emphasizes recent litera-
ture including some historical perspective. 
Environments considered are shallow and 
deep-sea soft bottoms, sandy beaches, rocky 
shores, coral reefs, estuaries, and salt 
marshes. 
(Woods Hole Staff): J. F. Grassle 

7.46 Topics in Physiology and 
Biochemistry of Marine Animals (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-6 

Features aspects of the metabolism, biochem-
istry, and physiology of marine animals. Par-
ticular emphasis on perception of, response 
and adaptation to, changing and varied condi 
tions of the physical and chemical environ-
ment in the sea. Respiration and anaProbic 
metabolism, food and nutrition, osmoregula 
tion, thermal and pressure adaptation, chemo-
reception and foreign compound metabolism, 
and other topics considered. Special topics in-
clude light in the sea, locomotion and diving, 
cycles and migration. 
(Woods Hole Staff): J. J. Stegeman, 
J. M. Capuzzo 



Biology 

  

67D 

     

7.491 Research In Biological 
Oceanography (A) 

Prereq.: — 
G (1, 2) 
Arr. 

Directed research in biological oceanography 
not leading to graduate thesis and generally 
done before the qualifying examination. Possi-
ble areas include: oopu;ation dynamics, physi-
ology and cytology of marine microorganisms, 
physiology, nutrition, and productivity of phyto-
plankton, influence of organisms on the com-
positon of seawater, systematics, physiology 
and ecology of pelagic larvae, zooplankton, 
benthos, and mesopelagic fishes, physiology 
and migration of large fishes, diving physiol-
ogy and use of sound by marine mammals. 
(Woods Hole Staff) 

7.51J General Physiology 

(Same subject as 6.524J) 
Prereq.: — 
U (2) SD 
3-0-9 

Form-function relations. How local actions de-
termine global geometry in development. 
Strategies of growth. Special problems in res-
piration, circulation, excretion, and animal 
movement illustrating how function and form 
direct each other. Structure and action of mus-
cle. Physiology of perception. How the senses 
of predators affect the evolution of their prey. 
Mimesis and protective coloration of prey as 
guides to the nature of vision in predator. Tac-
tics of color vision and form vision. Introduc-
tion to the physiology of nerve membrane and 
to the action of nervous tissue. 
J. Y. Lettvin 

7.53 Laboratory in Biological Electron 
Microscopy 

Prereq.: Permission of Instructor 
G (2) 
2-2-5 

Introduces the use of visualization techniques 
for studying biological problems. Operation of 
the transmission and scanning electron micro-
scopes. Biological sample preparation includ-
ing negative ste' ling, shadowing, Kleinschmidt 
technique for nucleic acids, embedding and 
sectioning, autoradiography, and specific anti-
body staining. Interpretation of ultrastructure 
from micrographs. Limited to 16 students. 
J. A. King, E. R. Hartwieg 

7.54.I Human Physiology 

(Same subject as 20.022J) 
Prereq.: 7.05 
U (1) 
3-0-9 

Comprehensive course in human physiology 
emphasizing the molecular basis and applied 
aspects cf organ function and regulation in 
health and disease. Material covered includes 
a review of cell structure and function as well 
as the mechanisms by which the endocrine 
and nervous systems integrate cellular metab-
olism. Special emphasis on examining the car-
diovascular, pulmonary, gastrointestinal, and 
renal systems. 
M. F. Holick, M. Krieger, R. D. Rosenberg 

7.60 Cell Biology (A) 

Prereq.: 7.06 
G (1)  
4-0-8 

Advanced subject covering the structure and 
fanction of eukaryotic cells, emphasizing the 
major experimental techniques and ap-
proaches on which this knowledge is based. 
Readings from literature and outside apeakert, 
used extensively. Topics: sub-cellular struc-
ture; macromotecular biosynthesis. specialized 
cells and differentiation. 7.06 or graduate 
standing required. 
H. F. Lodish, R. A. Weinberg 

7.62 Tumor Biology (A) 

Prereq.: 7.05 
G (2)  
3-0-9 

Broadly concerned with the natural history and 
causal mechanisms of cancer in humans and 
animals. Subjects iaclude: differences between 
normal and tumor cells, viral and chemical 
carcinogenesis in cultured cells and in ani-
mals, activation of chemical carcinogens, 
chromosomal and genetic influences, mono-
clonal vs polyclonal tumors, malignant-normal 
cell hybrids, host-tumor interactions, tumor im-
munology, reversibility of malignant pheno-
type, causes and treatment of human cancer. 
Lectures and student papers. 
D. Baltimore, H. N. Eisen 

7.63 Immunogenetics and Cellular 
Immunology 

Prereq.. 7.73 
G (2) 
4-0-8 

Discusses mammalian immune system em-
phasizing cellular interactions and genes 
which control immune responsiveness. Topics 
include lymphoid anatomy and lymphocyte re-
circulation, lymphocyte ontogeny, helper T 
cells, supressor T cells, cell interactions in an-
tibody synthesis, role of the major histocom-
patibility complex in cellular interactions, 
genetics and serology of the major 
histocompatibility complex, genetics of immu-
noglobulin H and L chains, control of idiotype 
expression. Lectures and discussions of cur-
rent papers. 
T. lmanishi-Kari, S. Tonegawa 

7.64 Cell Matrix Biology 

Prereq.: 7.05 
G (2) 
2-0-4 

The structuring and ordered maintenance of 
extracellular space by cells in tissues and or. 
gans. How and what cells contribute to mat-
rices, how matrices direct biosynthetic and 
replicative activities of constituent cells, and 
how matrices serve as substrates for constitu-
ent cells and for cells which live on their sur-
faces. The structure, biosynthesis. and 
processing and assembly of collagens. The 
diversity of collagen genes, integrated matrix 
structure, and matrix modeling and remodeling 
in development, wound healing, and 
regeneration. 
E. Bell 

7.71J Biophysical Chemistry 
(Revised Unit) 

(Same subject as 5.64J) 
Prereq.: 5.60, 7.05 
U (1) 
3-0-9 

Nucleic acids: structures and forces which 
stabilize them. Polymer statistics relating to 
properties of long nucleic acid chains. Super-
coiling Hydiodynamic behavior as a function 
of conformation. Melting of double-stranded 
DNA and RNA: helix-coil transition. Renatura-
tion kinetics and Cot curves. Proteins: thermo-
dynamics and kinetics of protein folding. 
Forces stabilizing three-dimensional structure. 
Hydrophobic effects and water structure. Pre-
diction of structure from amino acid sequence. 
Enzyme kinetics and allosteric system. Inter-
actions with nucleic acids. 
P. R. Schimmel, R. T. Sauer, G. A. Petsko 

7.73 General immunology 

Prereq: 7.05 
0(1) 
4-0-8 

Lectures on basic concepts in immunology 
(10 weeks) followed by discussions of papers 
prepared by students on material of current 
research interest (4 weeks). Topics include: 
antigens and immunogenicity, structure and 
heterogeneity of immunoglobulins, antigen-
antibody reactions, biological activities of im-
munoglobulins, cells and tissues of the im-
mune system. antibody formation, cellular 
immunity, complement, ontogeny, and phylo-
geny of the immune response, tolerance, im-
mune surveillance, theories on the origins of 
antibody diversity 
L. A. Steiner, H N. Eisen, M. L. Gefter 

7.75J Advanced Biochemistry (A) 

(Same subject as 5.50J) 
Prereq.: 705 
G (2) 
4-0-8 

Major metabolic pathways for the synthesis oi 
amino acids, coenzymes, lipids and steroids 
emphasizing enzyme mechanisms, regulatior 
and coenzyme-catalyzed reactions. Oxidative 
phosphorylation and photosynthesis. 
G. M. Brown, C T Walsh 

7.77 Structure and Function of Proteins 
and Nucleic Acids (A) 
(Revised Unit) 

Prereq Permission of Instructor 
0(1) 
4-0-8 

Studies of proteins, nucleic acids, their inter-
actions, and their assembly into large com-
plexes. Biochemical and physical principles 
underlying enzyme mechanism and macrorn,  
lecular structure and function The use of 
chemical, enzymatic, genetic, and physical 
methods in the analysis of tertiary and quater-
naty interactions. Symmetry, desgn, and 
assembly pr,r.cipies used by virui2es, chrem-, 
sornes, and couskeletal arrays. 
U. L. RitinNindary. 14 T. Sauer, 
F'. R Schimitipl 
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7.78 Seminar In Lipid and Carbohydrate 
Biochemistry (A) 

Prereq.: 7.05 
G (2) 
2-0-4 

Discusses recent research in the area of com-
plex lipids and carbohydrates. Lipid topics in-
clude phospholipids, prostaglandins, and 
steroids. In the carbohydrate area emphasizes 
membrane and cell surface components of 
bacteria, yeast, and animal cells. Format in-
cludes lectures, discussions of recent litera-
ture, and student reports. 
P. W. Robbins 

7.99 Molecular Configuration In Biological 
Systems Seminar (A) 

Prereq.. 7.05 
G (2) 
2-0-4 

Properties conferred on biochemical sub-
stances by assumption of specific physical 
configurations. Optical methods (emphasizing 
X-ray diffraction) for determining configuration 
in macromolecular systems. Special emphasis 
on molecular structure of crystalline proteins 
and nucleic acids. 
A. Rich 

7.86 Molecular Genetics (A) 

Prereq.: 7.05, 7.27 
G (2) 
3-0-9 

Examines in depth selected topics by study 
and discussion of the literature 	seminar for- 
mat. Special emphasis on experimental details 
supporting current ideas about replication of 
nucleic acids, genome organization, genetic 
recombination, and gene function as devel-
oped in microbial systems. Subject designed 
to establish familiarity with literature and pat-
terns of thought in the field and develop ability 
of critically evaluating papers. Undergraduates 
who have taken 7.03 and 7.21 admitted with 
permission of instructor. 
M. S. Fox 

7.90 Special Problems In Biology for 
Undergraduates 

Prereq.. — 
U (1, 2) 
Arr. 

Program of study or research to be arranged 
with a department faculty member. Written re-
port required. Permission of Department re-
quired. Consult Department headquarters 

7.93 Selected Topics In Biology (A) 

Prereq.: — 
G (1 or 2) 
Arr. 

Class work in various fields of biology not cov-
ered by the regular subjects of instruction. 
Consult Department headquarters. 

7.941 Research Problems (A) 

Prereq.. — 
G (1)  
Arr. 

7.942 Research Problems (A) 

Prereq — 
G (2)  
Arr.  

Directed research in a field of biological sci-
ence, but not contributory to graduate thesis. 
Consult Department headquarters. 
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Physics 

General Undergraduate 
Subjects 

8.UR Undergraduate Research 

Prereq.: — 
U (1,2) 
Arr. 

Undergraduate research opportunities In phys-
ics. For further information contact the Depart-
mental UROP Coordinator. 
C. Alcock 

8.01 Physics I 

Prereq — 
U (1, 2) 
5-1-6 

Introduces classical mechanics Space and 
time: straight line kinematics; motion in a 
plane; forces and equilibrium, experimental 
basis of Newton's laws; particle dynamics; uni-
versal gravitation; collisions and conservation 
laws; work and potential energy; vibrational 
motion; conservative forces; inertial forces and 
non-inertial frames; central force motions; rigid 
bodies and rotational dynamics. Heat and an 
introduction to kinetic theory. 
E. R. Cosman 

8.012 Physics I 

Prereq.: — 
U (1) 
5-1-6 

Elementary mechanics, presented at greater 
depth than in 8.01. Newton's laws, concepts of 
momentum, energy, angular momentum, rigid 
body motion, non-inertial systems. Uses ele-
mentary calculus freely. Concurrent registra-
tion in a math subject more advanced than 
18.01 is recommer:ded. 
J. S. Whitaker 

8.013J Physics I 

(Same subject as HST 500J) 
Prereq. — 
U (1) 
5-1-6 

Designed for students interested in medicine 
and the life sciences. Elementary kinematics 
and vector algebra. Newton's laws of motion. 
Conditions of static equilibrium: forces acting 
on the human body. Elasticity and strength of 
materials. Momentum conservation: applica-
tion to ballistocardiography and to fracture and 
concussion during impacts Work, kinetic and 
potential energy, and the law of energy con-
servation; the first law of thermodynamics: ap-
plications to metabolism and work done by 
various organs of the body. Harmonic motion. 
T. Tanaka 

8.02 Physics II 

Prereq.: 8.01 or 8.012 or 8.013J; 18.01 
U (1, 2) 
5-1-6 

Electromagnetism: electrostatics and field con-
cepts; electric currents and magnetic fields; 
induction laws; field energies; Maxwell's equa-
tions; circuit electricity. 
Term 1: R. I. Hulsizer, Jr. 
Term 2: W. H. G. Lewin 

8.021 Physics II 

Prereq.: 8.01 or 8.012 or 8.013J; 18.01 
U (2) 
5-1-6 

Intended for students who wish a broader view 
of physics in their second semester, with more 
emphasis on conceptual understanding and 
less on mathematical details. Electrostatics, 
electric currents, magnetic fields, Maxwell's 
equations and light, elements of the quantum 
theory, the Bohr atom, introduction to nuclear 
and particle physics. May be followed by 8.03 
without tao much difficulty. 
R. P. Redwine 

8.022 Physics II 

Prereq.: 8.012 
U (2) 
5-1-6 

Parallel to 8.02, but at a mathematically more 
advanced level. Some knowledge of vector 
caiculus assumed. Maxwell's equations, in 
both differential and integral form. Electrostatic 
and magnetic vector potential. Properties of 
dielectrics and magnetic materials. 
R. Weiss 

8.03 Physics III 

Prereq.: 8.02 or 8.021 or 8.022 or 8.023J; 
18.02 
U (1,2) SD 
5-0-7 

Mechanical vibrations and waves; simple har-
monic motion, superposition, forced vibrations 
and resonance, coupled oscillations and nor-
mal modes; vibrations of continuous systems; 
reflexion and refraction; phase and group ve-
locity. Optics; wave solutions to Maxwell's 
equations; polarization; Snell's Law, interfer-
ence, Huygens' principle, Fraunhofer diffrac-
tion, gratings. Term 2: Consult A. J. Lazarus. 
Term 1: A. H. Barrett 

8.04 Quantum Physics I 

Prereq.: 8.03 or 6.014, 18.03 
U (1,2) SD 
5-0-7 

Experimental basis of quantum physics: Pho-
toelectric effect, Compton scattering, photons, 
Franck-Hertz experiment, the Bohr atom, elec-
tron diffraction, deBroglie waves, wave-particle 
duality of matter and light. Introduction to 
Wave Mechanics: Schroedinger's equation, 
wave functions, wave packets, probability am-
plitudes, stationary states, the Heisenberg un-
certainty 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. Term 2: Consult 
A. J. Lazarus. 
Term 1: A. M. Bernstein 

8.05 Quantum Physics II 

Prereq.: 8.04 or 8.211 
U (1, 2) 
5-0-7 

Reviews the postulates of wave mechanics. 
Wave mechanics in two and three dimensions: 
the hydrogen atom. General formalism of 
Quantum Mechanics: state space, Dirac nota-
tion, representations, and matrix mechanics. 
Angular momentum, magnetic moments. Iden-
tical particles and the exclusion principle: 
many-electron atoms, the periodic table, sim-
ple molecules. Fermi and Bose gases. Pertur-
bation theory: time independent theory, 
variational principle, adiabatic and sudden ap-
proximations, time dependent theory. Dis-
cusses real physical examples at each stage. 
Term 2: Consult A. J. Lazarus. 
Term 1: C. R. Canizares, S. A. Rappaport 

8.06 Mechanics II 

Prereq.: 8.03 
U (2) 
4-0-8 

Basic concepts of mechanics: inertial frames 
of reference; space. time, mass, force. Types 
of forces. Equations of motion; non-inertial 
frames of reference. Conservation laws for 
closed systems. Planetary motion. Harmonic 
oscillator. Macroscopic objects: constraints; 
Hamilton's principle and Lagrange's equations. 
Rigid body dynamics. Coupled oscillators, 
Green's functions. Normal modes; continuum 
limit; elastic strings. solids. Canonical vari-
ables, Hamilton's equations. 
F. M. H. Villars 
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8.07 Electromagnetism II 

Prereq.: 8.03, 18.03 
U (1)  
4 0-8 

Surveys electrodynamics: basic phenomena, 
systems of units. Electrostatics: potential 
theory, Laplace's and Poisson's equations, 
Green's functions, methods of images and ei-
genfunctions. Magnetostatics. Electromagnetic 
properties of media. Relativity: relativistic me-
chanics and electrodynamics. Radiation: plane 
waves, polarization; propagation in media: re-
fraction, dispersion; Lienard-Wiechert poten-
tials, bremsstrahlung, synchrotron radiation, 
multipole radiation. 
J. W. Belcher 

8.08 Statistical and Quantum Physics 

Prereq.: 8.05 
U (2)  
4-0-8 

Introduces statistical methods: random walk, 
central limit theorem. Statistical description of 
systems of many particles: quantum and clas-
sical microstates, ensembles. Statistical ther-
modynamics: equilibrium, interacting systems, 
thrce laws, applications to ideal gas, photon 
gas, magnetic systems. Canonical ensemble: 
kinetic theory, paramagnetism. Grand canoni-
cal ensemble: equilibrium between phases, 
Fermi gas, Bose gas, application to electrons 
in metals, phonons in solids. Interacting parti-
cles: Van de Weals gas, ferromagnetism. 
Transport theory. 
G. Benedek 

8.11 Physics Project Laboratory I 

Prereq.: — 
U (1) LAB 
1-6-5 

8.12 Physics Project Laboratory II 

Prereq. — 
U (2) LAB 
1-6-5 

A project laboratory in which students develop 
experiments of their own selection, by them-
selves, with close faculty guidance. Instru-
ments and associated facilities available to 
construct and ru.i experiments in many areas 
of physics: atomic electron and ion physics; 
mechanics; optics and spectroscopy; acous-
tics; physical and circuit electronics; and some 
areas of nuclear and cosmic ray physics. Ma-
chine shop facilities available. Not usable as a 
restricted elective for physics majors. 
H. W. Kendall 

8.13 Experimental Atomic Physics I 

Prereq.: 8.04 or 8.211 
U (1)  
0-6-9 

8.14 Experimental Atomic Physics It 

Prereq. 8.04 or 8.211, 8.05 
U (2)  
0-6-9 

About 6 fundamental laboratory experiments 
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, Stern-Gerlach. Stresses basic ex-
perimental techniques and data analyses, and 
written and oral presentation of experiment re-
sults. Second term requires knowledge of 
quantum mechanics at the 8.05 level. 
R. K. Yamamoto 

8.18 Special Problems In Undergraduate 
Physics 

Prereq — 
U (1,2) 
Arr .  

Opportunity for undergraduates to engage in 
experimental or theoretical research under the 
supervision of a staff member. Specific ap-
proval required in each case. 
A. J. Lazarus 

8.19 Readings in Physics 

Prereq.: — 
U (1, 2) 
Arr. 

Supervised reading and library work. Choice 
of material and allotment of time according to 
individual needs. For students finding it desir-
able to do work not provided for in the regular 
subjects. Specific approval required in each 
case. 
A. J. Lazarus 

8.20 Introduction to Special Relativity 

Prereq.: 8.01, 18.01 
U (2) SD 
2-0-7 

Analyzes time stretching, Lorentz contraction, 
limiting speed of light, solutions to the twin 
paradox using invariance of the interval, 
Lorentz transformation, and space-time 
diagrams. Analyzes particle collisions, interac-
tions, transformations, creations, and annihila-
tions using conservation laws and the energy-
momentum 4-vector. Examples from MIT 
research projects. Puzzles and paradoxes. 
Briefly discusses the theory of gravitation 
(general relativity). Primarily for first- and 
second-year students. 
E. F. Taylor 

8.206J Public Controversies on the Control 
of Technology 

(Same subject as STS 413J) 
Prereq — 
U (2) Next offered 1985-86 
2-0-7 

See description under subject STS 413J. 
B. T. Feld, C. Weiner 

8.211 Introduction to Quantum Physics 

Prereq.: 18.03, 8.02 
U (1) SD 
5-0-7 

Introduces quantum physics with application to 
atoms, molecules, and solids. Emphasizes 
failures of classical physics, experimental ba-
sis for quantum mechanics, and an under-
standing of the Uncertainty Principle. Applies 
Schroedinger's theory to the free particle, tun-
neling, the harmonic oscillator, and the hydro-
gen atom. Discusses Pauli Exclusion Principle, 
many-electron atoms, and quantum theory of 
ionic and covalent bonding. Not usable as a 
restricted elective for physics majors. 
D. Adler 

8.231J Physics of Solids I 

(Same subject as 6.731J) 
Prereq.: 6.018, 8.211 or 8.05 
U (1) 
4-0-8 

First term of a sequence presenting basic con-
cepts of the quantum theory of solids. Empha-
sizes simple physical models. Topics: periodic 
structure and symmetry of crystals; diffraction; 
reciprocal lattice; chemical bonding; lattice dy-
namics, phonons, thermal properties; free 
electron gas; nearly free electron approxima-
tion; tight binding approximation; semiconduc-
tors: electrons, holes, impurities; materials with 
s, p, d, and t electrons. The second half of this 
sequence, 8.500J, is listed among the gradu-
ate subjects. 
M. Kastner 

Undergraduate Laboratory and Undergraduate Elective 
Special Project Subjects 	Subjects 
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8.236 Topics in Quantum Theory of Matter 

Prereq 805 
U (2) Next offered 1985-86 
3-0-9 

Introduces group theory and the quantum me-
chanics of atoms, molecules, and crystals. 
Group representations. The full rotation group 
and angular momentum. Addition of angular 
momentum and the Clebsch-Gordan coeffi-
cients Approximate atomic wave functions, 
spin-orbit interaction, and hyperfine structure. 
Molecular electronic wave functions. Normal 
modes of vibration. Molecular rotation. Sym-
metry properties of crystals and the group of 
the k-vector; Crystalline electric fields. 
M. W P. Strandberg 

8.242 Quantum Electronics 

Prereq.: 8.05 or 8.211 
U (2) 
4-0-8 

Fundamental processes in lasers and masers. 
Classical dipole radiation; susceptibility, and 
bulk properties of matter. Interaction of a 
quantum-mechanical two-level system with 
electromagnetic radiation. Laser oscillators. 
Excitation mechanisms in gaseous and solid-
state lasers. Raman effect and nonlinear op-
tics. Laboratory ciemonstrations. Requires fa-
miliarity with Maxwell's equations and the 
Schroedinger equation. 
M. S Feld 

8.243 Modern Optics 

Prereq. 8.03 
U (1) SD Next offered 1985-88 
3-0-9 

Ray matrices, reflection and refraction at dielec-
tric interface. Fresnel equations, Gaussian 
beams, optical resonators. Fiber optics. Prop-
agation in anisotropic media, optical activity, 
electro-optics and magneto-optic effects. Prop-
agation in nonlinear media, effects of second-
and third-order nonlinear susceptibility. Inter-
ference, Michelson and Fabry-Perot interfer-
ometers, Fourier transform spectroscopy, 
multi-layer films. Fraunhofer and Fresnel dif-
fraction. Diffraction gratings. Fourier optics, 
spatial filtering, holography. 
R. L. Aggarwal 

8.251 Physics of Noise and Fluctuations 

Prereq.. 8.04 
U (1) Next offered 1985-86 
3-0-9 

Mathematical description of random pro-
cesses: joint probability distributions, correla-
tion functions and power spectra. Fluctuations 
in discrete systems: shot noise, photon count-
ing. Fluctuations about thermal equilibrium: 
space-time correlations of fluctuations of den-
sity, pressure, entropy, etc.. and their relation 
to transport coefficients and dissipation con-
stants. Discusses modern experimental tech-
niques for the study of thermal fluctuations. 
Quantum effects. Information theory. Fluctua-
tions in living systems. 
T. J. Greytak 

8.263 Physics of Fluids 

Prereq.: 8.03 
U (1) SD Not to be offered 1985-86 
3-0-9 

Introduction to the physics of fluids. Emphasis 
on phenomena rather than mathematics. Top-
ics: physical properties of liquids, gases, plas-
mas dynamics waves, and turbulence. 
K. U. Ingard 

8.272 Introduction to Nuclear Physics 

Prereq.: 8.05 or 8.211 
U (2) Next offered 1985-86 
4-0-8 

Properties of atomic nuclei, from the deuteron 
to the superheavy. Strong, electromagnetic, 
and weak interactions. Radioactive decay, 
scattering and reaction processes, interactions 
of photons and mesons with nuclei. Theoreti-
cal models of nuclear structure. Discusses 
modern experimental techniques and research 
in progress at MIT 
A M. Bernstein 

8.274 Introduction to Particle Physics 

Prereq.. 8.05 
U (2) 
4-0-8 

High-energy accelerators and particle detec-
tors. Particles and their classification. Quarks. 
Four classes of fundamental forces and the 
corresponding carriers of the forces. Symme-
tries and conserved quantities. High energy 
e e pp, p-O and lepton-proton interactions. 
Observations of charm and beauty and current 
search for new quarks, leptons, and the weak 
bosons. 
B. T. Feld 

8.282 Introduction to Astrophys:cs and 
Astronomy 

Prereq.: 18.01 
U (2) SD 
3-0-9 

Quantitative introduction to physics of the Gal-
axy and the universe as determined from a 
variety of astronomical observations and from 
cosmic ray and neutrino experiments. Topics: 
the sun and "normal" stars, supernovae, pul-
sars, globular clusters, compact objects (white 
dwarfs, neutron stars, black holes), optical and 
X-ray stellar binary systems, interstellar me-
dium and star formation, galaxies, quasars, 
and cosmology. Prior knowledge of astronomy 
not necessary. Not usable as a restricted elec-
tive by physics majors. 
J. W. Dreher 

8.284 Modern Astrophysics 

Prereq 805 
U (2) 
3-0-9 

Applications of physics to fundamental pro-
cesses which occur in celestial objects and in 
the interstellar medium, e.g.. synchrotron ra-
diation, thermal bremsstrahlung, inverse 
Compton effect. Applications to the Galaxy, 
main sequence stars, neutron stars, radio gal-
axies, supernovae, pulsars, the -big bang" 
universe. Observational data discussed. 
C. R. Canizares 

8.287J Observational Techniques of 
Optical Astronomy 

(Same subject as 12.117J) 
Prereq.: One subject in Astronomy or 
Astrophysics 
U (1) LAB 
3-4-5 

Fundamental physical and optical principles 
used for astronomical measurements at visible 
wavelengths and practical methods of astro-
nomical observations. Topics: astronomical 
coordinates, time, geometrical optics, tele-
scopes, photomultipliers and other detectors, 
photon counting, signal-to-noise ratios, limita-
tions imposed by the earth's atmosphere on 
optical observations, photography, photometry, 
spectroscopy and time variability. Project at 
Wallace Astrophysical Observatory. 
J. L. Elliot. L. M. French 

8.291J Planetary Science I 
(Revised Content) 

(Same subject as 12.131J) 
Prereq.. 803 
U (1) SD 
3-0-9 

See description under subject 12.131J. 
G. H. Pettengill, C. C. Counselman 

8.292J Planetary Science It 
(Revised Content) 

(Same subject as 12.132J) 
Prereq.: 12.131J or 8.291J 
U (2) SD 
3-0-9 

See description under subject 12.132J. 
D. C. Jewitt, G. H. Pettengill 

8.293J Dynamical Astronomy 

(Same subject as 12.115J) 
Prereq.: 18.03 
U (2) SD 
3-0-9 

Kepler's laws and the law of gravitation. One-
and two-body motion: orbits in space and 
time. General and special cases of the n-body 
problem. Disturbed motion of two bodies; vari-
ation of orbital elements; planetary and satel-
lite theory; periodic and secular effects; orbital 
resonance. Astronomical coordinate systems 
and time. Numerical integration of orbits. Max-
imum-likelihood estimation of orbital initial 
conditions and astronomical constants. Em-
phasizes throughout applications to actual 
problems, both historical and current, rather 
than on mathematical theory per se. 
C. C. Counselman 
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8.299 Physics Teaching 

Prereq.: — 
U (1, 2) 
Arr. 

For qualified undergraduate students inter-
ested in gaining some experience in teaching. 
Laboratory, tutorial, or classroom teaching un-
der the supervision of a faculty member. Stu-
dents selected by Interview. 
A. J. Lazarus 

8.ThU Undergraduate Physics Thesis 

Prereq.: — 
U (1, 2, S) 
An. 

Program of undergraduate research leading to 
the writing of an S.B. thesis; to be arranged by 
the student under approved supervision. 
R. Weiss 

Graduate Subjects 

An asterisk (*) denotes subjects not 
routinely offered but that can be given 
when sufficient interest is indicated. 

General and Mathematical 
Physics 

8.312 Electromagnetic Theory (A) 

Prereq.: 8.07 
G (2) 
4-0-8 

Basic principles of electromagnetic theory: 
Maxwell's equations; vector and scalar poten-
tials; conservation laws, methods in electro-
and magnetostatics. Scattering and diffraction 
of electromagnetic waves. Theory of special 
relativity; covariant formulation of Maxwell's 
equations. Motion of relativistic particle in 
electric and magnetic fields. Collisions and en-
ergy loss. Cerenkov radiation. Radiation by 
moving charges; synchrotron radiation. 
Bremsstrahlung. Radiation damping; self-fields 
of a particle. 
J. Goldstone 

8.321 Quantum Theory 1(A) 

Prereq.: 8.07 
G (1)  
4-0-8 

8.322 Quantum Theory 11(A) 

Prereq.: 8.321 
G (2)  
4-0-8 

A two-semester subject on quantum theory, 
stressing principles: uncertainty relation, ob-
servables, eigenstates, eigenvalues, probabili-
ties of the results of measurement, 
transformation theory, equations of motion, 
constants of motion. Symmetry in quantum 
mechanics, representations of symmetry 
groups. Variational and perturbation approxi-
mations. Systems of identical particles and ap-
plications. 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 eledron. 
K. A. Johnson 

8.323 Relativistic Quantum Field 
Theory 1(A) 

Prereq. 8.322 
G (1)  
3-0-9 

8.324 Relativistic Quantum Field 
Theory 11(A) 
(New) 

Prereq 8.323 
G (2)  
3-0-9 

A two-semester course on relativistic quantum 
field theory, stressing the formulation of gauge 
field theory and application to fundamental 
physical problems. Classical field theory, can-
onical quantization, the Dirac field. Interacting 
fields and perturbation theory. Feynman 
graphs. Symmetries. Calculations in quantum 
electrodynamics. Functional integral formation 
of gauge theories. Divergences, regularization, 
and renormalization. Higher-order processes 
in electrodynamics. Fundamental constituents 
of matter: the standard models of electroweak 
and strong interaction. Non-abelian gauge the-
ories, spontaneous symmetry breakdown, the 
Goldstone and Higgs mechanisms. The Wein-
berg-Salam theory. Renormalization group. 
E. H. Farhi 

8.333 Statistical Mechanics 1(A) 

Prereq 8.321 
G (1)  
4-0-8 

8.334 Statistical Mechanics 11(A) 

Prereq.: 8.333 
G (2)  
4-0-8 

Thermodynamics: work and heat, temperature 
and entropy. Basic postulates of statistical me-
chanics, classical and quantum mechanics. 
Open systems: canonical and grand canonical 
distributions and free energy minimum princi-
ple. Applications to real and model systems: 
Fermi and Bose gases, photon gas, lattice vi-
brations, Van der Waal gases. Fluctuation-dis-
sipation theorem. Monte Carlo methods. 8.334 
a continuation of 8.333. Superfluidity. Elemen-
tary excitations in Bose and Fermi systems. 
Broken symmetry and phase transitions: scal-
ing description and the application of the re-
normalization group to critical phenomena. 
A. N. Berker 

8.361 Quantum Theory of Many-Particle 
Systems (A) 

Prereq.: 8.322, 8.333 
G (2) Next offered 1985-86 
3-0-9 

Introduces general many-body theory applica-
ble to low temperature, nuclear, and solid-
state physics. Reviews occupation number 
representation and classical Mayer expansion. 
Perturbation theory: diagrammatic expansions 
and finked cluster theorem for zero or finite 
temperature systems of fermions or bosons. 
Green's functions: analytic properties, equa-
tions of motion, relation to observables, ap-
proximations, linear response theory, random 
phase approximation. Superconductivity: elec-
tron-phonon interaction, instability of normal 
state, BCS ground state, perturbation theory. 
J. W. Negele 
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8.481, 8.482 Selected Topics In Physics 
of Atoms and Radiation (A)* 

8.422 Survey of Atomic Physics (A) 

Prereq.: 8.05 
G (2) 
3-0-9 

8.381, 8.382 Selected Topics In Theoretical 
Physics (A)* 

Prereq.. Permission of Instructor 
(1, 2) 

3-0-9 

Prereq.: 8.321 
G (1,2) 
3-0-9 

Topics of current interest In theoretical phys-
ics, varying from year to year. Information: 
G. F. Koster. 

Presentation of topics of current interest with 
content varying from year to year. Information: 
G. F. Koster. 

8.391, 8.392 Special Problems In Graduate 
Physics (A) 
(New) 

Surveys basic problems and contemporary re-
search. Topics: the interaction of atoms with 
radiation; resonance and resonance tech-
niques: spontaneous. stimulated and inhibited 
emission; masers; the spectroscopy of hydro-
gen; the Lamb shift and the anomalous elec-
tron moment; the fundamental constants; 
highly excited atoms: atoms in strong fields. 
Some discussion of experimental techniques. 
D. Kleppner 

8.500J Physics of Solids 11(A) 

(Same subject as 6.732J) 
Prereq.: 6.730 or 6.731J or 8.231J 
G (2) 
4-0-8 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

See description under subject 6.732J. 
M. S. Dresselhaus Advanced problems in any area of experimen-

tal or theoretical physics, with assigned read-
ing and consultations. 
G. F. Koster 

8.442 Statistical Optics and 
Spectroscopy (A)* 

Prereq.: 8.05, 8.08 
G (2) Not to be offered 1985-86 
3-0-9 

8.511J Theory of Solids 1(A) 

(Same subject as 6.741J) 
Prereq.: 8.231J 
G (1) 
3-0-9 

8.399 Physics Teaching (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

For qualified graduate students interested in 
gaining some experience in teaching. Labora-
tory, tutorial, or classroom teaching under the 
supervision of a faculty member. Students se-
lected by interview. 
G. F. Koster 

Discusses light as a statistical process and 
describes its spectrum by the modern concept 
of correlation functions. Interaction of light with 
photodetectors, modern techniques of spectral 
analysis: photon counting, heterodyne beating, 
digital auto-correlation, Brown-Twiss experi-
ment. Principles of interference and spatial 
coherence. Applications to Fabry-Perot 
interferometers and Fourier transform spec-
troscopy. Theory of diffraction, and grating 
spectrometers. Spectrum of light scattered by 
thermal fluctuations in transparent media. 
J. D. Litster 

First term of a theoretical treatment of the 
physics of solids. Concept of elementary exci-
tations. 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. Crit-
ical points. Response functions. Interactions in 
the electron gas. 
J. D. Joannopoulos, D. Adler 

Physics of Atoms, Radiation, 
Solids, Fluids, and Plasmas 

8.451 Elements of Quantum Electronics (A) 
(Revised Content) 

Prereq.: 8.05, 8.07 
G (1) 
3-0-9 

8.512J Theory of Solids 11(A) 

(Same subject as 6.742J) 
Prereq.: 8.511J 
G (2) 
3-0-9 

8.411 Advanced Atomic Physics (A)* 

Prereq.: 8.05 
G (1) 
3-0-9 See description under subject 6.742J. 

P. A. Lee 
Theory of spectroscopy, including atomic and 
solid-state spectroscopy in optical and micro-
wave regions. Angular momentum through use 
of Racah formalism. One-electron and many-
electron atoms. Atoms in crystal lattices; the 
Stark and Zeeman effects; the effects of strain 
on crystal spectra. 
G. F. Koster 

8.513J Application of Group Theory to the 
Physics of Solids (A) 

(Same subject as 6.734J) 
Prereq.: 8.500J 
G (1) Not to be offered 1985-86 
3-0-9 

Introduction of dipolar interaction of radiation 
with matter, first in classical terms, followed by 
treating the matter quantum mechanically, giv-
ing a modern view of theory of radiation as 
applied to lasers. Nonlinear processes leading 
to laser master equations introduced and their 
consequences analyzed. Coherent interaction 
processes, pulse propagation, and Doppler-
free resonances treated. A review of high-en-
ergy lasers and the related topics presented. 
Lecture demonstrations given. 
A. Javan See description under subject 6.734J. 

M. S. Dresselhaus 
8.452 Advanced Quantum Electronics (A) 
(Revised Content) 

8.421 Atomic and Molecular Physics (A) 

Prereq.. 8.05 
G (1,2) Next offered 1985-86 
3-0-9 Prereq.: 8.451 

G (2) 
3-0-9 

8.532 Physics of Semiconductors (A) 

Prereq.: 8.231J or 8.05 
G (2) 
3-0-9 

Atom-radiation field interactions: resonance vs 
transition rate viewpoints, dressed atoms for 
intense fields, momentum exchange, and 
multi-photon processes (including 4-wave mix-
ing). Coherence effects: quantum beats, level 
crossing spectroscopy, and superradiance. 
Methods of laser spectroscopy. Atom-atom 
interactions: interatomic forces, diatomic mol-
ecules, elastic and inelastic collisions, atom-
molecule collisions (energy transfer). Empha-
sizes semiclassical methods and relationship 
of continuum and bound behavior. 
D. E. Pritchard 

Review of dipolar interaction of matter with ra-
diation field. Elementary density matrix formu-
lation to deal with nonlinear processes. 
Induced and parametric processes, and a for-
mulation of generalized Raman effect and 
four-way mixing. Modern view of laser-induced 
fluorescence, multiphotor, axcitation of matter 
followed by spontaneous decay, including mul-
tiphoton molecular photodissociation detailed. 
Laser application in science and technology 
reviewed, including laser fusion and isotope 
enrichment. Lecture demonstrations given. 
A. Javan 

Theoretical and experimental exposition of the 
electrical, optical, and magnetic properties of 
semiconductors. Topics: Energy bands, em- 
phasizing 1 • 	theory; cyclotron resonance; 
magnetotransport; interband and intraband op-
tics, impurity states; elementary excitations, 
phonons, excitons, polaritons, plasmons, elec-
tron-hole drops; nonlinear spectroscopy, two-
photon absorption, Raman scattering; two-
dimensional systems, superlattices, quantum 
wells, quantized Hall effect; physics of 
devices, i.e., tunneling, electron transfer. 
avalanche, lasers. 
B. Lax, R. L. Aggarwal 
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8.562 Correlations and Critical Behavior 
in Condensed Matter (A) 

Prereq 8 511J, 8.333 
G (2) Next offered 1985-86 
3-0-9 

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 phenome-
nological to elucidate physical behavior with 
minimal mathematical complexity. Uses con-
servation laws, broken symmetry, and the fluc-
tuation-dissipation theorem to illustrate the 
interconnection between apparently diverse 
systems with special attention to behavior 
near phase transitions. 
R. J. Birgeneau 

8.613J Introduction to Plasma Physics 1(A) 

(Same subject as 6.651J, 22.611J) 
Prereq.: 6.014 or 8.07; 6.018 or 8.08; 18.04 or 
18.075 
G (1)  
3-0-9 

Introduces plasma phenomena relevant to en-
ergy 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 equilib-
rium and stability analysis. Two-fluid 
hydrodynamic plasma models; wave p Jpaga-
tion in a magnetic field. Introduces kinetic the-
ory; Vlasov plasma model; electron plasma 
waves and Landau damping; ion-acoustic 
waves; streaming instabilities. 
A. Eters, K. Molvig, M. Porkolab 

8.614J introduction to Plasma 
Physics 11(A) 

(Same subject as 6.652J, 22.612J) 
Prereq.: 6.651J or 8.613J or 22.611J, 18.076 
G (2)  
3-0-9 

See description under subject 22.612J. 
R. C. Davidson, A. Bers, K. Molvig, 
J. P. Freidberg 

8.621J Plasma Kinetic Theory (A) 

(Same subject as 22.64J) 
Prereq.: 8.613J 
G (1) 
3-0-9 

Content varying from year to year. Typical 
subjects: the linearized Vlasov equation, 
Fokker-Planck and diffusion approximations 
for the average distribution function, auto-
correlation functions, resonant and non-
resonant diffusion, free energy, energy and 
momentum conservation, resonant wave cou-
pling, nonlinear Landau damping, strong tur-
bulence theories. Selected applications to 
enhanced diffusion, stochastic acceleration. 
turbulent resistivity, shock waves, radio 
emission. 
T. H. Dupree 

8.622J Advanced Topics In Plasma Kinetic 
Theory (A) 

(Same subject as 22.65J) 
Prereq.: 8.621J or 22.64J 
G (2) 
3-0-9 

Varying content, including topics of current in-
terest. Typical subjects: theories of collective 
phenomena such as linear instability and non-
linear saturation mechanisms in plasma, par-
ticularly in regimes described by the Vlasov-
Maxwell equations. Effects of wave-particle 
resonance; trapping and scattering of particles 
by waves. Linear theory of instabilities in in-
homogeneous plasmas. Reflection and eigen-
mode problems in bounded systems. Diffusion 
phenomena and anomalous resistivity associ-
ated with wave-particle interaction. Discussion 
of experiments. 
T H. Dupree 

8.624 Waves, Instabilities, and Radio 
Frequency Heating of Plasmas and 
Nonlinear Effects (A) 

Prereq.. 8.613J 
G (2) 
3-0-9 

Comprehensive theory of electromagnetic 
waves in a magnetized plasma. Effects of fi-
nite temperature including linear mode-conver-
sion. Vlasov theory of waves and instabilities 
in a hot, magnetized plasma. Bernstein waves, 
drift waves, gravitational modes, and loss-
cone modes. Electromagnetic waves in a hot 
plasma, with applications to radio-frequency 
heating of fusion plasmas (ECRH, ICRH, 
LHH). RF current drive in tokamaks. Para-
metric instabilities. Discusses relevant experi-
mental results. 
M. Porkolab 

8.641 Physics of High Temperature 
Plasmas 1(A) 

Prereq.. 8.613J 
G (1) Not to be offered 1985-86 
3-0-9 

8.642 Physics of High Temperature 
Plasmas 11(A) 

Prereq 8613J 
G (1) Next offered 1985-86 
3-0-9 

Basic concepts of plasmas, with temperatures 
of thermonuclear interest, relevant to fusion 
research and to astrophysics. Microscopic 
transport processes due to inter-particle colli-
sions and to collective modes (e.g., microin-
stabilities). Relevant macroscopic transport 
coefficients (electrical resistivity, thermal con-
ductivities, particle "diffusion"). Runaway and 
slide-away regimes. Magnetic reconnection 
processes and their relevance to experimental 
observations. Radiation emission from in-
homogeneous plasmas. Conditions for ther-
monuclear burning and ignition (D-T and 
"advanced" fusion reactions, plasmas with po-
larized nuclei). Role of "impurity" nuclei. "Fi-
nite-13" (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 and 
Plasma Physics (A)* 

Prereq.: 8.613J 
G (1, 2) 
3-0-9 

Presentation of topics of current interest, with 
content varying from year to year. Information: 
G. F. Koster 

Nuclear and Particle Physics 

8.711 Nuclear Physics 1(A) 

Prereq.: 8.05 
G (1) 
3-0-9 

Introduces nuclear physics, stressing experi-
mental results and correlating the data with 
current theory and nuclear models. Nucleon-
nucleon interaction. Static properties of nuclei, 
the shell model, the Hartree-Fock method. 
Models of nuclear collective motion: rotations, 
vibrations, and giant resonances. 
J. W. Negele 

8.712 Nuclear Physics 11(A) 

Prereq.. 8.711 
G (2) 
3-0-9 

Electromagnetic and weak interactions of nu-
clei: electron scattering; beta decay and muon 
capture. Study of nuclear structure through 
nuclear reactions; optical models; resonance 
reactions; heavy ion collisions; nucleon trans-
fer reactions; high energy scattering from 
nuclei; meson-nucleus interactions. 
T. W. Donnelly 

8.751 Theory of Nuclear Structure (A) 

Prereq.; 8.322 
G (1) 
3-0-9 

Nature of internuclear forces. The nuclear 
many-body problem: Brueckner-Bethe-Gold-
stone theory and its application to nuclear 
matter and finite nuclei; the Hartree-Fock ap-
proximation; the nuclear shell model. Collec-
tive models of the nucleus; rotational states in 
deformed nuclei. Particle-hole formalism for 
excited states; random phase approximation. 
Nuclear pairing theory, time permitting. Unified 
theory of nuclear reactions; theory of the 
optical potential. 
C.J. Horowitz 

8.781, 8.782 Selected Topics In Nuclear 
Theory (A)* 

Prereq.: 8.751 
G (1,2) 
3-0-9 

Presents topics of current interest in nuclear 
structure and reaction theory, with content 
varying from year to year. Information: G. F. 
Koster. 
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8.810 Particle Physics 1(A) 

Prereq.: 8.05, 8.321 
G (2) 
4-0-8 

Introduces phenomenology of particle proper-
ties and interactions, stressing experimental 
results. Classification by quantum numbers. 
Isospin concept, symmetries: conservation 
laws. Particle detectors and techniques. Accel-
erators. Quark model, color symmetry. Dirac 
equation, and QED. V-A theory. Conservation-
Violation; Parity, etc., experiments. K-mesons, 
associated production, puzzles, mixing, re-
generation, CP-violation. 
J. G. Branson 

8.811 Particle Physics 11(A) 

Prereq.: 8.810 
G (1)  
3-0-9 

Resonances, data, and models. Elementary 
symmetries SU (2)-SU (6). Photoproduction 
and inelastic e-p scattering experiments. Par-
ton — quark picture. Tests. e :e storage 
rings. Neutrino physics; charged and neutral 
currents. Unification of electromagnetic and 
weak interactions. Zn  Searches. pp — colli-
der& Physics phenomena at extremely high 
energies. 
U. J. Becker 

8.871, 8.872 Selected Topics in Theoretical 
Particle Physics (A)* 

Prereq.: 8.323 
(1, 2) 

3-0-9 

Presents topics of current interest in theoreti-
cal particle physks, with content varying from 
year to year. Information: G. F Koster. 

8.881, 8.882 Selected Topics in 
Experimental Particle Physics (A)* 

Prereq.: 8.811 
G (1, 2) 
3-0-9 

Presents topics of current interest in experi-
mental particle physics, with content varying 
from year to year. Information: G. F. Koster. 

Space- and Astro-physics 

8.910 Astrophysics (A) 

Prereq.: 8.05, 8.08 
G (2)  
3-0-9 

Size and time scales in astrophysics. Stellar 
structure equations and survey of stellar evo-
lution. Degenerate stars and interacting binary 
stars. Radiative transfer, line formation, spec-
troscopy of interstellar medium. The equilib-
rium of stellar systems and the distribution of 
stars in our galaxy. Introduces cosmology. 
S. Tremaine 

8.913 Physics of Space Plasmas 1(A) 

Prereq.. Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

8.914 Physics of Space Plasmas 11(A) 

Prereq Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-9 

For students interested in space physics, as-
trophysics, and plasma physics in general. 
Magnetospheres of rotating magnetized 
planets. ordinary stars, neutron stars, and 
black holes. Pulsar models: processes for 
slowing down, particle acceleration, and radia-
tion 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-Rosenbluth 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 heliosphcric, 8.914 with extra-
heliospheric plasmas. 
B. Coppi 

8.921 Stellar Structure and Evolution (A) 

Prereq 8.910 
G (1) Next offered 1985-86 
3-0-9 

Observable stellar characteristics; overviews 
observational information. Principles underly-
ing calculations of stellar structure interiors. 
Physical processes in stellar interiors; proper-
ties of matter and radiation; radiative, conduc-
tive, and convective heat transport; nuclear 
energy generation; nucleosynthesis; 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: abundance of chemical 
elements. Permission of instructor required. 
P C. Joss 

8.922 Physics of the Galaxy (A) 

Prereq.: 8.910 
G (2) Next offered 1985-86 
3-0-9 

Observations of the distribution of stars, clus-
ters, gas, and dust in the galaxy. Theory of 
the equilibrium of stellar systems: Vlasov 
equation, Fokker-Planck equation, Jeans' 
theorem and the third integral. Introduces spi-
ral structure theory. Interstellar clouds, evolu-
tion of supernova envelopes, star formation, 
and the energy budget of the interstellar me-
dium. Permission of instructor required. 
S. Tremaine 

8.923 High Energy Astrophysics (A) 

Prereq.: 8.910 
G (1) Not to be offered 1985-86 
3-0-9 

Observation and theory of high energy phe-
nomena in astrophysics. Reviews special 
relativity. Synchrotron radiation. Compton pro-
cesses. Bremsstrahlung radiation. Coherent 
radiation processes. Radio pulsars. Cosmic 
rays-origin, acceleration and confinement. Su-
pernovae. Shock waves. X-ray sources–
spherical and disk accretion, diffuse x-ray 
emission. Quasars and Seyfert galaxies. Per-
mission of instructor required. 
C. Alcock 

8.942 Cosmology (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Thermal backgrounds in space. Cosmological 
principle and its consequences: Newtonian 
cosmology and types of "universes;" survey of 
relativistic cosmology; horizons. Overview of 
evolution in cosmolow,; radiation and element 
synthesis; physical models of the "early 
stales." 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. 
P. Morrison 

8.962 General Relativity and 
Gravitation (A)* 

Prereq.: 8.07 
G (2) 
3-0-9 

Special relativistic electrodynamics and hydro-
dynamics. Principle of equivalence. Tensor 
calculus for general coordinate systems. Rie-
mannian geometry. Gravitational field, Einstein 
field equations. The Einstein action. 
Schwarzschild solution. Solar system spaces. 
Robertson-Walker metric and cosmography. 
Standard cosmological model. The early uni-
verse. Black holes. 
Staff 

8.981, 8.982 Selected Topics in 
Astrophysics (A)* 

Prereq.: Permission of Instructor 
G (1, 2) 
3-0-9 

Topes of current interest, varying from year to 
year. Information: G. F. Koster. 

8.ThG Graduate Physics Thesis (A) 

Prereq.: — 
G (1,2, S) 
Arr. 

Program of graduate research leading to the 
writing of an S.M., Ph.D. or Sc.D. thesis, to lae 
arranged by the student and an appropriate 
MIT faculty member. 
G. F. Koster 
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Prereq.: — 
U (1, 2, S) 
Arr. 

Individual participation in an ongoing research 
project in brain science, experimental psychol-
ogy, and cognition. For students in the Under-
graduate Research Opportunities Program. 
A. Hein 

9.00 Introduction to Psychology 

Prereq — 
U (1) 
4-0-5 

A survey of the science of human mental life 
and behavior. Explores sensation, perception, 
learning, memory, thinking, feeling, emotion, 
motivation. personality Uses psychological, 
social, and biological data Considers cultural, 
political, and literary impact of psychology. Ex-
amines controversies about mental illness, la 
sex roles. 
J. M Wolfe 

9.01 Neuroscience and Behavior 
(Revised Unit) 

Prereq.. 9 00 or 9.62J 
U (1) 
3-0-9 

Relation of structure and function at various 
levels of neuronal integration. Topics include: 
functional neuroanatomy and neurophysiology, 
motor systems, centrally programmed behav-
ior, sensory systems, arousal, sleep and 
dreaming, motivation and reward, emotional 
displays of various types, "higher functions" 
and the neocortex, and neural processes in 
learning and memory. May be counted toward 
Humanities Requirement only by students 
concentrating in Psychology: see Department 
for details. 
G. E. Schneider 

9.014J The Human Narvous System: 
The Neuroscience, 1(A) 

(Same subject as 20.511J, HST 130J) 
Prereq.. Permission of Instructor 
G (1) 
6-3-6 

See description under subject HST 130J. 
W. J. H. Nauta, E. Bizzi, V. Chan-Palay, N. 
Geschwind, A. M. Graybiel. M. A. Moskowitz, 
R. A. North, S. Paley. A. Rossier, T. Sabin, 
P. H. Schiller, H. R. Tyler, R. S. Williams, 
R. J. Wurtman 

(Same subject as 20.512J) 
Prereq.: Permission of Instructor 
G (2) 
6-0-9 

See description under subject 20.512J. 
R. A. North, R. J. Wurtman, M. J. Baum, 
S. Corkin, G. E. Schneider 

9.018J Pathophyslology of the Nervous 
System (A) 
(Revised Unit) 

(Same subject as 20.518J, HST 131J) 
Prereq.: 9.016J 
G (2) 
4-0-8 

See description under subject HST 131j. 
N. Geschwind, M. A. Moskowitz 

9.019 Topics In Neuropsychology (A) 

Prereq.: Permission of Instructor 
G (2) Not to be °tiered 1985-88 
2-3-7 

Introduces current research on the effects of 
brain disease on human behavior. Lectures by 
neuropsychologists, neurologists, and psychia-
trists, emphasizing specific neural mecha-
nisms underlying memory, attention, language, 
perception, spatial abilities, motivation, and 
emotion. Also includes hemispheric specializa-
tion and the role of neurotransmitters and hor-
mones in brain diseases. Laboratory sessions 
include demonstrations of behavioral testing 
methods and presentations of patients. Alter-
nate years 
S. Corkin, Guest Lecturers 

9.02 Nature, Plurture, and the individual 
Brain 

Prereq.: 9.01 
U (2) Not to be offered 1985-86 
3-0-6 

Individual differences in brain structure and 
correlated physiology and behavior. The na-
ture of genetic and environmental influences 
on the developing nervous system. The phe-
nomena of plasticity in neonatal and adult 
brains. Human cognitive and emotional sys-
tems and sources of variability. Permission of 
instructor required for students without 9.01 
background. Alternate years. 
N. Geschwind, P. H. Schiller, G. E. Schneider 

9.021 Topics In Brein and Behavior (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-88 
3-0-6 

Detailed discussion of the neuroanatomy, neu-
rochemistry, neurophysiology, and neuropsy-
chology of selected regions of the forebrain. 
Seminar sessions in which participants take 
turns leading class discussions on the read-
ings and presenting reports on special topics 
Occasional clinical demonstrations during the 
term and a final test during the last class. 
Alternate years. 
S. Corkin, A. M. Graybiel 

9.022 Biochemical Neuroanatomy (A) 

Prereq. 9.014J 
G (2) Not to be offered 1985-86 
3-0-6 

Focuses on recent findings and functional 
concepts dealing with neurotransmitter sys-
tems in the central nervous system. Includes 
lectures and seminar sessions in which stu-
dent participants take turns leading class dis. 
cussions and presenting reports. Alternate 
years. Permission of instructor required: HST 
130 or equivalent 36recommended. 
A. M. Graybiel 

9.023 Principles of Neuronal Growth 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-6 

Topics in developmental neurobiology includ-
ing neuronal proliferation, cell lineages, initia-
tion of neurit outgrowth. structure of growing 
axons, theories of axon guidance, growth fac-
tors and growth-associated proteins, synapto-
genesis, role of activity in formation of 
connections, aberrant axonal growth and be-
havioral disorders, hormones and develop-
ment. Requirements include readings in recent 
literature, participation in class discussions. 
and short reports. Alternate years. 
S. Jhaveri, G. E. Schneider. Guest Lecturers 

9.038 The Visual System (A) 

Prereq Permission of Instructor 
G (1) Next offered 1985-86 
3-0-6 

Reviews the current neurophysiological and 
neuroanatomical research literature on the 
mammalian visual system. Alternate years. 
P. H. Schiller 

9.UR Undergraduate Research 	 9.015J The Neuroaciences 11(A) 
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9.05 Psychotechnology: Scientific and 
Ethical Issues In Behavior Control 

Prereq. — 
U (2) Next offered 1985-88 
3-0-8 

The behavior of animals — including human 
beings — can be altered in various ways 
through the use of physical methods and 
chemical agents. Discusses biomedical and 
psychotechnological approaches to delin-
quency, drug addiction, and other social prob-
lems in terms of their alleged scientific bases, 
scope, power and limitations. Emphasizes 
throughout questions bridging the traditional 
gap between sciencelechnological'social 
policy. Alternate years. 
S. L. Chorover 

9.051 Human Nature and Sociobiology (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-6 

Critical survey of attempts to account for hu-
man social behavior in terms of evolutionary 
and psychobiological mechanisms. The "na-
ture vs nurture" controversy and its influence 
from ancient times to the present. Particular 
emphasis on motivation, territoriality, aggres-
sion, competition, cooperation, etc. and al-
leged implications for laissez-faire and 
planned c.:conomic systems, conformity and 
deviance, social stability and social change. 
Readings in scholarly and popular sources 
Alternate years. 
S. L. Chorover 

9.30 Animal Behavior 

Prereq 9.00 
U (1)  
3-0-6 

Reviews basic concepts in the study of animal 
behavior. Examines the nature! history of se-
lected species (e.g., felids, canids, and ceph-
alopods). Contributions of environment end 
heredity to the shaping of behavior. Inquires 
into the contribution of behavior to meeting re-
quirements for individual and species survival. 
Analyzes selected problems including animal 
communication, navigation, sexual behavior. 
aggression, defense, perception and learning. 
A. Hein 

9.35 Sensation and Perception 

Prereq.. 9.00 or 9 62J 
U (2)  
3-0-6 

The senses are our gateways to the world. 
Everything we know about what is goiny on 
out there comes to us through vision, hearing, 
touch, taste, smell, etc. How do the serses 
work? How do physical stimuli get transduced 
into signals in the nervous system? How can 
the brain use those signals to determine the 
flavor of a banana, the sound of a flute, or the 
shepe of a cow? Vision is covered most ex-
tensively. Includes: perception of color, mo-
tion, form and depth, individual differences, 
and development. 
J. M. Wolfe, R. Held 

9.351 Human Vision (A) 
(Revised Content and Unit) 

Prereq. 9.35 
G (2) Not to be offered 1985-86 
3-0-9 

Covers major issues and basic findings in the 
study of human vision. Emphasis is on results 
from psychophysical experimentation with 
other material drawn from physiological and 
computational approaches. Core course for 
Psychology graduate students but open to un-
dergraduates with sufficient background. Alter-
nate years. Permission of instructor required 
for students without 9.35 background. 
J. M. Wolfe, R. Held 

9.38 Natural Computation and Control 

Prereq. 18 02 
U (2) 
3-0-6 

Objects differ widely from each other as well 
as among themselves in terms of their ap-
pearance and behavior in a natural environ-
ment. These differences are limited, however, 
by the natural and physical properties of the 
world. Recognizing these constraints allows us 
to understand how different objects may be 
represented and manipulated. Examples 
stress the computation of visual aspects of a 
scene, although useful acoustic and tactile 
representations are also included. May not 
count toward Humanities Requirement. 
W. A. Richards, P. H. Winston, C. L. Searle 

9.382 Problems In Natural Computation (A) 

Prereq.: Permission of Instructor 
G (2) 
4-0-8 

General survey of the field of Natural Compu-
tation is provided by 9.36 lectures, which stu-
dents are expect:A to attend and complete. 
This basic material is supplemented by read-
ings and in-depth study of a particular prob-
lem. Term paper required. 
W. A. RichtLis 

9.363 Research In Natural Computation (A) 
(New) 

Prereq.: Permission of Instructor 
G (1,2, S) 
Arr. 

Closely supervised research on a problem of 
inferring a property of the world, given only 
limited sensory data Problems may be cho-
sen from the fields of vision, audition, or force 
sensing (touch). The use of constraint in the 
inference process is stressed, as well as the 
exclusion of false inferences. 
W. A. Richards 

9.370 Control of Movement In Biological 
and Robotic Systems (A) 

Prereq Permission of Instructor 
G (1) Next offered 1985-86 
3-0-6 

Synthesizes recent approaches toward motor 
control in the fields of neurophysiology, artifi-
cial intelligence, and systems theory. Topics. 
understanding the physical plant in biological 
and artificial systems. Kinematics, statics, dy-
namics. Actuators and effectors. Control of un- 

constrained movements: open loop control 
and trajectory determination. Feedback control 
and reflexes. Control of constrained move-
ments: handwriting, manipulation, and locomo-
tion. Alternate years. 
E. Bizzi, J. Hollerbach 

9.372 Movement: Mechanisms and 
Models (A) 

Prereq.: 9.370 
G (1) Not to be offered 1985-86 
3-0-6 

Research seminar directed at surveying basic 
concepts and methods in the study of the ver-
tebrate motor system. Reviews current investi-
gations on neural integration in movement 
control emphasizing spinal cord, cerebellar 
and cortical mechanisms: arm trajectory for-
mation, physiology, and biomechanics; eye-
head and eye-hand coordination: manipula-
tion Permission of instructor required for stu-
dents without 9.370 background. Alternate 
years. 
E. Bizzi, J. Hollerbach 

9.380 Vision Algorithms and 
Psychophysics (A) 

Prereq Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-6 

Seminar on the theory of visual information 
processing and applying F:i gorithmic tech-
niques to vision by humans or machines. Dis-
cusses interactions between psychophysics of 
human vision, computational studies, and ma-
chine vision. Topics include properties of light, 
sampling and interpolation, edge detection, 
motion, stereo, and neuronal hardware. Alter-
nate years. 
S. Ullman, T. Poggio 

9.382 Seminar on Visual information 
Processing (A) 
(New) 

Prereq,: Permission of Instructor 
G (1,2) 
3-0-6 

Discusses various computational problems in 
machine vision and biological vision. Topics: 
edge detection, stereo vision, analysis of time-
varying images, surface interpolation, visual 
recognition, hardware for computer vision, and 
biological mechanisms of %/Ilion. Centers 
around ongoing work by participants and ire-
sentations by them. 
T Poggio, S. Ullman, W. E. L. Crimson 

9.39J Human Factors In Design 

(Same subject as 2.18J, 22.088J) 
Prereq : Permission of Instructor 
U (2) 
3-1-8 

See description under subject 2.18J. 
A. Hein, T. B. Sheridan, D. D. Lanning 
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9.401 Survey of Cognition and 
Psycholinguistics 
(Revised Content and Unit) 

Prereq.: Permission of Instructor 
G (2) 
4-0-8 

Survey of theories, methods, and findings in 
human information processing and psycholin-
guistics. Includes pattern recognition, imagery 
and mental codes, memory and attention, and 
language comprehension and production. 
M. C. Potter, S. Carey, M. F. Garrett, 
S. Pinker 

9.50 Research in Psychology 

Prereq.: 9.00 or 9.62J or 9.90; and one other 
subject in Psychology 
U (1,2, S) LAB 
2-8-2 

Laboratory research in the areas of percep-
tion, learning, memory, and development. 
Each student carries out an experimental 
study in one of these areas under the direction 
of a member of the faculty. Written presenta-
tion of results is required. Consult P. H. 
Schiller. 

9.59 Psychology of Language and 
Communication 

Prereq.: 9.62J or 24.900J 
U (1) 
3-0-6 

Studies language processes in light of con-
temporary linguistic theory: systematic exami-
nation of core problems of language 
production and perception. Stresses methodo-
logical implications of psycholinguistic experi-
ments and theory. 
M. F. Garrett 

9.591 Seminar In Psychology of Language 
and Communication 1(A) 

Prereq.: 9.59 or 9.901 
G (1) Next offered 1985-86 
3-0-6 

Reads, discusses, and criticizes selected top-
ics. Emphasizes one or more of the following 
themes in a particular term: theories of lan-
guage, speech perception, communication in 
sub-human species, aphasia, language acqui-
sition, language and thought. interaction be-
tween grammatical structure and verbal 
performance. Permission of instructor required 
for students without 9.59 or 9.901 background. 
Alternate years. 
J. A. Fodor, M. F. Garrett 

9.592 Seminar In Psychology of Language 
and Communication 11(A) 

Prereq.. Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-6 

Advanced topics in psycholinguistics, empha-
sizing current studies of language production 
and language disorders. A researcn paper re-
quired as part ot this subject. Alternate years. 
M. F. Garrett 

9.601J Seminar on Language 
Acquisition (A) 

(Same subject as 24.949J) 
Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-6 

Reading and discussion of current theory and 
data concerning language acquisition. Empha-
sizes learning of syntax and morphology, and 
especially research relating syntactic theory 
and learnability theory to empirical studies of 
children's linguistic abilities. Alternate years. 
S. Pinker 

9.605 Seminar on Spatial Cognition (A) 
(New) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Reading and discussion on current theory and 
data relevant to spatial cognition. Principal 
emphasis is on attention, mental imagery, vi-
sual memory, and spatial reasoning, with sec-
ondary emphasis on shape recognition and 
knowledge representation as they bear on 
those topics. Studies from experimental psy-
chology, human neuropsychology, and artificial 
intelligence are discussed. 
S. Pinker 

9.62J introduction to Cognitive Science 

(Same subject as 24.116J) 
Prereq.: — 
U (1)  
3-0-9 

Surveys major issues that occupy contempo-
rary cognitive science. Topics: induction and 
inductive logics as psychological theories; for-
mal learning theory in linguistics; Is English a 
finite state language?, deduction and deduc-
tive logics as psychological theories; concepts 
and conceptual composition; the problem of 
natural concepts; images and percepts. Em-
phasizes clear formulation of questions and 
theoretical criteria of adequacy. Examines 
specific proposals in response to these 
questions. 
D. N. Osherson 

9.63 Laboratory In Cognitive Scl ice 
(New) 

Prereq.: 9.62J or 24.116J 
U (2) LAB 
0-3-6 

Students conduct a set of demonstration ex-
periments on human perception, memory, lan-
guage comprehension, and imagery, and then 
perform an experiment of their own design on 
one of these topics. All experiments are run 
on-line in a computer-based lab. Enrollment 
limited. 
S. Pinker, M. F Garrett 

9.832 Formal Learning Theory (A) 

Prereq.: 9.62J 
G :1) 
3-0-9 

Introduces the mathematical theory of learning 
and language acquisition. Applications to 
machine loarning. Rigorous development of 
automata-theoretic models and general limita-
tion results. Permission of instructor required 
for students without 9.62J background. 
D. N. Osherscn 

9.65 Cognitive Processes 

Prereq.: — 
U (2) 
3-0-6 

An intro. ■Jction to human information process-
ing and learning; topics include the nature of 
mental representation and processing; the ar-
chitecture of memory; pattern recognition; im-
ager/ and mental codes: concepts and 
prototypes; reasoning and problem solving. 
M. C. Potter, S. Carey 

9.661 Seminar In Cognitive 
Development (A) 

(9.652) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-6 

Critical survey of selected topics. Emphasizes 
one or more of the following: growth of logic; 
relation between conceptual change in the his-
tory of science and in the individual child: cog-
nitive development from an information 
processing point of view. Open only to gradu-
ates or undergraduates who have taken a 
subject in either cognitive psychology, devel-
opmental psychology, or artificial intelligence. 
S. Carey 

9.671J Problems of Mental 
Representation (A) 
(New) 

(Same subject as 24.518J) 
Prereq.: Permission of Instructor 
O (1) 
3-0-9 

See description under subject 24.518J. 
J. A. Fodor 

9.68 Affect: Biological, Psychological, and 
Social Aspects of "Feelings" 

Prereq.: 9.00 
U (2) Next offered 1985-86 
3-0-6 

What is affect: This seminar addresses this 
question in an effort to make an important as-
pect of human experience comprehensible. 
Considers the nature of affect and traces both 
its aevelopment within the individual human 
being and its connections with various cogni-
tive and behavioral variables. Reviews some 
relevant features of brain organization Exam-
ines some familiar aspects ot human culture to 
determine the extent to which they may prop-
erly be regarded as socially organized coun-
terparts of individual feelings. Alternate years. 
S. L. Chorover 
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9.70 Social Psychology 

Prereq — 
U (2) 
3-0-6 

Examines the basic processes by which peo-
ple interact, perceive and make judgments of 
others, influence each other, and develop so-
cial beliefs and values, in the context of small 
and large groups and societies. 
S. L. Chorover 

9.75J Psychology of Gender 
(New) 

(Same subject as SP 460J) 
Prereq.: — 
U (1) Next offered 1985-88 
3-0-6 

Examines evidence (and lack thereof) for dif-
ferences in the ways in which men and 
women think, act, and feel; and in the ways 
their brains are organized. Topics: biological 
mechanisms of physical gender differentiation 
in mammals; male and female brain; sex dif-
ferences in personality (aggression, capacity 
for intimacy) and in cognitive abilities (spatial 
and verbal skills); mechanisms of gender de-
velopment (biological, psychoanalytic, social, 
cognitive); role of gender in differences in con-
ceptualization of the world. 
S. Carey 

9.88 Development of Behavior 

Prereq.: 9.00 or 9.62J 
U (2)  
3-0-6 

History of the changing concepts of infancy, 
childhood and development. Interaction of in-
nate and experiential factors in the develop-
ment of learning capacities, perception, social 
behavior and motor patterns in both animals 
and humans. Implications of evolution, ge-
netics, embryology and early experience for 
the ontogeny of behavior. 
A. Hein 

9.90 Human Development: individual and 
Social Perspectives 

Prereq — 
U (2) 
3-0-6 

9.901 ProssmInsr In Psychology (A) 

Prereq.: Permission of Instructor 
G (1) 
6-0-6 

General introduction to graduate work in psy-
chology and brain science, to be taken in con-
junction with other, more specialized subjects 
depending upon student's background and in-
terests. Restricted to Course IX graduate stu-
dents. Consult R. Held. 

9.91, 9.92 Topics In Psychology 

Prereq.. 9.00 or 9.62J and any other two 
subjects in Psychology 
U (1, 2) 
Arr. 

Critical survey of contemporary problems in 
psychology. Programs directed by individual 
members of the faculty. Consult P. H. Schiller. 

9.911-9.916 Special Topics In 
Psychology (A) 

Prereq.: Permission of Instructor 
G (1, 2, S) 
Arr. 

Opportunity for graduate study of advanced 
subjects in psychology not included in other 
subject listings. Programs subject to approval 
of professor in charge Consult M C. Potter. 

9.921 Research In Psychology (A) 

Prereq.: 9.901 
G (1) 
Arr. 

9.922 Research in Psychology (A) 

Prereq.: 9.901 
G (2) 
Arr. 

9.923 Research in Psychology (A) 

Prereq 9.901 
G (S) 
Arr.  

Guided research under the sponsorship of in-
dividual members of the faculty. Ordinarily re-
stricted to candidates for the doctoral degree 
in psychology Consult M. C. Potter 

Examines psychological processes and struc-
tures from a developmental perspective. The 
evolution of individual personality and social 
awareness treated first, followed by an over-
view of leading theories of cognitive growth. 
Gives special attention to the perceptual, cog-
nitive, and affectional systems operative in the 
human infant; links the organization of these 
immature systems to the theoretical problem 
of the role of childhood experience in mature 
intellectual and emotional organization. 
D. N. Osherson 
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10.UR Undergraduate Research 

Prereq.: — 
U (1, 2) 
Arr.  

Opportunity for participation in the work of a 
research group or for special Investigation In a 
particular field. Topic and hours to fit individual 
requirements. 
C. M. Mohr 

10.10 Process Synthesis 

Prereq.: — 
U (2) SD 
3-0-6 

Introduces the invention of processes for the 
large-scale, low-cost processing of materials 
such as watt., chemicals, petroleum products, 
food, drugs, and wastes. Open to students in 
any field desiring a practical introduction to 
process engineering. Open to freshmen. 
C. M. Mohr 

10.11 Computer Models of Physical and 
Engineering Systems 

Prereq.: 18.02, 8.01 
U (2) SD 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
S. Shyam Sunder 

10.13 Mass and Energy Processing 

Prereq.: 18.02 
U (1) SD 
4-0-8 

Basic concepts and chemical applications of 
the material balance. Theoretical development 
of classical thermodynamics concepts of en-
ergy, equilibrium, and reversibility; properties 
of pure materials. Introduction to the proper-
ties of mixture, phase equilibrium, and cherni 
cal equilibrium. Recitation section emphasizes 
applications in mass and energy conversion 
with closed and open systems. 
C. M. Mohr, R. C. Reid 

10.14 Chemical Engineering 
Thermodynamics 

Prereq.: 10.13 
U (2) 
3-0-8 

Extension 01 10.13, intended primarily for 
chemical engineering majors. Thermody-
namics of multicomponent systems, criteria of 
equilibrium and stability, phase equilibrium, 
chemical equilibrium In homogeneous and 
heterogeneous systems, electrochemical 
systems. 
C. M. Mohr, R. C. Reid 

10.17 Air Pollution Fundamentals 

Prereq.: 5.11, 18.02 
U (2) SD 
2-0-4 

Introduces the causes, effects, and cont-ol of 
air pollution emphasizing combustion gener-
ated pollution and industrial process sources; 
origin and fate of air pollutants; air pollution 
meterology; combustion processes and the 
formation of gaseous and particulate pollu-
tants; a;r: pollution control principles; measure-
ment methods for ,. teous air pollutants and 
for particulates, sampling and analytical 
techniques. 
G. C. Williams 

10.18 Industrial Chemistry 

Prereq.: 5.11, 10.14, 10.302 
U (2) 
3-0-6 

Studies processes for making industrial chemi-
cals as systems. Explorss those factors which 
determine the flow sheet and apparatus re-
quired for carrying out the reactions and asso-
dated operations. Extensive emblem work on 
the influence of stoichiometry, energy require-
ments, equilibria, kinetics and the transfer pro-
cesses on overall design and operation. 
R. F. Baddour 

10.19 Experimental Methods in Combustion 
and Heat Transfer 

Prereq.: 10.302, 10.37 
U (2) 
2-8-2 

Students receive instructions on methods of 
measurements of temperatures and radiative 
heat transfer, in high temperature reacting 
systems, on collection and analyses of repre-
sentative gas and solid samples, measure-
ment of gas and particulate velocities and in 
general, the characterization of particulate 

clouds and fuel sprays. Working in small 
teams students are assigned projects prefera-
bly relating to ongoing research programs. 
Enrollment limited. Permission of Instructor 
required. 
J. M. Beer 

10.21 Structures and Properties of Matter 

Prereq.: 5.11, 5.62 
U (1) 
3-0-6 

Atomic and molecular interactions and their 
importance in determining physical and chemi-
cal properties of matter. Dielectric properties 
of materials. Description of physical and spe-
cific chemical intermolecular forces, including 
hydrogen bonds. Bulk and interfacial proper-
ties of pure and mixed gases and liquids. 
Techniques for characterizing molecular struc-
ture and for predicting properties of matter. 
U. W. Suter 

10.24 Principles, Processes, and Synthesis 
In industrial Chemistry (A) 
(New) 

Prereq 10.37 
G (2) 
3-0-6 

Studying factors determining flowsheets, 
equipment design, internal interactions in 
plants for producing industrial chemicals. Case 
studies for variety of organic/inorganic chemi-
cals used to demonstrate application of engi-
neering principles in analysis and synthesis of 
process flowsheets. Examples illustrate im-
pacts of raw material availability, reactor de-
sign developments, new process chemistry, 
and process economics. Extensive problem 
work on influence of stoichiometry, energy re-
quirements, kinetics, and transfer processes. 
M. P. Manning 

10.25 industrial Chemistry and Chemical 
Process Pathways (A) 

Prereq.: 511,10.14, 10.37 
G (1) 
3-0-6 

Chemical and engineering principles involved 
in creation and operation of viable industrial 
processes. Topics: analysis of process chem-
istry 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 formation, kinetics, 
and equilibria: process synthesis logic related 
to reaction selectivity, recycle, separations. Il-
lustrations drawn from current and contem-
plated commercial practice. 
P. S. Virk 
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10.26 Chemical Engineering Laboratory 

Prereq.: 5.11. 10.14, 10.302, 10.37 
U (1)  
2-8-2 

Laboratory projects in the areas of applied 
chemical research and unit operations. Em-
phasizes applications of engineering concepts 
and fundamentals to solution of practical and 
research problems. Training In planning re-
search projects, execution of experimental 
work, and articulation (both oral and written) of 
the research plan and results in the areas of 
applied chemical technology and engineering 
operations related to mass, momentum, and 
heat transfer. 
R. F. Baddour, M. P. Manning 

10.27 Chemical Engineering Processes 
Laboratory 
(New) 

Prereq 10.13, 10.14, 10.301 
U (2)  
1-8-3 

Introduces practical chemical engineering op-
erations through hands-on experience with 
representative pilot-scale equipment and pro-
cesses. Intended to provide instruction in the 
art of experimentation and data analysis and 
to reinforce theoretical background gained 
during formal classroom tutoring by providing 
practical appreciation for operational charac-
teristics of different processes. Some empha-
sis given to developing oral and written 
communication skills. 
T. A. Hatton 

10.301 Fluid Mechanics 

Prereq.: 18.03 
U (1)  
3-0-6 

Introduces the mechanical principles govern-
ing fluid ilow. Stress in a fluid. Conservation of 
mass and momentum using differential and in-
tegral balances. Elementary constitutive equa-
tions for fluids. Hydrostatics. Exact solutions of 
the Navier-Stokes equations. Approximate so-
lutions using control volume analysis. Mechan-
ical energy balances and Bernoulli's equation. 
Dimensional analysis and dynamic similarity. 
Introduces boundary layer theory. 
J. F. Brady 

10.302 Transport Processes 

Prereq.: 10.13, 10.301 
U (2)  
3-0-6 

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. 
A. F. Sarolim, H. H. Sawn 

10.32 Separation Processes 

Prereq.: 10.14, 10.302 
U (1) 
3-0-6 

General principles of separation by equilibrium 
and non-equilibrium processes. Graphical and 
analytical treatment of binary cascades with 
emphasis on binary distillation; ideal cascade 
theory as applied to isotope separation. Sol-
vent extraction, absorption, and humidification 
In plate and packed towers. Approximate and 
tridiagonal matrix techniques for treating multi-
component distillation. Thermodynamic effi-
ciency of separation processes and etudy of 
other selected separation processes. 
T. A. Hatton 

10.33 Analytical Treatment of Chemical 
Engineering Processes (A) 

Prereq.: 10.301, 18.03 
G (1)  
3-0-6 

Mathematical techniques for handling rate 
problems with diffusion, heat transfer, and 
chemical reactions basic to most chemical en-
gineering operations. Formulation of problems 
corresponding to specific physical situations in 
terms of ordinary and partial differential equa-
tions. Solution of these equations by analytical 
methods. 
H. Brenner 

10.331 Nonlinear Analysis In Chemical 
Engineering 

Prereq.. 10.33 
G (2)  
3-0-6 

Emphasizes both classical and modern meth-
ods for analyzing nonlinear ordinary and par-
tial differential equations arising in reaction 
engineering and transport phenomena. Topics: 
elementary stability theory and bifurcation 
analysis of steady states; introduction to time 
periodic phenomena; numerical methods for 
tracking multiple-steady and time-periodic 
states. 
R. A. Brown 

10.34 Numerical Methods Applied to 
Chemical Engineering (A) 

Prereq.: 10.33 
G (2) 
3-0-6 

Numerical methods for solving problems aris-
ing in heat and mass transfer, fluid mechanics, 
and chemical reaction engineering. Topics: 
numerical linear algebra, solution of nonlinear 
algebraic equations and ordinary differential 
equations, and finite-difference and finite-
element methods for eliiptic and parabolic par-
tial differential equations. All methods pre-
sented in context of problems arising in 
transport phenomena. Lectures and assign-
ments assume knowledge of FORTRAN. 
R. A. Brown 

10.341 Finite Element Methods for 
Problems In Transport Phenomena (A) 

Prereq.. 10.34 
G (2) 
3-0-6 

Advanced methods for solving problems in 
fluid mechanics and heat and mass transfer. 
Emphasis on efficient techniques for handling 
highly irregular boundaries, nonlinearities, 
complicated boundary conditions, and singu-
larities. Variational, Galerkin, and collocation 
schemes discussed. 
R. A. Brown 

10.35 Chemical Process Dynamics and 
Control (A) 

Prereq.: 10.37, 18.03 
G (2) 
3-0-6 

Optimum steady-state design and control. Dy-
namical behavior of chemical process units 
such as chemical reactors, separation units, 
and heat exchangers. Examination of linear, 
linearized, and nonlinear process models. Sta-
bility analysis. Design of simple PID control-
lers. Bode diagrams and root locus 
techniques. Introduction to multivariable con-
trol systems. Cascade, modal, and feedfor-
ward control. Selection of control and 
measurement variables. Open to qualified 
undergraduates. 
M. Kramer 

10.351 Advances in Process Control (A) 

Prereq.: 10.35 or 6.231 or 2.14 or 6.302 or 
16.20 
G (2) 
3-0-9 

Detailed exposure to areas of multivariable 
control theory of importance to process control 
applications. Emphasis on distributed parame-
ter and large finite-dimensional systems. Ex-
amples drawn from industrial flow processes 
with emphasis on chemical engineering sys-
tems such as chemical reactors, distillation 
columns, multiple effect evaporators. 
G. Stephanopoulos 

10.36 Process Design 

Prereq.: 10.302, 10.32 
U (2) 
3-0-6 

Presents and discusses real process design 
problems, with case studies in chemical pro-
cessing and petrochemicals. Emphasizes con-
ception and invention of processes, as well as 
analysis and economic balances, to specify 
optimum design and operating conditions. Dis-
cusses a variety of cases throughout the term. 
C. M. Mohr 

10.37 Chemical Kinetics and Reactor 
Design 

Prereq.: 10.13, 10.301 
U (2) 
3-0-6 

Introduces design of commercial chemical re-
actors emphasizing synthesis of chemical ki-
netics, transport phenomena. Topics: Kinetics 
and Equilibrium — elementary steps, transition 
state theory, multi-step reactions and multiple 
paths, network algebra. Ideal Reactors — 
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batch, plug flow, well-stirred; residence time 
distributions. Transport In Reactors -- heat 
and mass transfer, diffusion to and within cat-
alyst particles. Reactor design — role of reac-
tion pathway and thermochemistry; reactor 
size; modeling of performance. 
P. S. VIrk 

10.38 Analysis and Simulation of Chemical 
Processing Systems (A) 

Prereq.: 10.302, 18.03 
G (2) 
2-2-4 

Introduces techniques for computer-aided 
analysis of chemical processing systems. De-
velopment of mathematical models to describe 
dynamic and steady-state process behavior. 
Numerical methods for solving resulting sys-
tems of nonlinear differential and optimization 
problems. Numerical techniques for solving 
the resulting nonlinear programming problems. 
Students gain experience in solving case 
study problems on the computer. Assumes 
knowledge of FORTRAN programming. 
L. B. Evans 

10.381 Computer-Aided Process 
Design (A) 

Prereq.: 10.302, 10.32 
G (1) 
2-0-7 

Use of the computer for steady-state process 
simulation and design with the aid of the 
ASPEN software system. Modeling the flow-
sheet, selection of thermophysical property 
models, use of data regression to fit constants 
in models, unit operation models, development 
of specialized models for chemical reactors, 
cost estimation, and economic evaluation. 
Techniques for convergence of recycle 
streams and design specifications. Students 
gain experience in the use of ASPEN to solve 
case study problems. 
L. B. Evans 

10.382 Synthesis and Design of Chemical 
Processing Systems (A) 
(New) 

Prereq.: 10.302, 10.32 
G (1) 
3-0-6 

Unifying approach to synthesis and design of 
optimal process flowsheets. Selection of opti-
mum chemical reaction route. Generation of 
alternative processing schemes and prelimi-
nary evaluation of process designs. Synthesis 
of optimal reactor networks, energy manage-
ment systems, and separation sequences. 
Process design and its impact on process op-
erability and controllability. Plant flexibility and 
resilience. Reliability analysis and design of 
safety systems for a Chemical plant. 
G.Stephanopoulos 

10.39 Energy Technology (A) 

Prereq.: 10.13, 10.14 
(2) 

3-0-6 

Studies the factors determining the choice of 
energy technologies and their individual de-
sign and performance features. Considers en-
ergy supply-demand patterns, economics, 
efficiency of resource utilization, and environ-
mental and social effects. Gives special em-
phasis to synthetic fuel systems and to 
utilization-related energy technologies. Special 
subjects such as fuel cells, solar energy, and 
geothermal energy can be studied and pre-
sented as term paper topics. Open to under-
graduates by permission of instructor. 
J. B. Howard, J. P. Longwell 

10.40 Chemical Engineering 
Thermodynamics (A) 

Prereq.: 10.13 
G (1,2) 
4-0-8 

Basic postulates of classical thermodynamics. 
Application to transient open and closed sys-
tems. Criteria of stability and equilibria. Ther-
modynamic properties of pure materials and 
mixtures with some discussion of estimation 
and correlating techniques. Phase and chemi-
cal equilibria. Applications emphasized 
through extensive problem work relating to 
practical cases. 
R. C. Reid, H. Brenner, J. W. Tester 

10.42 Advanced Thermodynamics (A) 

Prereq.: 10.40 
G (2) 
2-0-6 

Equilibrium and stability concepts examined in 
depth. Surface thermodynamics, equilibrium in 
body force fields, irreversible thermodynamics 
compriso other topics. 
R. C. Reid, H. Brenner 

10.48J Gas-Solid Reactions (A) 

(Same subject as 3.551J) 
Prereq.: 3.55, 10.50 
G (2) Next offered 1985-86 
3-0-6 

See description under subject 3.551J. 
J. Szekely 

10.49J Biomedical Transport 
Phi i mena (A) 

(Same subject as HST 521J) 
Pre req .: 10.301, 10.302 
G (2) 
2-0-5 

Applies the principles of transport phenomena 
to the analysis of selected physiological pro-
cesses and the design of artificial internal or-
gans and extracorporeal devices. Reviews 
pertinent physiological principles. Rheology of 
blood. Convective and diffusive mass transport 
in blood and tissues. Mass transport charac-
teristics of biological and synthetic membrane 
processes. Clinical application of artificial in-
ternal organs, emphasizing artificial kidneys 
and cardiopulmonary assist devices. 
W. M. Deen, C. K. Colton 

10.50 Heat and Mass Transfer (A) 

Prereq.: 10.302 
0 (1, 2) 
4-0-8 

Analyzes diffusive and convective transport of 
heat and mass. Exact and approximate analyt-
ical solutions to steady-state and transient dif-
fusion or conduction problems. Fundamentals 
of momentum transfer. Forced and free con-
vection of heat and mass in laminar flow, in-
cluding laminar boundary layers. Heat and 
mass transfer in turbulent fluids. Simultaneous 
heat and mass transfer in problems with 
phase changes or chemical reactions. 
R. A. Brown, W. M. Deen, J. F. Brady 

10.51 Macromolecular Hydrodynamics (A) 

Prereq.: 10.301 
G (2) 
3-0-6 

Observed phenomena in polymeric flow sys-
tems. Techniques of viscometry and visco-
elastic measurements for polymeric fluids. 
Rheological models. Continuum theories. Mo-
lecular theories of polymeric fluids. Analytical 
solutions to flow problems; non-Newtonian vis-
cosity, linear viscoelasticity, normal stresses, 
recoil, stress relaxation, etc. 
R. C. Armstrong 

10.52 Mechanics of Fluids (A) 

Prereq.: 10.50 
G (2) 
3-0-6 

Advanced course in fluid and continuum me-
chanics. Content may vary, drawing from such 
topics as low Reynolds number hydrodynam-
ics, Brownian motion, suspension mechanics, 
flow in porous media, multiphase/particulate 
flow, ideal fluid theory, laminar boundary-layer 
theory, stability theory, and turbulence. 
J. F. Brady, H. Brenner 

10.54 Advanced Topics In Heat and Mass 
Transfer (A) 

Prereq. 10.50 
G (2) 
3-0-6 

Generalized Taylor dispersion theory with ap-
plications to chromatographic separation pro-
cesses and flow and dispersion in porous 
media. Mixing at the macroscopic and micro-
scopic levels, emphasizing scale-up of indus-
trial processes, including chemical reaction 
phenomena. Transport problems in evapora-
tion, dissolution, and crystallization in liquid-
solid and vapor-solid systems. Applies stability 
and kinematic wave theory to transport pro-
cesses in multi-phase/particulate systems. 
J. F. Brady, H. Brenner, T. A. Hatton, 
J. W. Tester 
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10.565 Seminar In Separation Processes 
for Biochemical Products (A) 
(Revised link) 

Prereq.: 
G (1)  
3-0-6 

Focuses on the fundamental problems of sep-
aration operations important to the recovery of 
products from biological processes. Biotech-
nology is placing new demands on chemical 
engineers to separate both large and small 
molecule weight molecules from aqueous me-
dia. Lectures cover membrane filtration, chro-
matography, centrifugation, electrochemical 
separation, and other techniques. 
C. L. Cooney, C. K. Colton 

10.57J Polymer Processing (A) 

(Same subject as 2.820J) 
Prereq.: 10.301 
G (2)  
3-0-9 

Reviews physicochemical, mechanical, and 
rheological properties of polymers. Surveys 
processing techniques. Modeling, analysis, 
and scale-up of extrusions, molding, thermo-
forming, calendering, and mixing. Case stud-
ies in process syntheses. Relationship 
between selected processing techniques and 
properties of end products. Limitations of the 
present state of the art. Assigned projects. 
R. C. Armstrong, L. Erwin, T. G. Gutowski 

Biochemical Engineering 

10.59J Biochemical Engineering (A) 

(Same subject as 20.811J) 
Prereq.: Permission of Instructor 
G (2) 
4-0-8 

Interaction of chemical engineering, biochem-
istry, and microbiology. Mathematical repre-
sentations of microbial systems. Kinetics of 
growth, death, and metabolism. Continuous 
fermentation, agitation. mass transfer and 
scale-up in fermentation systems, product re-
covery, enzyme technology. 
C. L. Cooney, D. I. C. Wang 

10.591J Biochemical Engineering 
Laboratory (A) 

(Same subject as 20.812J) 
Prereq.: 20.811 
G (2) 
0-5-1 

Laboratory portion of Biochemical Engineering, 
experiments focus on mass transfer problems, 
microbial kinetics, product formation and re-
covery processes, and computer-aided fer-
mentation. Fermentation process plant design. 
Permission of instructor required. 
D. I. C. Wang, C. L. Cooney 

Applied Chemistry 

10.60 Heterogeneous Catalysis and 
Catalytic Processes (A) 

Prereq: 5.62 or 10.37 
G (1)  
3-0-6 

Relationships of activity and selectivity to 
physical and chemical properties of a solid ca-
talyst. Physical adsorption, chemisorption. 
Kinetic models and correlation of rate data. 
Components and preparation of catalysts. 
Physical characterization and examination of 
catalyst structures. Supported metal catalysts, 
acid catalysts and molecular sieve catalysts, 
catalytic oxidation. Processing of petroleum 
and hydrocarbons. Synthesis gas and associ-
ated processes. Experimental methods. 
C. N. Satterfield 

10.613J Solid-State Surface Science (A) 

(Same subject as 3.22J) 
Prereq.: 10.40 or 3.20 
G (2) Not to be offered 1985-86 
3-0-6 

See description under subject 3.22J. 
R. M. Latanision, H. H. Sawin 

10.615 Integrated Circuit Processing (A) 

Prereq.: 10.302 
G (1)  
3-0-6 

Introduces the basic process techniques used 
in silicon monolithic integrated circuits. Re-
views fundamental solid-state chemistry and 
physics. Introduces basic semiconductor de-
vice physics. Prime emphasis on application of 
transport phenomena, thermodynamics, chem-
ical kinetics, process design, and process con-
trol to integrated circuit processing. Topics 
include crystal growth, chemical vapor deposi-
tion, oxidation, etching, lithography, dopant 
diffusion, metallization. 
H. H. Sawin 

10.616J Plasma Processing In integrated 
Circuit Fabrication (A) 

(Same subject as 6.776J) 
Prereq.: Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-9 

See descnption under subject 6.776J. 
H. H. Sawin, L. R. Reif 

10.641 Molecular and Morphological 
Engineering of Polymers (A) 

Prereq. 5.42, 5.62 
G (1)  
3-0-6 

Introduces structure and properties of poly-
mers. Describes macromolecular architecture 
and morphologies of solid polymers. Polymer 
surfaces and interfaces. Properties covered in-
clude thermal transitions, transport properties, 
solid-state mechanical behavior. Also dis-
cusses the effects of various non-polymeric 
additives. 
R. E. Cohen 

10.642 Molecular and Phenomenological 
Interpretation of Polymer 
Viscoelasticity (A) 

Prereq.: 5.60 or 5.62 
G (2)  
2-0-7 

Theory and phenomenology of linear visco-
elastic behavior of polymers. Material func-
tions and their interconversion, model 
representation, time-temperature equivalence. 
Reviews molecular theories. Introduces nonlin-
ear viscoelasticity. 
R. E. Cohen 

10.65 Chemical Reactor Engineering (A) 

Prereq. 10.37 
G (1,2) 
3-0-6 

Applies chemical kinetics to development and 
improvement of industrial processes. Non-
ideal reactor analysis, including residence time 
distributions, concepts of mixedness and seg-
regation dispersion and CSTR models. Mass 
and energy transfer limitations in heteroge-
neous non-catalytic, catalytic and electrocata-
lytic reaction systems. Reactor stability and 
sensitivity to operating parameters. Choice 
and design of reactors for heterogeneous 
reactions. 
R. F. Baddour, J. B. Howard, M. Kramer 

10.651J Fluidization (A) 

(Same subject as 2.65J) 
Prereq.. Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Regimes of fluidizations, slugging, spouted 
and particulately fluidized beds. Motion of a 
single bubble in fluidized beds. Bubble behav-
ior and growth in a multi-oubble bed. Proper-
ties of emulsion phase in dense bubbling 
beds. Heat and mass transfer in fluidized 
beds. Gas-solid reactions. Treatment of parti-
cle ensembles. Conversion of gas in bubbling 
systems. Analyzes non-catalytic gas-solid re-
actions. Applications to heat exchangers and 
fluidized-bed combustors. 
A. F. Sarolim, L. R Glicksman 
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10.855 Multiphase Chemical Reactors (A) 

Prereq.: 10.37 
G (2) Not to be offered 1985-86 
3-0-6 

Mass transfer with simultaneous chemical re-
action in gas-solid, gas-liquid, and gas-liquid-
solid systems. Analyzes contacting patterns 
and of mass 3nd energy effects in multiphase 
chemical reactors including slurry-type reac-
tors, trickle beds, and fluidized beds. Attention 
to reactions catalyzed heterogeneously or ho-
mogeneously, and to applications in fossil fuel 
processing and new synfuel processes. 
C. N. Satterfield 

10.66 Polymer Rheology Laboratory (A) 

Prereq.. 10.301 
G (2) Not to be offered 1985-86 
1-5-6 

Experimental methods for characterizing poly-
meric fluids. Shear flow properties including 
non-Newtonian viscosity, normal stress differ-
ences, linear viscoelastic properties, and tran-
sient nonlinear properties. Elongational flow 
properties. Effects of concentration, molecular 
weight distribution, molecular structure. Theory 
for analysis of experimental results. Permis-
sion of instructor required. 
R. C. Armstrong, R. E. Cohen 

10.67 Polymer Science Laboratory (A) 

Prereq.: Permission of Instructor 
G (1,2) 
1-8-3 

Acquaints students with a selection of tech-
niques employed in the synthesis and charac-
terization of polymeric materials. Experiments 
chosen for practical importance and instruc-
tional value. Studies free radical polymeriza-
tion kinetics, condensation polymerization, 
thermodynamic and viscometric molecular 
weight determinations, thermal analysis, nu-
clear magnetic resonance and mechanical 
properties testing. Enrollment limited, qualified 
undergraduates welcome. 
U. W. Suter, R. E. Cohen 

10.681 Physical Chemistry of Polymers (A) 

Prereq.: 5.60 or 10.14 or 10.40 
G (1) 
3-0-6 

Chain conformation statistics. Elements of rub-
ber elasticity theory. Statistical thermody-
namics of the "liquid lattice." Applications to 
polymer-solvent and polymer-polymer miscibil-
ity, swelling of cross-linked polymers, melting 
point depression. Theory and methods of mo-
lecular weight determination (osmotic pres-
sure, viscometry, light scattering, gel 
permeation chromatography). Response of 
isolated polymer chains to shear and to exten-
sional flows. 
E. W. Merrill 

10.682 Structure and Shape of 
Macromolecules (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-6 

Structure, configuration, conformation of ma-
cromolecules. Spectroscopic observation of 
structure, configuration of synthetic chains, 
and importance cf polymerization mecha-
nisms. Statistics of copolymerization. Chain 
conformation: principles and advanced statisti-
cal mechanical treatments. Role of Wructure, 
configuration in determining conformation. Ex-
perimental observation of conformation and 
shape in general, in solution, amorphous bulk, 
and crystalline polymers. Scattering of 
radiation 
U. W. Suter 

10.691 Synthesis of Polymers (A) 

Prereq.: 5.42 
G (2) 
3-0-6 

Studies synthesis of polymeric materials em-
phasizing interrelationships of chemical 
pathway, process conditions, and "microarchi-
tecture" of molecules produced. Chemical 
pathway: anionic, radical, condensation, ring-
opening, etc. Process conditions: bulk, solu-
tion, emulsion, suspension, gas phase, batch 
vs continuous fluidized bed, etc. "Microarchi-
tecture": tacticity, molecular weight distribu-
tion, sequence distributions in copolymers, 
"errors" in chains such as branches, head-to-
head addition, peroxide incorporation. 
E. W. Merrill 

10.70 Principles of Combustion (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Basic concepts and applications of combus-
tion: flame propagation in premixed gas mix-
tures, laminar burner flames, turbulent flames, 
enclosed and swirling jet flames, flame stabili-
zation, heterogeneous combustion of fuel 
droplets and particles. Diffuslonal and chemi-
cal kinetics, pollutant formation and destruc-
tion in flames. Coal combustion systems: 
stoker, pulverized coal, fluidized combustion of 
coal. 
J. M. Beer 

10.73 Seminar in Fuel Conversion and 
Utilization (A) 

Prereq.: Permission of Instructor 
G (1,2) 
2-0-4 

Seminar covering topics in combustion and 
fuel conversion related to current research 
Interests. 
J. B. Howard, J. P Longwell 

10.74J Radiative Transfer (A) 

(Same subject as 2.58J) 
Prereq.: 10.302 or 2.51 
G (1)  
3-0-9 

Principles of thermal radiations and their appli-
cation to engineering heat transfer problems. 
Basic laws of thermal radiation. Radiative 
properties of surfaces. Radiant interchange 
among surfaces separated by a transparent 
medium. Thermal radiation characteristics of 
gases and particle clouds. Radiative inter-
change through absorbing, emitting, and scat-
tering media. Application to furnaces, high-
temperature processing, pyrometry, insulation, 
and solar energy. 
A. F. Sarofim, L. R. Glicksman 

10.75 Principles of Fuel Conversion (A) 

Prereq.: 10.302, 10.37 
G (2)  
3-0-6 

Basic features and classification of gasification 
and liquefaction processes applied to fossil 
fuels and biomass. Chemical and physical 
properties of natural and synthetic fuels. Kinet-
ics, mechanisms, and products of pyrolysis of 
solid and heavy liquid fuels in presence of in-
ert and reactive fluids. Thermodynamic and 
chemical equilibrium in multicomponent and 
multiphase C-H-0 systems. Kinetics and 
mechanisms of gas reactions with solid car-
bon. Diffusion and reaction in porous solids 
with transient properties. 
J. B. Howard 

10.79J introduction to Nuclear Chemical 
Engineering (A) 
(New) 

(Same subject as 22.76J) 
Prereq.: 22.311 or 10.302 
G (1) Not to be offered 1985-86 
3-0-9 

See description under subject 22.761 
M. Miller, M. J. Dfiscoll 

10.801 Entrepreneurship 

Prereq.: -- 
G (2)  
4-0-5 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. G. Jansson 
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10.802J invention 

(Same subject as 2.941J, 13.77J, 16.671J) 
Prereq.. — 
G (1) 
3-0-6 

See description under subject 2.941J 
J. P. Longwell, A. D. Carmichael, 
D. G. Jansson, W. R. Markey 

10.803 introduction to Technology and Law 

Prereq. — 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
J. D. Nyhart 

10.805J Technology, Law, and the Working 
Environment 

(Same subject as TPP 35J) 
Prereq.: Permission of Instructoi: 

(1) 
3-0-6 

Addresses relationship between technology-
related problems and the law applicable to 
work environment. National Labor Relations 
Act, Occupational Safety and Health Act. 
Toxic Substances Control Act, state worker's 
compensation and suits by workers in the 
courts discussed. Problems related to occupa-
tional health and safety, collective bargaining 
as a mechanism for altering technology in the 
workplace, job alienation, productivity, and the 
organization of work addressed. Prior courses 
or experience in the environmental, public 
health, or law-related areas. 
N. A. Ashford, L. B. Evans 

10.806 Management in Engineering 

Prereq — 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. P. Hoult, H. S. Marcus 

10.808 ThermoeconomIce (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

New method for optimum design of thermody-
namic system. A plant is divided into separate 
zones and a miniature economy is erected 
governing the buying/selling of generalized 
,ivailability from one zone to another. Proper 
transfer prices for interzonal trading are found 
from the Lagrangian of the system guarantee-
ing that local optima coincide with plant opti-
mum. Lectures cover generalized availability 
analysis, Lagrangian prices and their determi-
nation, methods of calculation for real sys-
tems, computational techniques in 
thermodynamic analysis. 
J. P. Longwell, W. M. Rohsenow, M. Tribus 

10.816 Engineering Risk-Benefit 
Analysis (A) 

Prereq.: 18.02 
G (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
A. W. Drake, A. R. Odom 

School of Chemical 
Engineering Practice 

10.82 (10.80, 10.81, 10.83) School of 
Chemical Engineering Practice — Albany 
Station (A) 

Prereq.: Permission of Instructor 
G (1, 2, S) 
0-12-0 

Conducted at General Electric Company 
plants of their Noryl Plastics Division at Sel-
kirk, NY, and Silicone Products Division at 
Waterford, NY. Group problem assignments 
conducted at plant sites involve development 
of existing polymer manufacturing processes. 
Exposure to highly diversified un;t operations 
at pilot-scale or production levels including 
distillation, extraction, filtration, extrusion, and 
fixed and fluidized bed reactor systems. Credit 
granted in lieu of Master's thesis: see section 
on School of Chemical Engineering Practice 
for details. Enrollment limited and subject to 
plant availability. 
J. W. Tester 

10.84 (10.85, 10.86, 10.87) School of 
Chemical Engineering Practice — 
Bethlehem Station (A) 

Prereq.: Permission of Instructor 
G (1, 2, S) 
0-12-0 

Conducted at Bethlehem Steel Corporation's 
Steel Plant and Research Laboratories in 
Bethlehem, PA. Group problem assignments 
involve process metallurgy, coke manufacture 
and by-product recovery, water and air treat-
ment for environmental control, energy con-
servation, and process control and simulation. 
Credit granted in lieu of Master's thesis: see 
section on School of Chemical Engineering 
Practice for details. Enrollment limited and 
subject to plant availability 
J. W. Tester 

10.88 (10.89) School of Chemical 
Engineering Practice — Brookhaven 
Station (A) 

Prereq.: Permission of Instructor 
G (S) 
0-12-0 

Conducted at Brookhaven National Labora-
tory, Upton, NY. Group problem assignments 
emphasizing application of chemical engineer 
ing to synthetic hydrocarbon fuels and alter-
nate energy resources, electrochemistry, 
environmental science, and nuclear technol-
ogy. Credit granted in lieu of a Master's thesis; 
see section on School of Chemical Engineer-
ing Practice for details. Enrollment limited and 
subject to plant availability. 
J. W. Tester 
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General 

10.90 Experimental Research Problem (A) 

Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

For special and graduate students who wish to 
carry out some minor investigation in a partic-
ular field. Subject and hours to fit individual 
requirements. 
R. C. Reid 

10.91 Experimental Research Problem 

Prereq. — 
U (1, 2) 
Arr.  

For undergraduate students who wish to carry 
out a special investigation in a particular field. 
Topic and hours to fit individual requirements. 
C. M. Mohr 

10.93 Teaching Experience In Chemical 
Engineering 

Prereq.: Permission of Instructor 
G (1, 2) 
2-0-4 

For qualified graduate students interested in 
teaching as a career. Tutorial or classroom 
teaching under the supervision of a faculty 
member. Students selected by interview. Total 
enrollment limited by availability of suitable 
teaching assignments. 
R. C. Reid 

10.94 Special Problems In Chemical 
Engineering 

Prereq.: Permission of Instructor 
U (1, 2) 
Arr. 

Problem of current interest, varying from year 
to year. 
J. P. Longwell 

10.95 Special Problems In Chemical 
Engineering (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Directed research and study of special chemi-
cal engineering problems 
R. C. Reid 

10.96 Selected Topics in Chemical 
Engineering (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Topics of current interest, varying from year to 
year. 
J. P. Longwell 

10.991 Seminar In Chemical 
Engineering (A) 

Prereq.: Permission of Instructor 
G (1)  
2-0-4 

10.992 Seminar In Chemical 
Engineering (A) 

Prereq.: Permission of Instructor 
G (2)  
2-0-4 

For students working on doctoral theses. 
J. Wei 
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11 Urban Studies 
and Planning 

Undergraduate Subjects 

 

Introductory Subjects 

11.001 introduction to Urban Design and 
Development 

Prereq.: — 
U (1) 
3-0-9 

Examines both the structure of the cities and 
ways that they can be changed. Includes: his-
torical forces which have produced cities, 
models of urban analysis, contemporary the-
ory of urban design, and implementation strat-
egies. A series of core lectures focuses on 
student work. Speakers present cases, involv-
ing current projects, which illustrate the scope 
and methods of urban design practice. 
D. Frenchman 

11.002 Introduction to Public Policy 
Analysis and Government Action 
(Revised Unit) 

Prereq.: — 
U (1) 
3-1-8 

Presents major analytic techniques of public 
policy analysis: deterministic and probabilistic 
models, cost-benefit analysis, decision analy-
sis, linear programming. Class sessions orga-
nized in order of main tasks of policy analyst: 
identifying alternatives, implementation, evalu-
ation. Compares alternative approaches to 
public policy analysis. Same subject as 
11.500. 
J. Ferreira, Jr. 

11.003 Planning and Applied Social 
Research I 

Prereq.: 11.007J, 14.01 
U (1) 
4-0-8 

Concerned with these questions: What theo-
ries from the social sciences are applicable to 
the design, implementation, or evaluation of 
public policies and programs? How good 
should such theories be? What theories of so-
cial science do current public policies and pro-
grams presume? How good are these 
theories? Same subject as 11.507. 
M. Rein 

11.004 Planning and Applied Social 
Research II 

Prereq.: 11.003 
U (2) Next offered 1985-86 
4-0-8 

Develops an understanding of the reasons 
why public-sector programs and policies 
sometimes fail and sometimes succeed. Em-
phasizes theories of implementation, interven-
tion, and regulation and concepts of the public 
interest. Contrasts altern.te theories of so-
cial change and conflict management. Devei-
ops the skills needed for effective intervention 
in a variety of planners' roles. Students build 
personal theories of action. Same subject as 
11.503J. 
K. R. Polenske 

11.005 Urban Social Structure and Process 

Prereq.: — 
U (2) HUM-D 
3-0-6 

Sociological analysis dealing primarily with 
transformations from the turn of the century to 
the present in the major institutions of urban 
society. Contemporary structures, changes, 
and interrelations of ecological and demo-
graphical bases; age and sex structures; strat-
ification, economic, political, educational, and 
religious institutions. Examines ethnic and ra-
cial relationships in the US. May count toward 
Humanities Requirement. 
G. T. Marx 

Fundamentals of Applied 
Social Research 

11.007J Politics and Public Policy 

(Same subject as 17.201J) 
Prereq.: — 
U (1,2) HUM-D 
3-0-9 

See description under subject 17.201J. 
G. T. Marx, M. Lipsky, D. A. Stone 

11.008J Urban Economics 

(Same subject as 14.51J) 
Prereq.: 14.01 
U (1) 
3-0-6 

See description under subject 14.51J. 
J. Rothenberg 

11.012 Institutions and Communities 

Prereq.: 11.005 or 11.007J 
U (1) 
3-0-6 

Structure, behavior, and processes of change 
in communities and formal organizations. Em-
phasizes formulation and implementation of 
public policies. Background in communities 
and organizations for students interested in 
planning or design. Perspectives on communi-
ties and organizations as environments for 
planners, designers, and policy analysts, and 
as objects of interventions. Organizational and 
community theories using case study materials 
from housing, health, urban design and devel-
opment, and law. May count toward Humani-
ties Requirement. Same subject as 11.448. 
Y. Camyd-Freixas 

11.013J American Urban History I 

(Same subject as 21.412J) 
Prereq.. — 
U (1) HUM-D 
3-0-6 

Seminar on the history of institutions and insti-
tutional change in urban America from roughly 
1890 to the present. Among the institutions 
considered are political machines, police de-
partments, schools, courts, hospitaia, prisons, 
welfare departments, and universities. Fo-
cuses on readings and discussions. May count 
toward Humanities Requirement. 
R. M. Foga!son 

11.014J American Urban History II 

(Same subject as 21.413J) 
Prereq.: — 
U (2) HUM-D 
3-0-6 

Seminar on the history of selected features of 
the physical environment of urban America. 
Among the features considered are parks, ce-
meteries, tenements, suburbs, zoos, skyscra-
pers, department stores, supermarkets, and 
factories. May count toward Humanities 
Requirement. 
R. M. Fogelson 

11.015 Models and the Metropolis 

Prereq.: 18.01, 18.02 
U (1) SD Next offered 1985-86 
3-0-9 

The science in social science, thinking about 
complex systems. Making models, their contri-
bution to knowing, their interplay with experi-
ment, their place in deciding policy. Usually 
draws materials from problems in urban stud-
ies and planning but the local interests of the 
students can also be accommodated. 
A. Fleisher 
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11.016 introduction to Technology and 
Environmental Analysis 

Prereq. — 
U (1)  
3-0-6 

Comparative analysis of technological impacts 
on natural resources and the environment. 
Case studies of oil drilling, coal mining, power 
plant, dam, agricultural, automobile, and archi-
tectural impacts on national and global air, 
water, land, plant, and animal resources and 
marine environments. Analytic frameworks in-
clude natural science, economic, political, 
problem solving, and design approaches. May 
count toward Humanities Requirement. 
M. Klapp 

Specialization in Environmental 
Planning 

11.122 Environmental Policy and 
Regulation 

Prereq.: — 
U (2)  
3.0-9 

Analyzes rationales for government interven-
tion to protect the environment. Reviews policy 
instruments available to promote environmen-
tal quality including standards, taxes, market-
able rights, and liability rules. Meets with 
11.361. May count toward Humanities 
Requirement for undergraduates. 
M. Klapp 

11.123 Environmental Quality Assessment 

Prereq.: 18.02 or 8.02:11.016 
U (2) SD Next offered 1985-86 
3-2-7 

The estimation of changes in the environment 
from human activities; qualities of the built en-
vironment; externalities and societal interven-
tions, population interactions, and species 
diversity; relation of standards to technological 
capabilities, societal choice, and regulatory 
schema. 
A. Fleisher 

Specialization in Neighborhood 
and Community Planning 

11.131 The Urban Neighborhood 

Prereq.: — 
U (2) HUM-D 
3-0-9 

Covers theories, studies, and policy issues 
concerning the urban neighborhood. Reviews 
neighborhood theory from the neighborhood 
unit to neighborhood territoriality; examines 
methods for studying neighborhoods, including 
research design and participant observation. 
Considers issues of policy such as municipal 
decentralization, neighborhood abandonment, 
and maintaining public safety in the neighbor-
hood. May count toward Humanities 
Requirement. 
Y. Camayd-Freixas 

11.139 introduction to Community 
Development 

Prereq.: -- 
U (2) 
3-0-6 

Surveys basic policy issues surrounding com-
munity development. Lectures deal with actual 
community development activities in urban 
and rural settings. Overall strategy is to syn-
thesize theories of development through use 
of actual cases. Material covered is especially 
relevant for students interested in planning 
practice. May count toward Humanities 
Requirement. 
F. S. Jones 

Specialization in Planning for 
Developing Countries 

11.143 Urban and Regional Planning In 
Developing Countries 

Prereq.: — 
U (2) 
2-0-7 

Problems of cities and regions in developing 
countries in relation to national economic and 
social development policies. Stresses case 
studies and comparative analysis. Requires 
paper. May count toward Humanities 
Requirement. 
L. Rodwin 

11.144 Urban and Regional Economic 
Issues In Developing Countries 

Prereq.: 14.74 
U (1)  
2-0-7 

Examines and analyzes a range of urban and 
regional problems in developing countries with 
emphasis on public policy. Discusses theoreti-
cal and methodological problems associated 
with the planning of balanced regional devel-
opment, along with appropriate institutional ar-
rangements for linking national and regional 
plans. Analyzes urban economic problems fo-
cusing on housing, public utilities, social ser-
vices, transport, land use, and employment. 
May count toward Humanities Requirement. 
A. M. Strout 

Specialization in Public Policy, 
Urban Management, and Law 

11.185 Law and Public Policy 

Prereq. — 
U (2) HUM-D 
3-0-9 

Introduces law, organized around the theme of 
how the law shapes, influences, and con-
strains the design and implementation of pol-
icy. Examines relationship between courts and 
line agencies. Analyzes how courts differ from 
other policy-making Institutions. Includes basic 
legal research. 
M. Wheeler 

Laboratories 

11.185J Design with Microclimate 

(Same subject as 4.071J) 
Prereq.: 8.01, 18.01 
U (1) LAB 
3-6-3 

See description under subject 4.017J. 
T. E. Johnson 

11.188 Laboratory in Research Methods 

Prereq.: Permission of Instructor 
U (2) LAB 
2-5-5 

Logic, processes, and techniques of applying 
social science to problem solving. Conducted 
as a laboratory. Students design and run 
experiments to check ideas, test hypotheses, 
and generate data. Interplay of model and ex-
periment, in manipulation of numerical and 
categorical data, in exercise of various modes 
of inference, and in measurement of their 
worth. Several individual and group projects. 
Students must have taken at least one subject 
in statistics or probability before enrolling. 
Required of all Course XI majors. 
J. Ferreira, Jr. 

Tutorials, Fieldwork, 
and Internships 

11.UR Undergraduate Research 

Prereq.: — 
U (1, 2) 
Arr. 

Undergraduate research opportunities in Ur-
ban Studies and Planning. For further informa-
tion consult the Departmental Coordinators. 
P. L. Clay 

11.191 Undergraduate Tutorial in Urban 
Studies 

Prereq. — 
U (1)  
3-0-6 

11.192 Undergraduate Tutorial in Urban 
Studies 

Prereq.. — 
U (2)  
3-0-6 

Reading and discussion of special topics in ur-
ban studies. By arrangement with individual 
members of the staff. 
K. R. Polenske 

11.193 Preparation for Undergraduate 
Thesis 

Prereq.: — 
U (1, 2) 
Arr. 

Selects thesis subject, defines method of ap-
proach, and prepares preliminary thesis out-
line. Independent study, supplemented by 
frequent individual conference with staff 
members. 
K. R. Polenske 
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11.194 Special Topics in Urban Studies and 
Planning 

Prereq.: — 
U (1, 2) 
Arr. 

11.195 Special Topics In Urban Studies and 
Planning 

Prereq.: — 
U (1, 2) 
Arr. 

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 
instruction. 
K. R. Polenske 

11.196 Urban Fieldwork and Internships 

Prereq.: — 
U (1, 2) 
Arr. 

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 in municipal and state 
agencies and departments under staff 
supervision. 
K. R. Polenske 

11.197J State and Local Government 
internships 

(Same subject as 17.351J) 
Prereq — 
U (1, 2) Next offered 1985-86 
3-0-9 

See description under subject 17.351J. 
M. W. Weinberg 

Graduate Subjects 

Core Subjects and 
Methods Modules 

11.200 Planning and institutional 
Processes 

Prereq.: Permission of Instructor 
G (1) 
4-4-8 

Basic paradigms and theories of planning 
practice. Evaluates historical and current de-
velopments in planning with special emphasis 
on the Institutional setting of planning in Amer-
ican society. Lectures, case studies, and com-
parative analyses explore the changing roles 
of the planner and the key dilemmas in plan-
ning practice. Focuses on strategies of institu-
tional intervention and implementation. Taught 
in conjunction with 11.210 and 11.220. Re-
stricted to first year M.C.P. students. 
P. L. Cloy, L. C. Keyes, D. A. Schon 

11.205 Comparative Planning and 
Institutions 
(New) 

Prereq 
G (1) 
4-4-8 

Comparative analysis of various planner roles 
and varying institutional contexts, focusing es-
pecially on processes in third world countries. 
Particular issues, for example, centralization-
decentralization, comprehensive vs incremen-
tal planning, cost-recovery, are used to focus 
the comparison of particular strategies of plan-
ning and implementation. Smaller class groups 
join in exploring special issues and problems. 
L. Rodwin 

11.210 Political Economy for Planners 

Prereq.: Permission of Instructor 
G (1) 
4-2-6 

Introduces political economy for planners, em-
phasizing economic institutions and structural 
analysis of standard economic theory and 
public policy grounded in that theory. Models 
of individual and aggregative economic behav-
ior, institutional analysis of economic power, 
introduces Marxian political economy. Topics 
vary (e.g., poverty and discrimination, chang-
ing urban form, industrial location). Some reci-
tation sessions In conjunction with 11.200 and 
11.220. Restricted to first-year M.C.P. 
students. 
B. Harrison 

11.218 Writing for Public Policy 
and Planning 

Prereq.: — 
G (2) 
2-1-1 

Strategies for organizing and expressing ideas 
In writing. Students draft and redraft projects 
of their own choice while sharpening their 
awareness of the writing process through ex-
ercise and feedback. Techniques for structur-
ing analytical presentations, making use of 
Intuition, anticipating reader response, and ed-
iting for academic or professional audiences. 
Limited to 15. 
L. Dunlap 

11.217 Bargaining and Negotiation 

Prereq.: 
(1) 

2-1-1 

Introduces methods and formal theory of bar-
gaining and negotiation. Analyzes ways in 
which procedure, structure of bargaining situa 
tion, preferences of negotiators, and tactics 01 
bargainers can lead to the success or failure 
of negotiations. Uses case study and gaming 
materials In class. Permission of instructor 
required. 
L. E. Susskind 

11.218 Fundamentals of Real Estate 
Financial Analysis 
(Revised Content) 

Prereq.: — 
G (2) 
2-1-1 

Introduces financial feasibility analysis for real 
estate development and investment. Covers 
capital cost budget, pro forma, mortgage, tax 
shelter, valuation, and discounted cash flow 
analysis. Uses case problems to apply tech-
niques to development of financial spread-
sheet models. Integrates public sector and 
private sector financial issues. 
L. Sagalyn 

11.219 Library Research Methods 

Prereq.: — 
G (1) 
2-1-1 

Teaches planning students skills needed to 
access library information while in school, an 
later as practicing professionals. Problem-
oriented; leam by doing. Class time spent 
discussing and practicing appropriate metho-
dologies for researching specific topics of 
Interest. Examples of resources covered: peri 
odlcal indices, government documents, the t_P 
Census, computerized literature searching, 
and the union catalogue. 
R. Gregory 
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11220 Quantitative Reasoning and 
Statistical Methods for Planning 

Prereq.: Permission of Instructor 
G (1)  
4-2-6 

Develops logical, empirically based arguments 
using statistical techniques and analytic meth-
ods. Covers elementary statistics, probability, 
and other types of quantitative reasoning use-
ful for description; estimation, comparison, and 
explanation. Emphasizes the use and limita-
tions of analytical techniques in planning prac-
tice. Taught in conjunction with 11.200 and 
11.210. Restricted to first-year M.C.P. 
students. 
M. Schuster 

11.222 Decision Analysis for Planning 
(Revised Unit) 

Prereq 11.220 
G (2)  
2-1-2 

Analytical approaches to decision making and 
policy analysis when uncertainty is a central 
issue. Emphasizes decision trees, preference 
measurement, social choice problems, and 
determining an appropriate level of formal 
analysis. Includes analysis and critique of 
planning cases. 
J. Ferreira. Jr. 

11.223 Graphic Methods for Analysis 

Prereq.. — 
G (1)  
2-1-1 

Module covers four basic techniques of visual-
ization: drawing, photography, video, and vi-
sual design in print. Provides planning 
students with a condensed introduction to vi-
sual communication techniques and the issues 
surrounding their use. Class sessions devoted 
to presentations, lectures, and instruction. 
G A. Hack 

11.224 impact Assessment Techniques (A) 
(Revised Unit) 

Prereq.: 11.220 
G (2)  
3-0-6 

Methods for predicting and evaluating impact 
of development, stressing predictive tech-
niques for use by public officials without formal 
training in quantitative methods. Uses both 
computer-based modeling and non-quantita-
tive techniques as aids in evaluation of alter-
natives. Includes: traffic, fiscal, employment, 
and visual impacts. 
P. B. Herr 

11.226 Cost-Beneflt Analysis for Planning 

Prereq.. 11.220 
G (1) 
2-1-1 

Module introduces students to the techniques 
of project analysis and to the strengths and 
weaknesses of cost-benefit analysis. Exer-
cises provide practice in discounting, calculat-
ing rate of return, and calculating or applying 
shadow prices. Explores underlying rationales 
of various cost-benefit precepts and tools. 
Permission of instructor required. 
A. M. Strout 

11.227 introduction to Computers in Public 
Management 
(Revised Unit) 

Prereq 11 220 
G (1)  
2-1-2 

Meets concurrently with the first six week of 
11.521. Topics. database management, 
spreadsheet analyses, and decision support 
systems. See description under subject 
11.521. 
J. Ferreira, Jr.. R. C. Larson 

11.228 Survey Research Methods 
(Revised Content and Unit) 

Prereq '1 220 
G (2)  
3-3-6 

Covers survey and sampling design, instru-
ment conceptualization, data collection and 
analysis, indices and scales, data representa-
tion techniques; includes telephone surveys, 
organization and administration of field work, 
ethics. Case critique method focuses on policy 
and theory-testing surveys, community needs 
and popu'7tion estimation, attitudinal and polit-
ical .aolls. Counts as two modules toward 
tvt.C.7. requirement. Advanced students 
should also consider 11.234. 
Y. Camayd-Freixas 

Intermediate Methods Subjects 

11.230 Workshop In Institutional Analysis 

Prereq.. 11.200 
G (2) 
4-0-8 

Basic theories of institutional behavior, struc-
ture, and change for planners. Emphasizes in-
stitutions that directly affect the ability of 
planners to implement designs, policies, and 
development strategies. While students ex-
pected to demonstrate ability to work with fun-
damen'al conceptual frameworks in 
institutional theory, primary focus is on appli-
cation of institutional perspectives to practice-
related issues. 
M. Schuster, D. A. Schon 

11.232 Microeconomic Analysis ,or 
Planners (A) 

Prereq 11.210, 11.231 
G (2) 
4-0-8 

SystErnatic survey of microeconomic theory 
and mathematical methods used to develop 
that theory. For students of economic analysis 
skills — at an intermediate level. Teaches cal-
culus and other mathematical tools in parallel 
with microeconomic theory. Emphasizes ex-
amples and applications of the theory to plan-
ning problems. 
W. C Wheaton 

11.233 Qualitative Analysis in Public Policy 
and Planning 

Prereq.: Permission of Instructor 
G (2) 
2-4-6 

Uses of qualitative methods in exploring is-
sues of public policy and planning. Interview-
ing and group papers. Analyzes the 
connection between qualitative analysis and 
broader issues of political economy. Topics 
selected each year. Research can be used in 
developing M.C.P. or Ph D. thesis 
L. R. Peattie 

11.234 Laboratory in Data Analysis for 
Planners (A) 

Prereq.: 11.220 or 18.057 
G (2) 
3-6-3 

Hands-on experience analyzing social science 
data of interest to planners using statistical 
computer packages. The methodological focus 
is on hierarchical models: regression and 
analysis of variance for metric data; and logit, 
ordit, and loglinear models for categorical 
data. Requirements include five short data 
analyses and a term paper. 
A. Fleisher 

Environmental Planning 
and Design 

11.240 images of Cities 

Prereo : -- 
G (2) 
2-0-7 

Covers: popular attitudes toward the city, met-
aphors and values that guide urban protes-
sionals' thinIcrig and that shape their work, the 
intellectual and the city, radicals' views of the 
city, attitudes toward urban size and function, 
concepts of great and terrible cities, urban 
romanticism and anti-urbanism. Includes read-
ings from literature, history, philosophy, and 
selected films. Open to qualified seniors as 
well as graduate students. 
L. Rodwin 

11.252 Legal Issues In the Development 
Process 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Reviews land use law that provides the legal 
basis for regulation of the development pro-
cess. Includes: contracting law, alternative 
forms of property ownership, and secured 
interests. 
L. Bacow 

11.301J Introduction to Urban Design and 
Development 

(Same subject as 4.736J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

See description under subject 4.736J. 
D. Frenchman 



Urban Studies and Planning 91D 

  

    

11.311J Environmenti..1 Programming 
Workshop (A) 
(Revised Content) 

(Same subject as 4.745J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-9 

See description under subjoct 4.745J. 
S. C. Howell 

11.313J Urban Settlements In Developing 
Countries (A) 

(Same subject as 4.753J) 
Prereq.: Parmission of Instructor 
G (2) 
3-0-6 

Critically analyzes conflicting views on urban-
ization processes, squatters, and low-income 
housing policy. Alternative strategies with re-
spect to: infrastructure, design and construc-
tion, land markets, financing, employment 
generation, building standards and regulations. 
Draws case materials of industrialized hous-
ing, aided self-help sites and services, and 
squatter and speculative settlements from 
capitalist, socialist, and mixed economies. 
L. R. Peattie 

11.320 HIstory of Urban America 
(Revised Content) 

Prereq — 
G (2) 
3-0-6 

Le.Aures and readings on urban America from 
roughly 1820 to the present. Focuses on the 
city as an arena :n which social classes and 
ethnic groups struggle over distribution of 
wealth, pr,wer, and prestige. Includes: emer-
gence of iolitical machines; transformation of 
police, schools, and courts; regulation of land 
use; construction of roads, sewers, and rail 
transit; reforms in municipal finance; and 
changes in city-state and city-Federal 
relations. 
R. M. Fogelson 

11.325 Understanding the Development 
Process (A) 

Prereq. 11.200 
G (2) 
4-0-8 

Examines urban and suburban developments 
of varied size and complexity, emphasizing 
housing, using cases. Develops a conceptual 
framework which facilitates analyzing each de-
veiopment, and understanding the interrela-
tionships between the disciplines involved, the 
impact of policies chosen and their implemen-
tation over a period of time. 
F. S. Jones 

11.328J Community, Class and Race: A 
Social Perspective (A) 

(Same subject as 4.766J) 
Prereq.: — 
G (2) 
3-0-6 

See description under subject 4.766J. 
E. Robbins 

11.330J Theory of City Form (A) 

(Same subject as 4.747J) 
Prereq.: 4.736J or 11.301J 

(2) 
3-0-8 

See description under subject 4 747J 
J. Be'nag 

11 :31J international Cases in Urban 
Planning and Design (A) 

(Same subject as 4.763J) 
Prereq: Permission of Instructor 
G (2) 
3-0-6 

See description under subject 4.763J. 
J. de Monchaux 

11.332J Urban Design (A) 

(Same subject as 4.163J) 
Prereq.: Permission of Instructor 
G (2) 
Arr. 

See description under subject 4.163J 
D. Frenchman 

11.333 Urban Aesthetics 

Prereq — 
G (1)  
3-0-9 

Focuses on the form and meaning of the 
urban landscape, its role in communicating 
about its inhabitants, popular visions of the 
beautiful cities, programs which have tried to 
improve city appearance and their results. Le-
gal, economic, and cultural issues in improving 
the appearance of urban areas. 
G. A. Hack 

11.334 Environmental Ecology and Natural 
Resource Management 

Prereq — 
G (2)  
3-0-6 

Analyzes scientific and engineering informa-
tion for purposes of setting environmental 
standards and regulatory policy. Issues in-
clude differences among ecological, engineer-
ing, and economic models; measurement, 
assessment, and certainty; sufficient expertise; 
information access and overload; and extrapo-
lation from poor or biased data. Cases cover 
multiple-use, siting, pollution, and design 
problems. 
M. Klapp 

11.335J Cities of Tomorrow (A) 
(New) 

(Same subject as 4.748J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Research seminar on the future of urban de-
sign to focus on developing a realistic projec-
tion of the organization, function, and form of 
cities, based on an analysis of contemporary 
trends. Review of historical efforts in the tradi-
tion of predicting urban change. Analysis of 

contemporary urban design projects and pro-
posals. Supplemented by readings and speak-
ers in parallel fields likely to have Impact on 
urban form, including: information processing, 
communications, entertainment. 
D. Frenchman 

11.336J Site Analysis and Planning 

(Same subject as 4.726J) 
Prereq.. Permission of Instructor 
G (2) 
1-8-3 

Considers the physical relationship of develop-
ment to its site and context and includes 
methods of site evaluation, feasibility studies, 
site improvements, infrastructure require-
ments, and site planning techniques. 
G. A. Hack 

11.337J Implementation Strategies for 
Urban Design 
(New) 

(Same subject as 4.746J) 
Prereq.: Permission of Instructor 
0(1) 
Arr. 

Focuses on the means, methods, and tools lot 
achieving urban design objectives and com-
plementary projects. Reviews classic and con-
temporary problems faced by the profession 
and strategies utilized to resolve them, such 
as: new town development, downtown revitali-
zation, neighborhood preservation, and trans-
portation development. Includes: public 
finance and development, zoning and land-use 
control, development incentives, innovative 
public and private partnerships. 
D. Frenchman 

11.360 Community Growth and Land Use 
Planning 

Prereq.. — 
0(1) 
3-0-6 

Seminar and fieldwork on applying methods of 
planning, and control for growth and land use. 
Approaches to the design of intervention strat-
egies, chiefly at the municipal level, discussing 
growth and its local consequences, land use 
planning approaches, implementation tools in-
cluding zoning, subdivision controls, infrastruc. 
ture systems, and fiscal techniques. Projects 
arranged with students as small teams servinc 
municipal clients. 
P. B. Herr 

11.361 Environmental Policy and 
Regulation (A) 

Prereq 11.210 or 14 01 
G (2) 
3-0-9 

See description under subject 11.122. 
M Klapp 
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11.362 Land Use and Environmental Policy 
Implementation (A) 

Prereq.: 11.360 
G (2) 
3-0-6 

Analyzes national, state, and regional efforts 
to plan for the allocation and use of land re-
sources in the US. Discussions focus on 
strengths and weaknesses of traditional plan-
ning and regulatory mechanisms. Political ob-
stacles to plan implementation and strategies 
for citizen participation in land use policy mak-
ing .eceive special attention. Students prepare 
In-depth case studies of land use policy re-
forms and policy implementation strategies 
L. E. Susskind 

11.384 Environmental Dispute Resolution 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

Introduces methods and formal theories of ne-
gotiation, mediation, and compensation as 
techniques to resoivo environmental disputes. 
Examines ten current EPA casas involving 
rule making, permitting, and enforcement. In-
cludes disputes over power plant siting, en-
ergy conversion from oil to coal, and sewage 
treatment standards. Considers specific bar-
gaining tactics and their strategic implications. 
L. &wow 

11.385J Coastal Zone Management (A) 

(Same subject as 13.38J) 
Prereq.: Permission of Instructor 
G (2)  
3-3-6 

See description under subject 13.98J. 
J. T. Kildow 

11.367 The Politics of Development (A) 
(New) 

Prereq Permission of Instructor 
G (2) 
4-0-8 

Analysis of development in a political context. 
Includes: interest group politics, the politics of 
public approvals, impact of development on 
neighboring groups, public-private 
partner ships. 
L. Bacow, B. Frieden 

11.368 Community Energy Planning 
(New) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Introduces concepts and strategies of commu-
nity energy planning at scales ranging from 
buildings to metropolitan areas. Reviews fi-
nancing and policy incentives useful to public 
authorities. Case studies and approaches for 
conservation and energy supply, including dis-
trict heating, resource recovery, zoning for 
daylighting, and appropriate technologies. 
Analyzes experiences of successful city and 
neighborhood programs. Provides basic tech-
nologic literacy and skills for energy analysis. 
Focuses on the US and reviews experiences 
from abroad. 
P. B. Herr, M. Joroff 

11.370 Theories of Settlement Patterns 

Prereq.. -- 
G (2) 
3-0-6 

Examines locational theories and empirical 
evidence related to human settlement patterns 
and associated phenomena. Includes the spa-
tial location of regional growth, size distribution 
of cities, migration patterns, area location of 
economic and noneconomic activities and 
gravity modeling of spatial flows of goods and 
services. Requires an analytical term paper or 
empirical project. 
A. M. Strout 

11.380J Urban Transportation Planning (A) 

(Same subject as 1.252J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-6 

See description under subject 1.252J. 
R. A. Gakenhelmer 

11.384J Transportation and infrastructure 
In Developing Countries (A) 

(Same subject as 1.254J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Analysis and planning for transportation, water 
supply, sewerage, and other services in devel-
oping countries, especially urban areas. Major 
policy and planning issues in growth and reha-
bilitation of systems. Political and cultural fac-
tors in service decision making. Institutional 
arrangements, coordination with other sec-
tions, integration of planning and program-
ming. Overview of technical methods: demand 
analysis, technology tradeoffs, evaluation pro-
cedures, simple policy analysis techniques, 
management information systems. 
R. A. Gakenheimer 

Community and Economic 
Development 

11.410J Urban Economic Analysis 1(A) 

(Same subject as 1.283J, 14.573J) 
Prereq.: 14.04 or 14.03 
G (1)  
3-0-9 

Patterns and processes of growth and struc-
tural change within metropolitan areas. The 
land use market, spatial structure of the met-
ropolitan community, and the transportation 
system. Congestion, indivisibilities, and opti-
mal pricing and investment policies. Analyzes 
modal demand. Models of the metropolis and 
the transport system. Relationships between 
the housing market and the transport network. 
W. C. Wheaton 

11.411J Urban Economic Analysis 11(A) 

(Same subject as 14 5 4J) 
Prereq.: 11.410J 
G (2)  
3-0-9 

See description under subject 14.574J. 
J. Rothenberg 

11.413 Social Aspects of Development (A) 

Prereq.: Permission of Instructor 
G (1) 
2-0-7 

Seminar discusses the social and cultural as-
pects of economic development and planning 
in developing countries. Considers strategies 
with respect to urban growth, city planning, 
education, family policy in the context of Is-
sues of choice as to the ger eral path of 
development, Ir.-acing "social issues" with 
their technical economic, and institutional 
parameters. 
L. R. Peattie 

11.417J Planning In Socialist Countries (A) 

(Syne subject as 4.767J) 
Prereq.: Permission of Instructor 
• (1) 
3-0-6 

Introduces political economy of development 
strategies of the USSR, Eastern Europe, Yu-
goslavia, People s Republic of China, and 
Cuba. Examines significant debates leading to 
or emerging from experiences with three ap-
proaches to planning: administrative, Indica-
tive, and patcipative. Emphasizes links 
between physical, economic, and social plan-
ning, as well as between planning, design 
and building. Requires participation in study 
groups. 
R. Bon, K. R. Polenske 

11.420J Neighborhood Planning (A) 

(Same subject as 4.743J) 
Prereq.: 11.200, 11.210, 11.220; or 4.144 
G (2) 
3-0-6 

Techniques of neighborhood planning. Class 
organized around issues commonly faced by 
planners working at the neighborhood scale. 
Professional techniques: how to define infor-
mation needs; how to get and use the data; 
mapping; zoning; surveying physical condi-
tions, and resident attitudes and behavior; 
alternative methods of allocating resources 
among neighborhood units; approaches to 
citizen involvement. 
P. L. Clay 

11.431 Real Estate Finance and 
Investment (A) 

Prereq.. 11.218 
O (1) 
4-0-8 

Basic techniques for analyzing the financial 
feasibility of real estate investments. Includes: 
cash flow and appraisal analysis, capital bud-
geting, tax considerations, debt and equity fi-
nancing, and deal structuring. 
L. Sagalyn 

11.432 Urban Land Development (A) 

Prereq.. 11.431, 11.450 
G (2) 
2-0-7 

Management problems involved in developing 
many kinds of real estate, ranging from multi-
family housing, office buildings, hotels and 
motels, to shopping centers, industrial parks, 
residential subdivisions, recreational facilities, 
urban renewal projects, and new towns. Ap- 
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proaches real estate as a commodity deter-
mined by market and demographic forces and 
subject to unique financial requirements. Con-
siders optimal uso and price of land, market 
demand for kind of space developed, design 
and type of structure, the framework of zoning 
and building codes, minimum rent levels. 
P. David 

11.433 Market Analysis for Development 
Projects (A) 
(New) 

Prereq.: 14.01 
0 (2) 
4-0-8 

Focuses on developing an understanding of 
the factors that shape and influence markets 
for real property. Includes: demographic analy-
sis, patterns of regional growth, business 
cycles, modeling techniques for predicting de-
mand, and marketing of completed properties. 
W. C. Wheaton 

11.435 introduction to Economic 
Development Planning in the US (A) 

Prereq.: 11.210 or 14.64 or 14.671 or 14.74 
G (2) 
3-0-6 

Theoretical foundations of economic develop-
ment processes in capitalist economies. De-
pendent development and internal colonialism. 
History of economic development policy in the 
US since the New Deal. Interregional/interna-
tional conflicts over development policy. 
Critical assessment of plans for community 
economic development, city or state-level 
programs, national policies for "reindus-
trialization." 
B. Harrison 

11.436 Labor Markets and the Organization 
of Work (A) 

Prereq.: 11.210 or 14.01 
G (1)  
3-0-6 

Neoclassical and Marxian economic theories 
of labor market structure: human capital, 
screening and credentialism, queueing, dual! 
segmented markets, labor theory of value, an,' 
occupational stratification by race and gender. 
Issues ir , easurement and policy evaluation. 
Development since the 19th century of theo-
ries about the changing organization of work 
(the "labor process"). 
B. Harrison 

11.437 Financing Community Economic 
Development 

Prereq.: — 
G (2)  
3-0-9 

Examines role of capital in the economic de-
velopment process, capital access problems of 
small, minority, and community-based busi-
nesses, and government options for overcom-
ing these problems. Emphasizes role and 
operation of public-sector finance institutions. 
Presents and critiques case studies of inter-
ventions by development finance agencies. 
Student projects analyze either a specific in-
tervention or the operation of a particular 
agency. 
B. Daniels 

11.438 Job Creation and Economic 
Development 
(New) 

Prereq.: — 
G (2) 
3-0-6 

Explores the procesa by which jobs are cre-
ated, and traces through the implications for 
the labor force and for economic devolopment 
in general. Deals with job generation gener-
ally, location decisions, special forms of enter-
prise (minority, women, high tech), 
international comparisons, future predictions, 
and the implications for Federal, state, and lo-
cal governments. 
D. Birch 

11.441 issues and Strategies in Community 
Development 
(Revised Unit) 

Prereq.. — 
G (1) 
3-0-6 

Current issues In community development: 
tactics, experiences, alternative strategies. 
Primarily for those in the Community Fellows 
Program; others admitted by permission of 
instructor. 
M. H. King, Y. Camaycl-Freixas 

11.442 Seminar In Community Development 
(Revised Unit) 

Prereq.. 11.441 
G (2) 
3-0-6 

Continuation of 11,441. Discusses and ana-
lyzes case studies presented by Community 
Fellows. Emphasizes preparation of written re-
perls. Permission of instructor required. 
M. H. King, Y. Camay4-Freixas 

11.445 Community Development In Urban 
Neighborhoods 

Prereq Permission of Instructor 
G (2) 
3-0-6 

Politics of community-oriented economic de-
velopment, focusing on minority areas of large 
cities. The problems of increasing political and 
economic power of ghetto residents. 
M. H. King 

11.446 Social and Dernowaphic Aspects of 
Public Policy in Urban Ccmmunities (A) 

(11.514) 
Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Focuses on the social structure differentiation 
and metropolitan communities. Helps students 
understand issues of program design and 
public policy and community development that 
have a territorial ;.,asis. Gives special attention 
to impact of demograph: changes on the na-
ture of housing demand. While the class fo-
cuses on housing, much of the material is 
generic to public policy analysis in substantive 
areas in which social structure must be taken 
into account. 
P. L. Clay 

11.448 Systems and NetwotAs In 
Neighborhood Planning 
(Revised Unit) 

Prereq.: — 
G (2) 
2-2-5 

Introduces "systems thinking" and provides 
grounding on social system and network the-
ory. Covers methods of analysis and interven-
tion Rtrategies in neighborhoods, applied to 
organization& assessment anci planned 
change; building collaborative human service 
networks; community organizing; and develop-
ment planning. Serves as human services 
core course In the Community Development 
specialization. Same subject F's 11.012. 
Y. Camayd-Freixas 

11.450 Housing issues and Policy 

Prereq.: — 
G (1)  
2-07 

Introduces housing issues and public policy. 
Focuses on the interdisciplinary nature of the 
field — the social, physical, economic, and po-
litical components. Readings, lectures, and 
class discussions give students a working fa-
miliarity with the elements of the housing sys-
tem, a sense of current policy issues, and 
historic context frc7,,  which those policies have 
emerged. 
L. C. Keyes 

11.451 Housing Practicum (A) 

Prereq.: 11.450 
G (2)  
4-0-8 

Focuses on actual housing problems in con-
junction with a governmental or community 
client. Collaborative interaction with other stu-
dents and client provides an opportunity to de-
velop and apply professional planning skills. 
While topic changes from year to year, issues 
of housing management, public housing de-
sign, neighborhocd revitalization, and 
financing stratagies ai e likely to be 
emphasized. 
P. L. Clay 

11.452 Housing Analysis and Public 
Policy (A) 

(11.562) 
P7ereq.: 11.210, 11.450 
G (2) 
2-0-7 

Economic and institutional factors affecting 
housing with applications to policy analysis. 
Reviews housing concepts, market dynamics, 
impacts of racial discrimination on market be-
havior. Examines different modes of housing 
.)licy: tenure choice, market segmentation, 

and distributional analysis. Evaluates several 
modes of intervention — tax expenditures, 
regulation, credit aid:: — using examples of 
Federal, state, and local government housing 
policy. 
L. Sagalyn 
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11.481 Planning and Winn and Regional 
Growth in Developing Countries (A) 

Prereq.: 11.210 
G (1)  
Arr. 

Examines ideas of planning in relation to ur-
ban growth issues and policy options. Coves 
problems of diagnosis and implementation of 
then policy options mainly in Third World 
countries; and technical and political, national 
and sub-national, sectoral and intersectoral, 
and rural and urban aspects of these prob-
lems. Requires extended readings and paper. 
L. Rodwin 

11.462 Housing Problems, Goals, and 
Policies in Developing Countries 

Prereq.: — 
G (2)  
2-0-7 

Focuses on how the definition of housing 
problems and goals affect design and man-
agement of national policies and handling of 
issues related to land taxation, financing, 
building processes, self-help, tenure, and ex-
isting etock of housing. Concerned with price 
and subsi4 policy and linkages between 
housing and national development strategies. 
Examined from several standpoints, including 
the paradigms of the mixed economy and of 
Marxism. 
L. Rodwin 

11.468 The implementation of Metropolitan 
Planning In Developing Countries 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Emphasizes techniques far management and 
guidance of housing programs and land occu-
pancy and their effects on development and 
equity in developing countries. Roles of urban 
planning in developing countries. Analyzes 
cases of planning and decision making, the 
study of "terms of relevance" for planning ser-
vices, and the programming of urban infra-
structure. Conducted jointly with Harvard 
School of Design. 
H. A. Gakenneimer 

11.481 Regional Economic Accounts, 
Theories, and Techniques (A) 

Prereq.: 14.03, 14.04 
G (2) 
3-0-9 

Surveys the basic accounting frameworks, 
theories, and techniques used in regional and 
multiregional economic analyses. Emphasizes 
the aspects of each relevant to their use in 
program impact and distribution studies. Uses 
problem sets to illustrate the different ac-
counts, theories, and techniques, 
K. R. Polenske 

11.482 Research Seminar on Public 
Infrastructure (A) 
(Revised Unit) 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

Seminar covers development and application 
of analytical and accounting techniques for the 
planning and evaliiation of public infrastruc-
ture. Foie broad analytical areas are reviewed: 
capital budgeting, fiscal capacity, aseessment 
of current facilities and future needs, evalua-
tion and planning of infrastructure. Each area 
is discussed in the domestic and the interns-
tionai context. 
K. R. Polenske 

11.483 Theories of Political Economy and 
Planning for Developing Countries (A) 
(Revised Content and Unit) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Seminar covers major analytical frameworks of 
theories of political economy for developing 
countries, from both the neoclas,  ;al and 
Marxiaii perspectives. Key Intl ,re reviewed 
includes theories of growth, dualism, and psy-
chological/cultural models, theories of imperi-
alism, underdevelopment, dependency, end 
unequal exchange; growth pole, New Interna-
tional Economic 01 ler, self-reliance, and basic 
needs development strategies. 
K. R. Polenske 

11.484 Social Cost-Benefit Analysis of 
Projects and Programs 

Prereq — 
G (1)  
3-3-6 

Practical introduction to theory and practice of 
project analysls and evaluation. Develops 
quantitative skills through case study or prac-
tice. Problem-solving emphasis on cost and 
benefit valuation (both economic and non-
economic) and on considerations of time, 
space, scale, externalities, multiple-ohjectives, 
risk and uncertainty, and indirect benefits and 
costs. Examines usual institutional setting and 
practical influences of analytical procedures or 
project design and selection. 
A. M. Strout 

11.485 Rural Development: Agriculture and 
Industry in the Regional Context 

Prereq.: — 
G (2)  
2-0-7 

Role of nonmetropolitan, largely rural areas in 
regional development and problems of ensur-
ing that rural development leads to equitable 
improvements in rural welfare. Emphasizes 
agricultural growth and transformation and the 
prospects for rural industrialization, largely in 
the developing countries. Social and political 
as well as economic aspects or rui al develop-
ment. Considerable student participation. es-
pecially in working with case study materials 
from Africa, Latin America, Asia and, occa-
sionally, from the US or Europe. Consult A. M. 
Strout. 

11.487 Practicum In Area Planning for 
Developing Countries (A) 

Prereq 11.461, 11.413, 11.481 
G (1) 
4-4-8 

Focuses on actual area planning nroblems in 
conjunction with an international planning and 
development agency or a client group in one 
of the developing countries. Collaborative in-
teraction with other students and clients pro-
vides an opportunity to develop and apply 
professional Owning skills. Topics change 
yearly but may include issues of developmunt, 
regional growth strategies, urban-rure.! rc  
tionships. Permission of instructor required. 
Consult A. M. Strout. 

Public Policy 

11.500 introduction to Public Policy and 
Management 
(Revised Unit) 

Prereq. — 
0(1) 
3-1-8 

Introduces the theory and practice of public 
policy formulation and implementation. Em-
phesizes applications and limitations of public 
policy analysis. Examines theories of public 
policy implementation for their implications for 
effective management in the public sector. 
Same subject as 11.002. 
J. Ferreira, Jr. 

11.503J Implementation (A) 

(Same subject as TPP 42J) 
Prereq.: 11.200, 11.230 or TPP 11J, TPP 12J 
G (2) Next offered 1985-86 
2-0-7 

Explores problems of implementation by com-
paring case studies and contemporary theo-
ries. Examines four theories of why programs 
fail: ineffective management control; inherent 
resistance to change in bureaucracies; poor 
negotiation with interest groups; inadequate 
interpersonal relations among implementors. 
Emphasizes building useful guidelines for re-
form; students consider strategies in light of 
their professional practice. Same subject as 
11.004. 
K. F?. Polenske 

11.506 Theory of Action Seminar (A) 

Prereq.: 11.230 
G (2) 
3-3-3 

Students examine own theories of interven-
tion. Discusses theories of action drawn from 
the work of Argyris and Schon, Vickars, Bate-
son, Simon, and others. Students prepare 
cases of own actual past or proposed future 
interventions and then examine them in terms 
of the frameworks suggested above. Sessions 
on the analysis and criticism of student sce-
narios, and practice in discovering, inventing, 
and producing alternative interventions. Per-
mission of the instructor required. 
D. A. Schon 
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11.507 Seminar on the Uses of Knowledge 
for Public Action 
(New) 

Prereq.: — 
G (1)  
4-0-8 

Examination of the kinds of knowledge and in-
formation which public administrators need to 
know in order to act more efficiently in prac-
tice. Development of a set of principles de-
rived from cases and practical experience. 
M. Rein 

11.510 Seminar on Sociological Aupects 
of Policy Research 

Prereq.: — 
G (2) Next offered 1985-86 
3-0-6 

Seminar deals with a topic at the intersection 
of sociological knowledge and public policy. 
Details announced shortly before the begin-
ning of each term. 
M. Rein 

11.515 Urban Public Finance and 
Intergovernmental Relations (A) 
(Revised Content) 

Prereq.: 11.210, 11.200 
G (2) 
4-0-8 

Recent developments in the economic theo-
ries of taxation, public expenditure, and fiscal 
competition and applies them to a set of prac-
tical issues facing urban managers. Demon-
strates how the operation of one city is 
influenced by its fiscal environs. 
W. C. Wheaton 

11.516 Public Expenditure and Program 
Budgeting 
(New) 

Prereq.: 11.515 
G (2) Next offered 1985-86 
4-0-8 

A detailed study of the planning and execution 
of program budgets at the city level. Consider-
able emphasis on a range of organizational is-
sues such as: interdepartmental competition, 
legislative-executive interaction, hierarchy and 
control systems. Emphasizes the practical ap-
plication of these issues to city operations. 
W. C. Wheaton 

11.520 Policy Analysis of Social Service 
Systems (A) 

(11.521) 
Prereq.: 11.210, 11.220 
G (2) 
3-0-6 

Emphasizes models and measures used to 
design and evaluate social service programs. 
Particular attention to housing, health, and so-
cial Insurance contexts and to the treatment of 
risk and equity issues using, for example, 
Lorenz CUrV3S, Gini coefficients, and utility 
functions. 
J. Ferreira, Jr. 

11.521 Computer-Based Analysis for Public 
Management 1(A) 
(Revised Content and Unit) 

(11.527) 
Prereq.: 11.220 
G (1)  
3-2-7 

11.522 Computer-Based Analysis for Public 
Management 11(A) 
(New) 

Prereq.: 11.521 
G (2) Next offered 1985-86 
3-2-7 

Data-based, computer-implemented models 
for improving public management, Includes: 
database management, declsion support sys-
tems, scheduling, operations management, re-
source allocation, and spreadsheet analyses. 
Hands-on computer workshops to run models 
and analyze case studies. Required for urban 
management specialization. 
J. Ferreira, Jr., R. C. Larson 

11.523 Evaluation of Public Programs (A) 

Prereq.: 11.521 
G (2) Next offered 1985-86 
2-0-7 

Evaluations characterized and compared as to 
methodology, scale and scope, sponsorship, 
audience, and feasibility. Considers experi-
mental design and related statistical issues. 
Analyzes political, social, economic, and insti-
tutional contexts of evaluation. Examines sev-
eral evaluations drawn from health, housing, 
and criminal justice as case studies. 
R. C. Larson 

11.526,1 Logistical and Transportation 
Planning Methods (A) 

(Same subject as 1.203J, 6.281J, 13.665J, 
15.078J, 16.76J, TPP 43J) 
Prereq.: 6.431, 15.075 
G (1) 
3-0-9 

See description under subject 1.203J. 
A. I. Barnett, R. C. Larson, A. R. Odoni, 
H. N. Psaraftis 

11.540 Practicum on Public Management 
and Policy I 
(Now) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
Arr. 

11.541 Practicum on Public Management 
and Policy 11 
(New) 

Prereq.: 11.540 
(2) Next offered 1985-88 

Arr. 

Workshop dealing with public management is-
sues in a specific public organization. 
M. Rein, R. C. Larson 

11.550 Conflict, Dispute Resolution, end 
Negotiation in the Public Sector 

Prereq.: 11.200, 11.230 
G (1)  
3-0-6 

Investigates social conflict and organizations 
that process disputes in public sector. While 
theoretical aspects of conflict are considered, 
focuses on the operation, organization, and 
roles of dispute-processing agencies. Bases 
comparisons among agencies on their pro-
cesses and consequences for participants and 
societies. Explores strategies for more effec-
tive design and use of dispute-processing 
agencies. 
L. E. Susskind 

11.551 Comparative issues In Planning 

Prereq. — 
G (2)  
2-1-1 

An intensive examination of how planning is-
sues are dealt with in Europe and the US. 
Topic varies from year to year. 
L. E. Susskind, P. Laconte 

Doctoral Seminars 

11.800 Doctoral Seminar 1(A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

11.801 Doctoral Seminar 11(A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Analysis and practice in research competence 
fundamental to Urban Studies and Planning. 
Required of all first-year Ph.D. candidates. 
L. E. Susskind 

11.803 The Theory and Practice of Planning 

Prereq.: 11.200 
G (1) Next offered 1985-86 
3-0-9 

Advanced seminar for masters and doctoral 
students. Historical and comparative analyses 
of the best known plans, planners, and plan-
ning theories in the US and Europe. Reviews 
and critiques prevailing approaches to prac-
tice. Analyzes planning successes and failures 
at local, metropolitan, and regional levels. Em-
phasizes the persistent gap between theory 
and practice. Departmental students only. En-
rollment limited to 15. Permission of instructor 
required. 
L. E. Susskind 
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11.850 Social Research Methods 

Prereq.: -- 
G(2) 
3-0-9 

Introduces methods and process of social re-
search. Explores various methods — surveys, 
case studies, comparative research, social 
area analysis. Emphasizes development of re-
search designs, selection of appropriate meth-
ods, and use of primary and secondary data. 
For Ph.D. students or permission of instructor 
required. 
P. L. Clay, J. Ferreira, Jr. 

11.900 Doctoral Proseminars (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Designed primarily for advanced doctoral can-
didates. A selection of Proseminars is offered 
each year for groups of students affiliated wit 
the various research clusters in the 
Department. 
G. A. Hack 

Tutorials, Research, and 
Fieldwork Subjects 

11.901 Research Seminar: Topics in Urban 
Studies and Planning (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

11.902 Research Seminar: Topics In Urban 
Studies and Planning (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-6 

Special research issues in urban planning se-
lected each term for special study. Open to 
graduate students with permission of 
instructor. 
G. A. Hack 

11.911 Reading Seminar In Urban Studies 
and Planning (A) 

Prereq.: Permission of Instructor 
G (1)  
Arr. 

11.912 Reading Seminar in Urban Studies 
and Planning (A) 

Prereq.: Permission of Instructor 
G (2)  
Arr. 

11.932 Preparation for Thesis (A) 

Prereq.: — 
G (1, 2) 
Arr. 

Selects thesis subject, defines method of ap-
proach, and prepares preliminary thesis out-
line. Independent study, supplemented by 
frequent individual conference with staff mem-
bers. Restricted to doctoral candidates. 
G. A. Hack 

11.941-11.948 Special Studies in Urban 
Studies and Planning (A) 

Prereq — 
G (1, 2) 
Arr. 

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 plan-
ning not covered in regular subjects of 
instruction. 
G. A. Hack 

11.962 Urban Fieldwork and internships (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Practical application of planning techniques to 
towns, cities, and regions, including problems 
of replanning, redevelopment, and renewal of 
existing communities. Includes internships in 
municipal and state agencies and departments 
under staff supervision. 
G. A. Hack 

11.981 Graduate Tutorial 

Prereq.. — 
G (1)  
Arr. 

11.982 Graduate Tutorial 

Prereq.: — 
G (2)  
Arr. 

Planned programs of individual instruction. 
Students and faculty members must make ar-
rangements prior to the beginning of the term. 
G. A. Hack 

Reading and discussion of special topics in 
urban studies and planning. 
G. A. Hack 
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12 Earth, Atmospheric, 
and Planetary 
Sciences 

Undergraduate Subjects 

 

12.UR Undergraduate Research 

Prereq. — 
U (1,2) 
Arr.  

Undergraduate research opportunities in 
Earth, Atmospheric, and Planetary Sciences. 
Consult J. Walsh. 

12.ThU Undergraduate Thesis 
(New) 

Prereq.; --- 
U (1,2) 
Arr .  

Program of undergraduate research leading to 
the writing of a thesis, to be arranged by the 
student and an appropriate MIT faculty mem-
ber. Consult J. B. Southard. 

12.01 Geological orocesses, Features, and 
History 

Prereq. — 
U (1) SD 
3-4-5 

Introductory course in geology. Major rock-
forming minerals, rock-forming processes, and 
rock types. Geologic structures and relation-
ships observable in the field. Geologic time 
scale, dating of rocks by fossil and radiometric 
methods. Movement of sediment and develop-
ment of landforms by moving water, wind, and 
ice. Crustal processes and evolution in terms 
of global plate tectonics; surveys geologic his-
tory of the continents. Laboratory work on 
minerals and geologic mapping techniques. 
Two non-required weekend days of field trips. 
J. B. Southard 

12.011 Sedimentary Processes: Rivers 

Prereq.: 12.01 
U (1) Next offered 1985-86 
1-0-3 

Nature of streaniflow; modes of fluvial sedi-
ment transport; development of meandering 
and braided channel patterns; sedimentary 
structures and sedimentary sequences devel-
oped in fluvial deposits; recognition and inter-
pretation of ancient fluvial sequences. 
J. B. Southard 

12.012 Sedimentary Processes: Glaciers 

Prereq.: 12.01 
U (2) Next offered 1985-86 
1-0-3 

Development and flow of valley glaciers and 
continental ice sheets; erosion and transporta-
tion of sedimentary material by glaciers; 
modes and forms of accumulation of glacial 
deposits; Pleistocene glacial history of North 
America; record of glaciations through 
geologic time. 
J. B. Southard 

12.013 Sedimentary Processes: The Wind 

Prereq.: 12.01 
U (1) Not to be offered 1985-86 
1-0-3 

Dynamics of wind erosion and transportation; 
form, migration, and stratification of sand 
dunes; loess; wind-borne sediment supplied to 
the oceans; recognition of eolian deposits in 
the geological record. 
J. B. Southard 

12.014 Sedimentary Processes: Coastlines 

Prereq.: 12.01 
U (2) Not to be offered 19e5-86 
1-0-3 

Waves and currents in the shallow ocean; 
movement of sand on beaches; form and 
straJfication of beach deposits; estuaries and 
estuarine sedimentation; sediment distribution 
and transportation on modern continental 
shelves; nearshore sediments in the geologi-
cal recoid. 
J. B. Southard 

12.016 Sediments and Sedimentary Rocks 
(Revised Unit) 

Prereq.: 12.01 
U (2) 
2-2-5 

Texture of clastic sediments. Sedimentary 
minerals. Petrology and classification of sand-
stones, shales, conglomerates. Modern car-
bonate depositional environments and 
sediments; petrology of ancient carbonates. 
Briefly treats other sedimentary rocks: chert, 
ironstone, evaporltes, coal. Primary sedimen-
tary structures. Lithification and diagenesis. 
Principles and techniques of interpreting mod-
ern depositional environments. Laboratory 
work on petrology and classification of major 
rock types using hand specimens and thin 
sections. One weekend field trip. 
J. B. Southard 

12.02 Chemistry and Physics of Minerals 
and Rocks 

Prereq.. — 
U (2) SD 
3-4-5 

Introduces geochemistry, mineralogy, and pe-
trology. Properties of common rock-forming 
minerals: their crystal chemistry, structures, 
and stabilities. Evolution of igneous, sedimen-
tary, and metamorphic rocks and of associ-
ated ore deposits. Laboratory work focuses on 
identification and paragenesis of the most sig-
nificant minerals and rock types. Two field 
trips during laboratory classes. 
R. G. Burns 

12.03 Structural Geology 

Prereq.; 12.01 
U (1) 
3-5-6 

Introduces mechanics of rock deformations. 
Discusses and interprets faults, folds, struc-
tural features of igneous and metamorphic 
rocks, and superposed deformations. Intro-
duces regional structural geology and tecton-
ics. Laboratory includes techniques of 
structural analysis, recognition and interpreta-
tion of structures on geologic maps, and con-
struction of interpretive cross sections. 
B. C. Burchliel 

12.043J introduction to Mining and Mineral 
Technology 

(Same subject as 1 384J, 2.742J, 3.095J) 
Prereq.: — 
U (1) 
3-0-6 

See description under subject 3.095J. 
J. F. Elliott, R. G. Burns, 
H. H. Einstein, C. R. Peterson 

12.051 Field Geology I 

Prereq.: 12.02, 12.03 
U (1) 
2-2-2 

Introduces techniques of geological field study. 
Several weekend field exercises provide prac-
tical experience in preparation for 12.052. Pre-
sents in addition some introductory material on 
the regional geology of the locale of 12.052. 
B. C. Burch fiat 
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12.052 Field Geology II 

Prereq.: 12.051, 12.03 
U (J, 2) 
Arr. 

During January, practices methods of modern 
geological field study during an intensive four-
week excursion. Exercises include geological 
mapping on topographic and photographic 
base maps, correlating geochemical and geo-
physical field measurements with geology, ex-
amining and sampling a wide variety of 
geological features. Following term includes: 
1) preparation of reports based on field stud-
ies conducted di :1g January, and 2) labora-
tory analysis of samples, interpretation of 
geological, geophysical, and geochemical 
data. 
B. C. Burch fiel 

12.061 Petrology I 

Prereq.: 12.02 
U (1)  
3-6-3 

 

 

Principles of optical mineralogy emphasizing 
use of petrographic microscope for identifica-
tion of minerals in rock thin sections and min-
eral grain mounts. Introduces thermodynamics 
of heterogeneous phase equilibria and its ap-
plication to experimental and natural rock sys-
tems. introduces experimental silicate 
systems. Surveys igneous rocks, emphasizing 
distribution, composition, mineral associations, 
origin and relationship to tectonic environment. 
T. L. Grove, F. S. Spear 

12.062 Petrology II 

Prereq.: 12.061 
U (2)  
3-6-3 

Continuation of 12.061. Introduces mineral fa-
cies concept and graphical representation of 
metamorphic mineral associations. Petro-
graphic examination of metamorphic rocks in 
thin section. Interpreting metamorphic rock 
paragenesis through application of experimen-
tal petrology to natural rock systems. Relation-
ship of metamorphic rock associations to plate 
tectonic environment. One day field trip. 
F. S. Spear, T. L. Grove 

12.066 Analysis of Geological Materials 

Prereq.: 12.02 
U (2) LAB 
2-6-4 

Determines the chemical composition of geo-
logic materials. Analytical techniques include 
X-ray fluorescence, neutron activation, atomic 
absorption, mass spectrometry, electron mi-
croprobe, experimental petrology, Mossbauer, 
and other absorption spectral methods. Labo-
ratory projects utilize these techniques to 
solve specific geologic problems. Limited to 
12. 
F. A. Frey, R. G. Burns, S. R. Hart, 
T. L. Grove 

12.07 Chemistry and Physics of the Earth 

Prereq.: 8.02, 18.03 
U (1) 
3-0-9 

An integrated, problem-oriented introduction to 
the chemistry and physics of the solid Earth. 
Focuses on a series of major interdisciplinary 
problems in the areas of the internal constitu-
tion, dynamics and evolution of the Earth; the 
geochemical and geophysical techniques ap-
propriate for attacking each of these problems 
treated in this context. Topics include magma 
genesis and geophysical structure of mid-
ocean ridges and island arcs; structure, com-
position and dynamics of the mantle; and the 
evolution of the Earth's crust and mantle. 
S. R. Hart, S. C. Solomon 

12.091-12.094 Special Problems 

Prereq.: — 
U 11,2) 
Arr. 

Reading, laboratory, or fieldwork in Earth, At-
mospheric, and Planetary Sciences Requires 
written report. 
Staff 

12.095 Teaching Earth and Planetary 
Sciences 

Prereq.: Permission of Instructor 
U (1, 2) 
Arr. 

For undergraduate students with appropriate 
course experience to assist in laboratory and 
classroom teaching, or in the composition and 
grading of outside assignments, under faculty 
supervision. Available positions listed in de-
partment headquarters well before the start of 
each semester. Students selected by inter-
view. Pass/fail subject. 
Staff 

12.101 Physics of the Earth 

Prereq.: 8.03, 18.03 
U (1) 
3-0-9 

Surveys the earth's interior, thermal regime, 
composition, structure, elastic and inelastic 
properties, equation of state as revealed by 
physical measurements on the surface and on 
laboratory samples. Reviews results of heat 
flow, seismology, earth gravity and magne-
tism, high-pressure geophysics and regional 
geophysics. 
G. Simmons 

12.105 introduction to Field Geophysics 
(Revised Unit) 

Prereq 18.03 
U (1) Not to be offered 1985-86 
3-3-3 

Introduces geophysical field techniques and 
instrumonts. Describes seismic, gravity, mag-
netic and electrical methods and instruments. 
Some local field trips on weekends to test 
these techniques. For students with no experi-
ence in field geophysics. 
P. Molnar, T. R. Madden 

12.106 Geophysics Field Study 

Prereq.. 12.105 
U (J, 2) Not to be offered 1985-86 
Arr. 

Applies geophysical field techniques and data 
interpretation to studying crustal structure and 
geological problems. Intensive four-week field 
measurements in snow-free area during Janu-
ary, and interpretation of data during spring 
term Fieldwork includes seismic, gravity, 
magnetic and electrical measurements, and 
geologic studies. Data interpretation includes 
data reduction and computer modeling to de-
termine structure and properties of the field 
area. 
P. Molnar, T. R. Madden 

12.107 Introduction to Geophysics 

(12.581) 
Prereq.: 8.02, 18.03 
U (1)  
3-0-9 

Survey course in geophysics aimed at earth 
science undergraduates or students from other 
departments interested in the applications of 
math and physics in studying the interior of 
the earth. Includes: gravity (shape of the 
earth, isostasy, mass anomalies, earth tides), 
seismology (body waves, surface waves, 
earthquake sources, normal modes), geo-
magnetism (main field, secular variation, mag-
netic induction, rock magnetism), heat budget 
(radioactivity, heat flow, temperature struc-
ture), and geodynamics. 
M. McNutt 

12.113 Astronomy: Stars and Galaxies 
(Revised Unit) 

Prereq.: — 
U (2) SD 
3-0-6 

An introduction to stellar and galactic astron-
omy, emphasizing the underlying physical 
principles. Includes: astronomical instruments; 
radiation laws and stellar spectra; physical 
properties of stars; stellar structure and evolu-
tion; supernovae, pulsars, neutron stars, and 
black holes; the interstellar medium; star clus-
ters and galactic structure; galaxies and qua-
sars; cosmology. Trips to Wallace 
Observatory. 
L. M. French 

12.114 Astronomy: Solar System 
(Revised Content and Unit) 

Prereq.. — 
U (1) SD 
3-0-6 

Introduction to the study of the solar system. 
Emphasis directed toward basic principles 
rather than mathematical or physical details. 
Includes: simple celestial mechanics, terminol-
ogy of distances and magnitudes, optical 
properties of planets and satellites, planetary 
geology, interiors of the terrestrial and giant 
planets, magnetic fields, planetary atmo-
spheres, comets and asteroids, solar physics 
and the formation of the solar system. Trips to 
Wallace Astrophysical Observatory. 
D. C. Jewitt, S. C. Solomon 
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12.115J Dynamical Astronomy 

(Same subject as 8.293J) 
Prereq.: 18.03 
U (2) SD 
3-0-9 

See description under subject 8.293J. 
C. C. Counselman 

12.117J Observational Techniques 
of Optical Astronomy 

(Same subject as 8.287J) 
Prereq.: One subject in Astronomy or 
Astrophysics 
U (1) LAB 
3-4-5 

See description under subject 8.287J. 
J. L. Elliot, L. M. French 

12.118 Project in Optical Astronomy 

Prereq.: 12.117J 
U (J, 2) Next offeree 1985-88 
Arr. 

Students select an observing project to be 
carried out at one of MIT's observatories or 
another facility, depending on telescope and 
instrument scheduling constraints. Regular 
seminar meetings discuss the observations, 
data analysis, and interpretation of the results. 
Requires a written report on the project. Per-
mission of instructor. 
L. M. French, J. L. Elliot 

12.131J Planetary Science I 
(Revised Content) 

(Same subject as 8.291J) 
Prereq.: 8.03, 18.03 
U (1) SD 
3-0-9 

Study of the solar system with emphasis on 
the physical interpretation of its properties. 
Comprehensive overview of the solar system; 
accietion of the planets; solar system dynam-
ics with applications to planetary orbits and 
rings; physics of comets, asteroids, and the in-
terplanetary medium. 
C. C. Counselman, D. C. Jewitt, J. L. Elliot 

12.132J Planetary Science II 
(New) 

(Same subject as 8.292J) 
Prereq.: 12.131J or 8.291J 
U (2) SD 
3-0-9 

Study of the solar system with emphasis on 
the physical interpretation of its properties. Im-
pact, volcanic, and other surface processes on 
planets and satellites; thermodynamics, con-
vection and magnetic fields in planetary inte-
riors; dynamical, radiative, and chemical 
properties of planetary atmospheres. 
D. C. Jewitt, G. H. Pettengill 

12.20 Environmental Chemistry of the 
Ocean-Atmosphere System 

Prereq.: 5.03, 8.03 
U (1) Next offered 1985-88 
3-0-9 

The earth's air and water. Factors controlling 
both the steady-state composition of the 
ocean and atmosphere and its response time 
to perturbations. Global and regional balances 
of water, C, 02, H, S, and N2. Cycle of aero-
sols and the role of precipitation as a removal 
process. Effect of weathering on river compo-
sition. Use of isotopes as tracers. Effect of an-
thropogenic activity on natural cycles. Acid 
rain, rivers and lakes. The carbon dioxide 
problem. 
J. M. ,dmond, R. E. Newell 

12.21 Physics of the Ocean 

Prereq.: 8.03, 18.03 
U (2) SD 
3-0-9 

Introductory survey of oceanic circulation and 
dynamics. Descriptive aspects of water mass 
movement, currents, and physical properties 
of the ocean. Dynamic models of currents and 
waves based on fundamental physical 
principles. 
G. R. Flier, 

12.221-12.229 Project Studies in 
Oceanography 

Prereq.: — 
U (1, 2) 
Arr. 

Extended participation in work of a research 
group, including independent study of the liter-
ature, direct involvement in group's research 
(commensurate with student's skills and prep-
aration), or project work under an individual 
faculty member extending over more than one 
term. Admission by arrangement with individ-
ual MIT and Woods Hole faculty members. 
Staff 

12.23 Environmental Chemistry: 
Human Impact 
(New) 

Prereq.: 5.60 or 10.13 
U (1) 
3-0-9 

An examination of these current problems in 
environmental chemistry: 1) acid rain, 
2) chlorofluorocarbons and ozone, and 
3) carbon dioxide and climate, introducing the 
basic relevant principles and concepts in bio-
geochemistry, marine chemistry and physics, 
and atmospheric chemistry and physics. An 
introduction to environmental chemistry for 
students in basic sciences and engineering. 
One or two field trips with instrumental analy-
sis of environmental parameters are planned. 
R. G. Prinn, E. A. Boyle 

12.24 Topics in the Physics of 
Atmospheres and Oceans 
(New) 

Prereq.: 8.03, 18.03 
U (1) 
3-0-9 

Representative problems in meteorology and 
physical oceanography selected to illustrate 
the scientific methods and principles used in 
these fields. Includes: the evolving view of ex-
tratropical cyclones, the general circulation of 
the oceans, tides, predictability, El Nino and 
the Southern Oscillation, and the impact of 
changes in solar constant on climate. Primaril) 
for juniors and seniors. 
P. H. Stone, Staff 
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Graduate Subjects 

12.ThG Graduate Thesis (A) 

Prereq — 
G (1,2,S) 
Art .  

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 T. R. Madden. 

12W.ThG Graduate Thesis (A) 
(New) 

Prereq — 
G (1,2, S) 
Arr. 

Program of graduate research leading to the 
writing of an S.M., Ph.D., or Sc.D. Thesis, 
be arranged by the student and an appropriate 
MIT/WHOI faculty member. For students reg-
istered in MIT,WHOI Joint Program in Ocean-
ography. Consult E. A. Boyle. 

Geology and Geochemistry 

12.301, 12.302 Seminar in Geology and 
Geochemistry (A) 

Prereq. 12.02 
G (1)  
2-0-4 

Fall seminar on topics of current interest in 
geology and geochemistry. Required back-
ground preparation for students taking pre-
doctoral general examinations in these 
subjects. 
S. R. Hart, Staff 

12.311 Seminar in Regional Tectonics (A) 

Prereq — 
G (1, 2) 
3-0-6 

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. Per-
mission of instructor required. 
B. C. Burchfiel, P. Molnar 

12.32 Mechanics of Sedimentary 
Icesses (A) 

.eq 1.05 
G (2) Next offered 1985-86 
3-0-9 

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; 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. 
J. B. Southard 

12.33 Petroleum Geology 

Prereq.: Permission of Instructor 
G (1,2) 
3-0-6 

Origin, migration, and accumulation of petro-
leum. Geology of major oil producing regions 
of the world. Geological and geophysical ex-
ploration techniques. Other topics of current 
interest. Taught by Crosby Visiting Professors. 
Consult Department headquarters. 

12.34 Mineral Deposits 

Prereq.: Permission of Instructor 
G (1, 2) 
3-0-6 

Geological occurrence of the principal types of 
mineral deposits. Description of important ex-
amples in each category, together with exami-
nation of the ores. Modern hypotheses of 
origin of deposits and of metallogenic prov-
inces. Discussion of relationships with plate 
margins. Taught by Crosby Visiting Profes-
sors. Consult Department headquarters. 

12.355 Seminar in Rock Mechanics (A) 

Prereq.: — 
G (1,2) 
2-0-4 

Discussion of current research or advanced 
topics in continental tectonics, rock mechan-
ics, or experimental structural geology. 
W. F. Brace, J. B. Evans 

12.37 Stresses In the Crust (A) 

Prereq.: 12.03 
G (1) 
3-0-6 

Reviews observed failure conditions for frac-
ture and friction of rocks at crustal pressure 
and temperatures. Measurement of in situ 
stress in drill holes and surface outcrops. Use 
of active faulting, orientation of plutons, and 
fault plane solutions to infer stress directions. 
For regions where many measurements are 
available, comparison with stresses deduced 
from plate motions and olate geometry. Re-
view of paleostress techniques. 
W. F. Brace 

12.385-12.399 Special Problems In 
Geology-Geochemistry (A) 

Prereq.: 
G (1,2) 
Arr. 

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or 
special fieldwork in geology, petrology, miner-
alogy or geochemistry. F. S. Spear (12.385); 
K. V. Hodges (12.386); T. L. Grove (12.387); 
R. G. Burns (12.388); J. M. Edmond (12.389): 
F. A. Frey (12.390); S. R. Hart (12.393); 
Staff (12.394); B. C. Burchfiel (12.395); J. B. 
Southard (12.396): E. A. Boyle (12.397); Staff 
(12.398, 12.399). 

12.401 Meteorites: From Stones to Stars 

Prereq.. 12.02 
U (2) 
2-0-2 

Discusses various classification schemes for 
meteorites based on metamorphic, chemical, 
and isotopic criteria; early chronology of the 
solar system and cosmochronology based on 
long- ano t ;:lort-lived isotopes; chemical com-
position of meteorites and its relationship to 
other solar system objects: condensation the-
ory; nucleosynthesis and the isotopic composi-
tion of meteorites; the origin of cosmic rays 
and solar wind and their record in meteorites; 
ancient sun activity and arerii qalactic evolu-
tion. Subject offered last half of semester. 
Consult C. 1 	gre, S. R. Hart. 

12.4(v/ Isotopic Tracers In Metallogenesis 

Prureq.: 12.02 
U 2) 
24,  2 

Discusses principles of stable isotope fraction-
ation; systematics of the stable isotopes of hy-
drogen, carbon, oxygen, and sulfur in ore 
deposits; principles of radiogenic isotopes as 
$reologic tracers and the systematics of Sr, 
Nd, Pb, and rare-gas isotopes in ore deposits; 
ckise studies of the use of both stable and ra-
diogenic isotopes in ore deposit genesis; re-
gio -al aspects of ore deposits arid their 
rela,Vmship to the chemical goodynamics 
model. Subier: offered last half of semester. 
Consult C. J. Allegre, S. R. Hart. 

12.411 Isotope Geology (A) 

Prereq.: 12.02 
G (2) Next offered 1985-86 
3-0-6 

Applications of the variations in the relative 
abundance of radiogenic and stable isotopes 
to geologic problems. Topics: geochronology, 
studies of petrogenesis, geologic processes 
that can be traced by stable isotope fractiona-
tions, techniques, and instrument design. 
S. R. Hart 

12.42 Geochemistry of the Transition 
Elements (A) 

Prereq.: 3.091, 12.02 
G (2) Not to be offered 1985-86 
3-0-6 

Applications of resonance spectroscopic tech-
niques to the study of energy levels and bond-
ing of fie) series transition elements in 
minerals. Theory and applications of Moss-
bauer, EPR, ESCA, and electronic absorption 
spectroscopy of minerals in the earth and 
planetary sciences. 
R. G. Burns 

12.45 Trace Element Geochemistry (A) 

Piereq.: 12.071 
G (1) 
3-0-9 

Studies element distribution in rocks and min-
erals using data obtained from natural and ex-
perimental systems. Emphasizes models 
describing trace element partitioning and ap-
plications of trace element geochemistry to 
problems in igneous geology. 
F. A Frey 
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12.48 Geochemical Kinetics (A) 

Prereq.: 12.02 
(3(2) Not to be offered 1985-86 
2-0-4 

Basic principles of kinetics, both theoretical 
and phenomenological Solutions of diffusion 
equation; reviews experimental data and tech-
niques for silicate liquids and solids. Applica-
tions to natural geochemical systems. 
S. R. Hart 

12.47 Advanced Metamorphic Petrology (A) 

Prereq.: 12.062 
(3(1) Next offered 1985-86 
3-3-6 

Advanced topics in metamorphic petrology in-
cluding graphical and algebraic analysis of 
mineral composition space, thermodynamics 
of heterogeneous phase equilibria. Investiga-
tion of properties of fluid phase during meta-
morphism. Application of experimentally 
determined phase equilibria to interpretation of 
physio-chemical conditions of metamorphism, 
investigation of metamorphic processes such 
as reaction kinetics, diffusion and infiltration 
metasomatism. 
F. S. Spear 

12.48 Advanced Igneous Petrology (A) 

Prereq.: 5.60 or 3.00 
(3(2) Not to be offered 1985-86 
3-3-6 

Thermodynamics, experimental phase equilib-
ria, and kinetics combined to infer the physical 
conditions of igneous rock crystallization and 
magma production. Uses results of experi-
mental studies to constrain processes that 
control magma genesis and give rise to the di-
versity of igneous rocks. Discusses theoretical 
approaches to thermometry-barometry tech-
niques involving solid/solid and mineral/liquid 
reactions, kinetic controls on crystallization, 
and properties of silicate melts. 
T. L. Grove 

12.490-12.499 Advanced Seminar In 
Geology and Geochemistry (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Problems of current interest in geology and 
geochemistry. Subject matter varies from term 
to term. Staff (12.490); T. L. Grove (12.491); 
R. G. Bums (12.492); F. A. Frey (12.493); 
S. R. Hart (12.494); K. V. Hodges (12.495); 
Staff (12.496); F. S. Spear (12.497); B. C. 
Burchfiel (12.498); J. B. Southard (12.499). 

Geophysics and Planetary 
Physics 

12.502 Plate Tectonics and Marine 
Geophysics (A) 

Prereq.: 8.03, 18.075 
G (2) 
3-0-9 

Introduces the formal theory of plate tectonics. 
Interpretation of magnetic anomalies and the 
age of the ocean floor. Thermal structure of 
the plates. Ocean floor depths and heat flow. 
Gravity anomalies. Crustal loading and litho-
spheric flexure. Crustal generation. Seismo-
logical constraints on plate structure. Applies 
these ideas to the evolution of the ocean 
basins. 
M. McNutt, B. E. Parsons 

12.512 GeoelectrIcIty (A) 

Prereq.: 8.03, 18.076 
G (2) Next offered 1985-86 
3-0-9 

Electrical properties of earth's crust and man-
tle and application of electrical measurements 
to a variety of geological and geophysical 
problems both practical and impractical. Sub-
ject matter includes electrical properties of po-
rous media and high-temperature conduction 
in minerals. Applications include electrical and 
electromagnetic measurements to investigate 
rock types, mineral conplacements, fluid flows, 
earth strains, and mantle temperatures. 
T. R. Madden 

12.514 Geomagnetism (A) 

Prereq.: 8.03, 18.076 
G (2) Not to be offered 1985-88 
3-0-9 

Surveys magnetic and electromagnetic proper-
ties and processes in the earth's environment. 
Plasma environment of earth's magnetosphere 
and ionosphere and electromagnetic wave and 
particle phenomena occurring therein. Electric 
properties of the earth's interior, Magnetohy-
drodynamic origin of magnetic fields of earth 
and other astronomical bodies. 
T. R. Madden 

12.521 Elements of Seismology (A) 

Prereq.: 18.075 
G (1) 
3-1-8 

A basic subject in seismology and the utiliza-
tion of seismic waves for the study of the 
earth's interior Introduces techniques neces-
sary for understanding of elastic wave propa-
gation in layered media Seismic ray theory 
and interpretation of travel times. Surface 
wave dispersion and layered media. Seismic-
ity, earthquake magnitude, energy. 
M. N. Toksbz 

12.522 Advanced Seismology (A) 

Prereq.: 12.521, 18.284 
(3(2) 
S-0-9 

Advanced methods of theoretical seismology; 
the general properties of seismic waveforms; 
separate discussions on sources and media; 
head waves, normal modes, leaky modes, and 
exact synthetic seismograms in layered media; 
seismic scattering due to lateral heterogeneity 
of the earth; near-field and far-field of seismic 
radiation from natural and artificial sources; 
wave propagation in anisotropic media; mech-
anism of attenuation. Information W. F. Brace, 

12.523 Seismology Seminar (A) 

Prereq . : 12.521 
G (1,2) 
2-0-C 

An advanced reading and seminar subject on 
topics in seismology and closely related fields 
involving critical analysis of current literature. 
P. Molnar, S. C. Solomon, M. N. Tokseiz 

12.53 Inverse Problems In Geophysics (A) 

Prereq.: 18.075 
G (1)  
3-0-6 

Problems of cietermining physical parameters 
of the earth's interior from surface observation 
of wave and potential fields. Iterative methods 
and linear analysis of parameter sensitivity 
and data error effects. Stochastic models of 
parameter fluctuations. Exact inversion meth-
ods for one-dimensional problems. Topics: 
seismic reflection, refraction and dispersion, 
free oscillations, seismic source properties, 
holography, magnetotellurics, magnetic varia-
tions, resistivity, magnetics and gravity. 
T. R. Madden 

12.54 Planetary interiors (A) 

Prereq.: 12.07, 18.075 
G (2) Next offered 1985-86 
3-0-9 

Constitution, evolution, and structure of the in-
teriors of the terrestrial and Jovian planets and 
of their satellites. Surface and integral proper-
ties of the planets and satellites. Gravitational 
fields and equilibrium configurations of plane-
tary bodies. Equations of state of planet-form-
ing materials. Internal structure of the planets 
and satellites. Planetary magnetic fields. Ther-
mal evolution, convection, and their relation to 
surface tectonics. 
S. C. Solomon 

12.55 Properties of Rocks (A) 

Prereq.: 8.03, 18.03 
G (1) 
3-0-9 

Physical properties of rocks and their relation 
to cracks, pores, and minerals. Topics: elastic, 
transport, electrical, and magnetic properties; 
methods of measurement; and the factors that 
control each property. Applications to geo-
technical engineering, borehole logging, 
geophysical exploration. 
G. Simmons 
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12.56 Advanced Seminar in Plate 
Tectonics (A) 

Meteorology and Oceanography 12.590-12.599 Special Problems in 
Geophysics (A) 

12.701 Marine Sediments (A) Prereq - 
G (1,2) 
Arr.  

Prereq.: 1207,. 	12.502 
G (2) 
3-0-6 (12.75) 

Prereq.: Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-9 

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or 
special fieldwork in geophysics. Staff (12.590); 
J. B Evans (12.591); M. N. Toksoz (12.592); 
S. C. Solomon (12.593); T. R. Madden 
(12.594); G. Simmons (12.595); M. McNutt 
(12.596); B. E. Parsons (12.597); W. F. Brace 
(12.598); P. Molnar (12.599). 

Basic observations and theoretical develop-
ments in sea-floor spreading, plate tectonics, 
continental tectonics, and marine geophysics. 
Data from seismic, magnetic, heat flow, gravity 
measurements and other sources used to 
study the properties of the lithosphere, the as-
ttenosphere, and the motions of the plates. 
Reviews key papers and latest articles. 
P. Molnar, B. E. Parsons, S. C. Solomon, 
M. N. ToksOz 

12.57 Mechanical Properties of Rocks (A) 
(New) 

12.620J Radar Astronomy, Astrornetry, and 
Geodesy (A) 

(Same subject as 6.662J) 
Prereq.: 8.03, 18.075 
G (1) Next offered 1985-86 
3-0-9 

Sedimentary processes and interpretation of 
the depositional record in coastal environ-
ments, continental margins, and the deep 
ocean. Nearshore processes; sediments and 
structure of continental margins; deep ocean 
sediments (carbonates, clays, volcanogenic, 
authigenic); physical and acoustic properties 
of sediments; marine stratigraphy (excluding 
biostratigraphy); abyssal processes; and 
applications of marine sediments to paleo-
oceanographic studies. 
(Woods Hole Staff) Prereq.. 8.03, 18.03 

G (2) 
3-0-9 12.702 Oceanic Volcanology and 

Petrology (A) 

(12.72) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-2-4 

A survey of the mechanical behavior of rocks 
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 
structural studies compared to data from ex-
perimental structural geology. 
J. B. Evans 

12.575 Geological Fluid Mechanics (A) 
(New) 

Prereq.. 8.03, 18.076 
G (2) Next offered 1985-88 
3-0-9 

Applies techniques of radio and radar to mea-
surement of the positions, orbital and rota-
tional motions, surface and atmospheric 
characteristics, and gravity fields of the 
planets and satellites. 0Wrvations from 
spacecraft and from the 	und. Propagation 
medium effects. Radar equation. Ambiguity 
resolution In active radar and In passive radio 
interferometry. Modulation, signal processing, 
detection, and analysis techniques. Radio-
wave scattering. Uses of interferometry in ra-
dar mapping astrometry and geodesy. 
G. H. Pettengill, C. C. Counselman, D. H. 
Staelin 

12.690 Topics In Planetary Science and 
Astronomy (A) 
(New) 

Prereq.: Permission of Instructor 
(1, 2) 

1-0-5 

Igneous processes occurring within and 
around the major ocean basins. Focuses on 
current observational data and hypotheses 
proposed to explain the observations. Dis-
cusses volcanic processes at spreading cen-
ters, tectonics and vulcanism along fracture 
zones, island arcs, and subduction zones. 
Vulcanism and magmatic trends along linear 
island chains. Some practical training in data 
interpretation, petrography, and mineralogy 
may be arranged. 
(Woods Hole Staff): W. Bryan, H. Dick, M. 
Mottl 

12.703 Marine Geology (A) 

Treats heat transfer and fluid mechanics in the 
earth. Low Reynolds number flows, convection 
in stability and double diffusion. Non-Newton-
ian flows, flow in porous media, and the Inter-
action of flows with accreting and deforminy 
boundaries. Applications include the flow un-
der plates, postglacial rebound, diapirism, and 
the mantle convection problem. 
(Woods Hole Staff): J. A. Whitehead 

(12.73) 
Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-6 

12.58 Geodynamics (A) 

Prereq.. 8.03, 18.076 
0 (2) Next offered 1985-86 
3-0-9 

Discussion of diverse topics within the field of 
planetary science. Suitable subjects include, 
but are not limited to: results of recent, as well 
as plans for forthcoming, spacecraft missions 
to the planets; application of laboratory experi-
ments to the study of the solar system; mod-
em ground-based and in-situ investigations of 
comets; relation among recent astrophysical 
findings concerning the formation of stars and 
the planetary system. 
D. C. Jewitt 

12.891-12.899 Special Problems In 
Planetary Physics (A) 

Prereq.: - 
G (1, 2) 
Arr. 

Designed to acquaint those with a background 
in geology and/or geophysics with the tech-
niques used to study the processes responsi-
ble for the composition, structure, and 
morphology of the ocean floor. Topics: tech-
niques/instruments with emphasis or multi-
beam sonar imagery and remote sensing, 
structure and processes on passive/active 
continental and interoceanic margins and in 
ocean basins, tectonic evolution, sedimentary 
processes, ocean paleoenvironment, Deep 
Sea Drilling Project. 
(Woods Hole Staff): T. Brocher 

Applies fluid mechanics to geological prob-
lems. Derivation of basic equations. Viscous 
flows: postglacial uplift, Stokes flow, dlapirism. 
1-lest transport: the thermal structure of the 
plates, moving boundary problems, conductive 
boundary layers. Convection in fluid layers. 
Applications to the dynamics of plate motions, 
magma chamber convection, and hydrother-
mal circulation. 
B. E. Parsons 

12.704 internal Structure of Ophiolites and 
Oceanic Lithosphere (A) 

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or 
special fieldwork In planetary physics. Staff 
(12.691); D. C. Jewitt (12.692); G. H. Patten-
gill (12.693); Staff (12.694); J. L. Elliot 
(12.695); C. C. Counselman (12.696); Staff 
(12.697); Staff (12.698, 12.699). 

(12.732) 
Prereq.: 12.702 
G (1) Not to be offered 1985-86 
3-0-6 

12.580-12.589 Seminar In Geophysics (A) 

Prereq.: - 
G (1, 2) 
Arr. 

Treats geologic structures observed on sea 
floor and within ophiolite complexes in relation 
to stress at various depths; asthenosphere 
flow characteristics; and response of rock ma-
terials to tectonic processes. Discusses as-
semblages of structures expected to volve at 

Problems of current interest in geophysics; 
subject matter varying from term to term. Staff 
(12.580); W. F. Brace (12.581); J. B. Evans 
(12.582); M. N. ToksOz (12.583); T. R. Mad-
den, (12.584); G. Simmons (12.585); M. Mc-
Nutt (12.586); B. E. Parsons (12.587); S. C. 
Solomon (12.588); P. Molnar (12.589). 
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12.741 Marine Geochemistry (A) 

(12.83) 
Prereq.: 5.11 or 3.091, 5.60 
G (2) 
3-0-9 

accreting plate boundaries, transform faults, 
and subduction zones. Emphasizes geometric 
analysis of dikes, igneous and metamorphic 
layering, faults, folds, and their overprinting re-
lationships. Permission of instructor required, 
(Woods Hole Staff): J. Karson 

12.713 Topics in Geophysical Time Series 
Analysis (A) 

(12.783) 
Prereq.: Permission of Instructor 
G (2) 
3-0-6 

12.706 Marine Micropaleontology (A) 

(12.74) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
2-3-4 

Introduces selected aspects of geophysical 
time series analysis, emphasizing step-by-step 
transformation of raw data to a usable format 
for statistical or dynamical modeling. Includes 
implementation of filtering techniques, fourier 
transforms, sampling strategies, auto- and 
cross-spectra, data adaptive techniques, and 
empirical orthogonal function analysis. Dem-
onstrates application of these techniques to 
high-frequency geophysical phenomena com-
mon to the shallow marine shelf. 
(Woods Hole Staff) D. Aubrey 

Composition of seawater: chemistry of 
aqueous solutions, ionic association and dis-
sociation, and relevant calculations: concepts 
of steady state and residence times of species 
and discussion of static versus dynamic chem-
ical models of the ocean. Effect of oceanic cir-
culation on the chemistry illustrated by the 
CO2, silicate, and isotopic distributions. Dis-
cusses of authigeniu sediments, control of 
seawater composition, geochemical cycles. 
Emphasizes development of problems and 
topics by students and on calculations. 
J. M. Edmond 

Basic principles of micropaleontology and sta-
ble isotope geochemistry with historic develop-
ment and applications in biostratigraphy and 
biochronology, paleoecology and paleoclima-
tology, for nonspecialists. Major groups of ma-
rine microfossils, emphasizing those used as 
tools in paleoceanography (e.g., planktonic 
and benthonic foraminifera, calcareous ranno-
plankton, radiolaria and diatoms). Laboratory 
work includes light and SEM microscopic 
work, and introduces quantitative methods. 
(Woods Hole Staff): B. Corliss, W. Berggren, 
Staff 

12.742 Marine Chemistry (A) 

(12.80) 
Prereq.: Permission of Instructor 
G (1) Not to be offered 1985-86 
4-0-10 

12.720 Special Problems in Physical 
Oceanography at Woods Hole (A) 

(19.891-19.899) 
Prereq.: — 
G (1,2) 
Arr ,  

12.708 Cenozoic Foraminifers (A) 

(12.742) 
Prereq.: 12.706 
G (2) Not to be offered 1985-86 
3-2-4 

Reading, consultation, and original investiga-
tion on oceanographic problems. 
(Woods Hole Staff) 

12.721 Special Problems In Marine Geology 
and Geophysics at Woods Hole (A) 

(12.791) 
Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

Chemistry of the oceanic water column and its 
interaction with sediments. Salinity, major ion 
speciation, physical properties of seawater. 
Gaseous equilibrium and exchange with the 
atmosphere. General circulation and the use 
of advection-diffusion models with specific ap-
plication to the oceanic nutrient-oxygen-carbon 
dioxide system. Applications of natural and ar-
tificial radionuclides. Minor elements in seawa-
ter, oxidation-reduction processes, chemistry 
of the surface micro-layer. 
(Woods Hole Staff): M. Bacon, P. G. Brewer 

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or 
special fieldwork in marine geology and 
geophysics. 
(Woods Hole Staff) 

Studies ecology, paleoecology, and stratigra-
phy of planktonic and benthonic foraminifera, 
including application in paleoenvironmental re-
constructions. Surveys Recent and Cenozoic 
assemblages, emphasizing quantitative analy-
sis in paleoceanography. Includes application 
of stable isotope geochemistry in marine mi-
cropaleontology. Laboratory work includes 
sample preparation techniques and survey of 
important species using light microscope and 
SEM. Permission of instructor required. 
(Woods Hole Staff): B. Corliss, W. Berggren 

12.743 Geochemistry of Marine 
Sediments (A) 

(12.82) 
5.11 or 3.091, 5.60 
G (1) 
3-0-9 12.722 Special Problems in Chemical 

Oceanography at Woods Hole (A) 

(12.781) 
Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

12.711 Marine Geophysics (A) 

(12.77) 
Prereq. Permission of Instructor 
G (1) 
3-2-6 

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or 
special fieldwork in chemical oceanography. 
(Woods Hole Staff) 

Chemical and isotopic composition of sedi-
ments in space and time. Present-day surface 
sediments. Equilibria and kinetics. Effect of 
sedimentary processes on the chemical com-
position of seawater. Dating and accumulation 
rate estimation. Oxygen and carbon isotope 
biostratigraphy. Effect of climate fluctuations 
on sedimentary processes. Emphasizes math-
ematical techniques and modeling where 
appropriate. 
E. A. Boyle 

12.746 Marine Organic Geochemistry (A) 

12.740 Paleoceanography (A) 

(12.822) 
Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Introduction to theory and practice of marine 
geophysics. Overall purpose is to bridge the 
gap between geophysical method and geologi-
cal understanding. Topics: measurements and 
geological modeling of marine magnetic an-
omalies, gravity, topography, heatflow, seis-
mology, geochronology, and borehole logging. 
Laboratory sessions devoted to actual data. 
Extensive readings of geophysical literature. 
(Woods Hole Staff): R. Stephen, T. Bracher 

(12.84) 
Prereq.: Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-6 12.712 Advanced Marine Seismology (A) 

(New) 

Prereq.: 12.711 
G (2) Not to be offered 1985-86 
3-0-6 

Advanced course on theory and practice of 
marine seismology. Topics: seismic wave 
propagation; marine reflection and refraction 
seismology, including seismic data processing, 
modeling, and inversion. Extensive readings of 
geophysical literature. 
(Woods Hole Staff): R. Stephen, M. Purdy, T. 
Brocher 

Includes: air-sea interactions and atmospheric 
chemistry; sources, transport, transformation, 
and ultimate fate of organic materials in the 
sea with an emphasis on specific organic 
compounds; biogeochemistry of pollutant or-
ganic compounds in the sea; origin of fossil 
fuels; stable isotope geochemistry applied to 
organic compounds; orgariometallic interac-
tions; and marine natural products chemistry. 
(Woods Hole Staff): J. Farrington, 
R. Gagosian 

History of the earth surface environment as 
deduced from the record in deep-sea sedi-
ments. Uses micropaleontological, isotopic, 
geochemical, and mineralogical changes ob-
served in piston cores and DSDP materials to 
infer changes in temperature and current field 
of the ocean and atmosphere, changes in 
seawater chemistry, and to evaluate and con-
strain theories of environmental change. 
E. A. Boyle 
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12.751-12.759 Seminar in Oceanography at 
Woods Hole (A) 

(12.771-12.779) 
Prereq.: -- 
G (1, 2) 
Arr. 

Topics In marine geology and geophysics, 
physical, dynamical, and chemical oceanogra-
phy. Content varies from term to term. 
(Woods Hole Staff) 

12.781 Oceanographic Time Series (A) 

(12.85) 
Prereq.: 18.075 
G (1) Next offered 1985-86 
3-0-6 

Examines aspects of the problems encoun-
tered in using real, finite, discrete time series 
data from oceanographic experiments. In-
cludes zeransforms, Wiener filters, minimum 
phase systems, spectra, bi-spectra, array 
antennas, data adaptive methods. 
C. I. Wunsch 

12.782 Experimental Physical 
Oceanography 

(19.99) 
Prereq.: Permission of Instructor 
G (1) Not to be, offered 1965-86 
3-0-6 

Philosophy and design of physical experi-
ments in the ocean. Review of dynamic and 
kinematic equations, scaling and sampling 
theory. Description of previous experiments 
with regard to formulation of a hypothesis from 
a conceptual or theoreticai model; translation 
of the hypothesis into an experimental design, 
and analysis of measurements. 
(Woods Hole Staff): H. L. Bryden 

12.763 Numerical Modeling In 
Oceanography (A) 
(New) 

Prereq.. Permission of Instructor 
G (2)  
3-0-6 

Introduction to numerical modeling techniques 
with emphasis on oceanographic applications. 
Survey of standard methods for numerical ap-
proximation of partial differential equations, in-
cluding explicit and implicit time-stepping. 
over-relaxation, stability analysis, sources of 
error, and the use of spectral (Galerkin) meth-
ods. Focus on applications to ocean modeling, 
including the implementation of general circu-
lation and shelf models. Extensive "hands on" 
experience in applying techniques. Some 
background in FORTRAN programming 
required 
(Woods Hole Staff): T. Keifer, D. Chapman 

12.764 Laboratory Course In Geophysical 
Fluid Dynamics (A) 

(19.97) 
Prereq.: Permission of Instructor 
G (2) 
0-3-3 

A substantial portion devotee to simple experi-
ments which simulate large scale geophysical 
flows and hence Involving rotating or stratified 
fluids. Topics Include properties of surface and 
Internal waves, flow over topography, convec-
tion, and boundary layers. Aspects of smaller 
scale flows (low Reynolds number, surface 
tension, Langmuir cells) covered. The last 
third devoted to a student project. 
(Woods Hole Staff): J. A. Whitehead 

12.771 Internal Waves In the Ocean (A) 

(12.88) 
Prereq,: 12.802 
G (2) Not to be offered 1985-86 
3-0-6 

Introduces oceanic internal gravity wave mo-
tion. Kinematic and dynamic properties of in-
ternal waves. Ray and mode description. 
Mechanisms of generation, dissipation, and 
nonlinear inteiaction. Observations of wave-
number-frequency structure in the deep 
ocean. Relationships of internal waves to both 
geostrophic currents and to fine-structure and 
turbulent mixing. Draws material from areas of 
current research interest. 
C. C. Eriksen 

12.772 Dynamics of Eddies and 
Circulation (A) 

(19.842) 
Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Theory of ocean eddies and waves of scales 
50 kilometers, and periods longer than a 

day. Planetary and topographic waves; baro-
clinic and barotropic instability; geostrophic 
turbulence; energy cycles: general circulation 
of an ocean containing eddies. Reference to 
data and numerical models, with term projects 
involving theory or computer modeling 
(Woods Hole Staff): P. B. Rhinos 

12.773 Air Sea Interactions (A) 

(19.98) 
Prereq.: Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-6 

Concentrates on methods, instruments, and 
recent results in the interaction of the atmo-
sphere and the ocean on spatial scales less 
than 1,000 km and time scales less than sea-
sonal. Topics emphasized are vertical fluxes 
of momentum, heat and moisture over the 
ocean, mixed layer development, and parame-
terization of ocean forcing by synoptic scale 
meteorology. Examples taken from recent 
experiments. 
(Woods Hole Staff): R. Weller, J Price 

12.780 The General Circulation of the 
Oceans (A) 

(19.86) 
Prereq.: — 
G (1)  
3-0-6 

Extensive reading !1st on observation basis of 
modern Interpretations of global and regional 
ocean circulation with lectures providing an 
overview synthesis. Material is predominantly 
concerned with law frequency and la,ge-scale 
circulations. Discusses higher frequency and 
smaller scale processes only in connection 
with their impact on larger scale distributions. 
Requires written report on a general circula-
tion topic and final exam (essay) given. Per-
mission of instructor required. 
(Woods Hole Staff) 

12.781 Dynamics of Shelf Circulation 1(A) 
(Revised Content) 

(19.78) 
Prereq.: 12.800 
0 (1) Next offered 1985-86 
3-0-6 

General introduction to the dynamics govern-
ing flow over the shelf. Transient response to 
wind forcing in closed basins and along open 
coasts. Simple effects due to stratification, to-
pography, and to bottom friction as well as 
some aspects of thermocline circulation. Per-
mission of the instructor required for students 
without 12.800 background. 
(Woods Hole Staff): K. Brink, R. Beardsley 

12.782 Dynamics of Shelf Circulation 11(A) 
(New) 

Prereci 12.781 
G (2) Next offered 1985-86 
3-0-6 

More specialized topics in the dynamics of 
flow over the shelf, including boundary layer 
physics, tides, and coastal-trapped waves. 
Emphasis placed on the relationship between 
theory and observations and on the design 
and analysis of field experiments. Topics cov-
ered depend somewhat on the background 
and research interests of the students 
enrolled. 
(Woods Hole Staff): K. Brink, R. Beardsley 

12.783 Equatorial Physical 
Oceanography (A) 

(12.87J) 
Prereq.: 12.801 
G (1) Not to be offered 1985-86 
3-0-6 

Observations of equatorial oceans and dy-
namical models intended to explain various 
features. Comparative review of measure-
ments in each ocean and discussion of mete-
orological forcing. Theories of steady 
circulation and equatorially trapped waves. 
Discusses equatorial undercurrents, El Nino, 
monsoonal ocean variability, and other topics. 
Permission of instructor required. 
C C. Eriksen 
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12.791 Topics In Modern Observational 
Physical Oceanography (A) 

(12.88) 
Prereq.: 18.075 
0 (1) Not to be offered 1985-86 
3-0-6 

Topics In large-scale observational/theoretical 
oceanography not included In more conven-
tional courses. The theme Is the problem of 
observing the ocean on basin and global 
scales through recent developments In obser-
vational techniques and their associated math-
ematical methods. Introduces acoustic 
tomography, satellite altimetry, large-scale 
general circulation and chemical tracers, in-
verse methods, linear and quadratic program-
ming, objective mapping, optimal estimation 
theory. 
C. I. Wunsch 

12.800 Fluid Dynamics of the Atmosphere 
and Ocean (A) 

(19.69) 
Prereq.: 8.03, 18.04 
0(1) 
3-0-9 

Introductory subject for first-year graduate stu-
dents in meteorology and oceanography. Eu-
leriar and Lagrangian kinematics. Equations 
of mass, momentum, and energy in Eulerian 
firm in rotating frame of reference. Vorticity, 
vorticity theorems, and Bernoulli theorems. 
Potential vorticity. Role of fluid rotation on the 
planetary scale. Rossby waves. Ekman layers. 
Wave motion and instability. Scaling and 
geostrophic approximation. 
E. N. Lorenz 

12.801 Steady Circulation of the 
Atmosphere and Ocean (A) 

(19.70J) 
Prereq.: 12.800 
G (2) 
3-0-9 

Uses fundamental principles in modeling 
steady flows in the atmosphere and ocean 
illustrating general methods which apply to 
either fluid and also important contrasts be-
tween the two. Including quasi-geostrophy on 
the beta plane and sphere. Ekman pumping, 
Hadley and Ferrel circulations, wind and ther-
mally driven ocean circulation models, steady 
waves in the atmosphere. 
R. S. Lindzen, C. I. Wunsch 

12.802 Wave Motions In The Atmosphere 
and Oceans (A) 

(i9.71J) 
Prereq.: 18.350 or 12.800 
G (2) 
3-0-9 

12.805 Synoptic Scale Dynamics In the 
Atmosphere and Oceans (A) 

(19.681) 
Prereq.: 12.800, 12.801, 12.802 
G (1) 
3-0-9 

Quasi-geostrophic equations for a stratified 
fluid on a sphere. Potential vorticity equation 
and low Rossby number. Available potential 
energy. Internal Rossby waves; the vertical 
structure equation and spin down. Planetary 
mountain waves and radiation of energy. In-
stability of currents in the atmosphere and 
oceans. Necessary conditions for Instability. 
BaroclinIc and barotropic Instability. Energy 
cycles In the general circulaticns. Enstrophy 
and geostrophic turbulence. 
(Woods Hole Staff): P. B. Rhinos 

12.808 Instability and Turbulence In 
Geophysical Systems (A) 

(19.682) 
Prereq.: 12 805 
G (2) 
3-0-9 

Comprehensive introduction to the methodol-
ogy of stability theory as applied to problems 
of interest in geophysical fluid dynamics. Em-
phasizes problems governed by quasi-geo-
strophic dynamics. Topics in linear theory 
include: baroclinic-barotropic instability, nu-
merical methods for eigenvalue problems, 
Rossby wave instability, symmetric instability, 
and solution of initial value problems. Nonlin-
ear processes discussed include: instability, 
strange attractors, and equilibrium chaos in 
geostrophic turbulence. 
P H. Stone 

12.810 Past and Present Climate 

(19.10) 
Prereq.. 8.03 
G (2) Next offered 1985-88 
3-0-9 

Properties of climate system. Climatic fluctua-
tions on time scales up to 100,000 years. 
Phenomena of drought, biennial oscillation 
and Southern Oscillation. Role of volcanoes, 
carbon dioxide changes and anthropogenic ef-
fects in r!tertng climate. Reconstruction of ice-
age climate from ocean bed cores, pollen rec-
ords, isotope ratios in ice cores. Theories of 
ice ages. Recent climate forecasting. Rc;ation-
ships between climate, agriculture, and en-
ergy. Suitable for undergraduate and graduate 
students with little or no previous background 
in meteorology. 
R. E. Newell 

12.811 Introduction to Meteorology 
(New) 

Prereq. 8.03, 18.03 
U (1) 
3-3-6 

12.812 Introduction to Meteorology (A) 
(New) 

Prereq.: 8.03, 18.03 
G (1)  
3-3-6 

Development of elementary dynamical con-
cepts such as geostrophic and hydrostatic bal-
ance, conservation of momentum and energy, 
and circulation and vorticity conservation. At-
mospheric thermodynamics. Kinematics of at-
mospheric flows. Exposition and basic physics 
of atmospheric phenomena, including the gen-
eral circulation, extratropical cyclones and an-
ticyclones, tropical storms, stationary waves, 
and cumulus convection. Laboratory studies il-
lustrating fundamentals of meteorological data 
analysis and forecasting. Serves as a general 
introductory course open to juniors and se-
niors and encouraged for graduate students 
with no prior exposure to meteorology. 
R. Dole, K. A. Emanuel 

12.844 Synoptic Meteorology (A) 

(19.44) 
Prereq.: 12.811 
G (2)  
3-3-6 

Planetary scale waves: structure and interpre-
tation. Explanations of extra-tropical cyclones 
and anticyclones from polar-front theory to 
quasigeostrophic theory. Fronts and frontogene-
sis. Cumulus convection and its interaction 
with larger scales of motion. Techniques 
for analyzing. meteorological data. 
Staff 

12.846 Numerical Modeling In Meteorology 
and Oceanography (A) 

(19.46) 
Prereq.. 12.802 
G (1) 
3-0-9 

Derives simplified sets of model equations, 
primarily by scale analysis. Discusses charac-
teristics of atmospheric and oceanographic 
motions relevant to numerical analysis. Stud-
ies principal numerical methods used in geo-
physical fluid models. Consistency, 
convergence, linear and nonlinear stability. 
Data assimilation and the problem of meteoro-
logical noise. Draws examples from meteorol-
ogy and oceanography, with emphasis on 
numerical weather prediction. Consult P. H. 
Stone. 

Introduces general concepts in wave theory, 
dispersive and nondispersive waves, energy 
flux, wave action, ray theory. Derivation of 
wave equations in geophysical systems: La-
place tidal equation, shallow water theory, pla-
netary waves, topographic waves, internal 
gravity waves. Wave-mean flow and wave-
wave interactions. 
P Malanotte-Rizzolh, R. S. Lindzen 
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12.850 Physical Meteorology (A) 

(19,50) 
Prereq.: 5.60, 18.075 
G (1) 
3-0-9 

Introduces atmospheric thermeuynamics, 
physics, and chemistry. Thermodynamics of 
moist and dry air. Physics and chemistry of 
clouds and precipitation. Transfer of solar and 
thermal radiation through the atmosphere and 
radiative heating. Atmospheric electricity. Re-
mote sensing of atmospheric temperature, 
winds, precipitation, and composition by pas-
sive (e.g., infrared radiance) or active (e.g., 
radar) techniques. 
R. G. Prinn 

12.863 Diagnostic Studies of the General 
Circulation (A) 

(19.63) 
Prereq.: 12.801 or 12.802 
G (1) 
3-0-9 

Description of diagnostic studies of atmo-
spheric transports and energetics and discus-
sion of their implications for the theory of the 
structhre and general circulation of the atmo-
sphere. Discusses the validation and use of 
numerical general circulation models as at-
mospheric analogs. 
P. H. Stone, R. D. Rosen 

12.864 Atmospheric Modeling (A) 

(19.64) 
Preree : 12.801 or 12.802, 12.850 
G (2)1 t*xt offered 1985-86 
3-0-9 

Develops simple models for radiative heating, 
small-scale convection, and large-scale advec-
tion, and their use in deductive analyses of the 
structure and general circulation of planetary 
atmospheres. Applies these models to com-
paratIvt) studies of Venus, the Earth, Mars, 
and Jupiter, and to climate problems 
P. H. Stone 

12.865J Turbulence and Random 
Processes in Fluid Mechanics (A) 

(19.65J) 
(Same subject as 16.044J) 
Prereq.: 1.612 or 2.20 or 16.035 
G (1) 
3-0-9 

See description under subject 16.0441 
M. T Landahl, J. H. Haritonidis 

12.866 Atmospheric Convection (A) 

saturated mixtures. Moist and dry convective 
boundary layers. Organization ot moist con-
vection on larger scales and interaction of 
convective ensembles with the large-scale 
environment. 
K. A. Emanuel 

12.873 Upper Atmosphere and 
Ionosphere (A) 

(19.73) 
Prereq.: 12.800, 12.850 
G (2) Not to be offered 1985-86 
3-0-9 

Describes composition, structure, circulation, 
arid energetics of upper atmosphere and ion-
osphere. Transport of trace substances and 
atmospheric escape. Chemical kinetics in at-
mosphere. Photochemical-dynamical steady 
states. Dynamics of upper atmosphere. Exci-
tation and propagation of internal gravity and 
quasi-geostrophic waves. Describes strato-
spheric ozone layer, emphasizing interactions 
between chemistry, dynamics, and radiation. 
Physics and dynamics of ionosphere and 
magnetosphere and coupling to the neutral 
atmosphere. 
R. G. Prinn, J. C. Foster, J. M. Holt, W. L. 
Oliver 

12.874 Cloud and Precipitation Physics (A) 

(19 74) 
Prereq.: 12.850, 18.03, 5.60 
G (1)  
3-0-9 

Introduces physics and chemistry of hydrome-
teor nucleation and growth in convective and 
stratiform cloud systems, with discussions of 
the physics and state-of-the-art of cloud 
seeding 
Staff 

12.875 Radar Meteorology 

(19.75) 
Prereq.: 12.874 
G (2)  
3-0-9 

Introduces radar sensing of the atmosphere 
emphasizing the meteorological information 
content of coherent (Doppler) and non-coher-
ent (non-Doppler) radar signals. 
Staff 

12.950-12.959 Seminar In Physical 
Oceanography at MIT (A) 

(12.881-12.889) 
Prereq.: — 
G (1, 2) 
Arr. 

12.960-12489 Special Problems In Physical 
Oceanography at MIT (A) 

(12.891-12.899) 
Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

For graduate students desiring to perform spe-
cial investigations, special laboratory work, or 
special fieldwork in oceanography. 
C. C. Eriksen (12.960); G. R. Flierl (12.961); 
P. Malanotte-Rizzoli (12.962); C. I. Wunsch 
(12.963); Staff (12.964-12.969). 

12.980-12.989 Special Problems In 
Meteorology (A) 

(19.95) 
Prereq.: — 
G (1,2) 
Arr. 

Reading, consultation, and original investiga-
tions on meteorological problems. 
Staff 

12.990-12.999 Special Subjects In 
Meteorology (A) 

(19.961-19.969) 
Prereq.: — 
G (1, 2) 
Arr. 

Organized lecture or laboratory subject on 
some aspect of meteorology not normally cov-
ered in the regularly scheduled subjects. 
Staff 

(19.66) 
Prereq.: 12.800 
G (2) 
3-0-9 

   

  

Topics in marine geophysics, physical, dynam-
ical, and chemical oceanography. Content 
varying from term to term. 
Staff 

Introduction and theory of dry convection over 
isolated heat sources. Basic theory of Ray-
leigh convection. Extensive treatment of the 
thermodynamics of moist and cloudy air Ob-
servations and dynamics of isolated convec-
tive clouds; turbulence in saturated and partly 
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13 	 Ocean Engineering 

13.UR Undergraduate Research 

Prereq.: — 
U (1, 2, S) 
Arr. 

Research in engineering for the ocean envi-
ronment including naval architecture, wave en-
ergy, seakeeping, ocean exploration, ocean 
transportation, ocean vehicles, utilization of re-
sources, marine economics, systems analysis, 
marine policy, marine hydrodynamics, ocean 
acoustics, ocean structures, sailing yachts, 
and some aspects of marine-related manage-
ment. Well-equipped and modern laboratory 
facilities. 
J. K. Vandiver 

13.00 Computer-Aided Hydrastaticti and 
Hull Surface Definition 
(New) 

Prereq.: 8.01, 18.02 
U (1) SD 
3-3-6 

Principles of hydrostatics with application to 
ships and floating offshore platforms. Static re-
sponse to small disturbances, intact and dam-
aged stability, floodable length. Mathematical 
representation of plane curves and surfaces 
by polynomials and spline functions. Gomputer 
graphical representation of three-dimen ■nal 
shapes Including perspective transformai.ons. 
Numerical integration and differentiation with 
application to hydrostatics. Homework projects 
include writing FORTRAN programs and using 
existing interactive software. 
J. E. Kerwin 

13.003J Dynamics 

(Same subject as 2.03J) 
Prereq.: 2.01, 2.02, 18.03 
U (1, 2) 
4-0-8 

See description under subject 2.03J. 
J. K. Vandiver, J. H. Williams, Jr., 
H. M. Paynter 

13.012 Applied Hydrostatics 

Prereq.: — 
G (S) 
1-7-2 

Elementary principles of naval ship design and 
statics of naval architecture. Fairing of naval 
ship lines, calculations for and drawing of dis-
placement and other curves, cross curves of 
stability, curves of statical stability and flood-
able length curves. Primarily for students in 
Course XIII-A; others admitted by permission 
of instructor. 
D. V. Burke, Jr. 

13.021 Marine Hydrodynamics I 

Prereq.: 1.05 or 2.20, 18.075 
U (1) 
4-1-7 

Develops hydrodynamic principles and their 
application in the fields of ocean engineering 
P nd naval architecture. Model testing. Viscous 
flows and boundary layers. Potential flows. 
Added-mass and lift forces. Lifting surfaces. 
Surface waves. 
D. K. Yue 

13.022 Marine Hydrodynamics 11(A) 

Prereq.: 13.021, 18.075 
G (2) 
4-0-8 

Continuation of 13.021, emphasizing analytical 
methods. Laminar and turbulent boundary-
layer theory. Ideal flows in two and three 
dimensions. Lifting-surface theory for steady, 
unsteady, and cavitating hydrofoils. Water 
waves. Loads and motions of bodies in waves. 
Ship wave resistance. Hydrodynamics of slen-
der bodies, maneuvering, strip theory of ship 
motions. 
P. D. Sclavounos 

13.04 Hydrofoils and Propellers (A) 

Prereq.: 18.076 or 18.304 
G (2) 
3-0-9 

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 sec-
tions. Lifting line and lifting surface theory with 
applications to hydrofoil craft, rudder and con-
trol surface design. Propeller lifting line and 
lifting surface theory; computer-aided design 
of wake adapted propellers, unsteady propel-
ler thrust and torque. Flow about axially sym-
metric bodies and low aspect ratio lifting 
surfaces. Experimental projects in the variable 
pressure water tunnel 
J. E. Kerwin, P. Leehey 

13.06 Numerical Methods in Marine 
Hydrodynamics (A) 

Prereq.: 13.021, 13.50, 18.075, 18.076 
G (2) 
3-0-9 

Formulation, methodology, and techniques of 
numerical solutions of potential flow problems. 
Rudiments of finite-difference, finite-element, 
boundary-integral-equation and spectral meth-
ods with illustrations of applications to marine 
hydrodynamics. Emphasizes treatment of free-
surface and open boundaries, characteristics 
and effectiveness of various approaches. Proj-
ects involving hands-on development of simple 
computer programs. 
D. K. Yue 

13.07 Free Surface Hydrodynamics (A) 

Prereq.: 13.022; 18.076 or 18.304 
G (1) Next offered 1965-86 
3-0-6 

Water wave phenomena pertinent to problems 
in naval architecture and ocean engineering. 
Generation, propagation, and diffraction of 
plane progressive waves. Exciting and restor-
ing forces on floating and submerged bodies. 
Ship waves and wave resistance. Selected 
topics of interest in non-linear wave propaga-
tion, internal waves, slender-body theory, or 
seakeeping. Some background in water waves 
assumed, equivalent to that covered in 
13.022. Alternates with 13.09. 
J. N. Newman 

13.06 Stability and Motion Control of Ocean 
Vehicles (A) 

Prereq.: 13.021 18.075 
G (2)  
4-0-8 

Motion equations in six degrees of freedom, 
mathematical simulation models for ocean ve-
hicle motions, and effects of excitations from 
control systems and ocean environment on 
motion response. Solutions for stability and 
Important motions and comparisons between 
simulation model results and physical reality. 
Applications to typical ocean vehicles such as 
ships, submarines, hydrofoils, platforms, 
buoys, and towed systems, 
M. A. Abkowitz 
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13.09 Potential Flows (A) 

Prereq.: 13.022; 18.076 or 18.304 
G (1) Not to be offered 1985-86 
3-0-6 

Develops and applies potential theory to the 
flow past marine vehicles. Review of ideal fluid 
theory. Simple potentiai flows. Two-dimen-
sional flows based on complex variable theory. 
Three-dimensional flows based on separation 
of variables and Green's theorem. Matched-
asymptotic expansions and slender-body the-
ory. Hydrodynamic pressure forces and the 
added-mass tensor. Strip theory. Alternates 
with 13.07. 
J. N. Newman 

13.10J Introduction to Structural Mechanics 

(Same subject as 2.071J) 
Prereq.: 2.01 or 2.015 
U (1) 
3-0-9 

Selected structural mechanics concepts appli-
cable to marine and mechanical structures; 
thick-walled spheres, mooring lines. Beam de-
sign and optimization. Stability and determi-
nacy of structures, methods for computing 
deflections, principles of virtual forces and dis-
placements, theorem of stationary potential 
energy, statically indeterminate structures. Ma-
trix analysis of structures. Introduces plastic 
analysis, stability of equilibrium, and plastic 
buckling of columns. 
D. Karr, J. H. Williams, Jr. 

13.111 Structural Mechanics (A) 

Prereq.: 13.10J 
G (1)  
3-0-9 

Nonsymmetrical bending of beams. Trans-
verse shear stresses in beams. Energy meth-
ods of analysis. Bending of circular and 
rectangular plates. Influence of typical stiffen-
ers on rectangular plates used in naval archi-
tecture. Elastic instability of rectangular plates. 
General theory of elastic shells. Membrane 
and bending behavior of cylindrical and spher-
ical shells. Influence coefficients and shell in-
tersections of interest in ocean engineering. 
T. Wierzbicki 

13.112J Analysis and Design of Offshore 
Structures (A) 

(Same ,3ubject as 1.551J) 
Prereq.: 1.51 or 13 10J 
G (2)  
4-0-8 

See description under subject 1.551J. 
J. K. Vandiver, S. Shyam Sunder 

13.121 Ship Structures (A) 

Prereq 13.111 
G (2) 
3-0-6 

Ship longitudinal strength and hull primary 
stresses. Inertia effects. Hull deflections, exact 
and approximate methods, Effect of super-
structures and dissimilar materials on primary 
strength. Transverse shear stresses and ther-
mal stresses in the hull girder Torsional 

strength of open and closed sections with free 
and restrained warping. Effective breadth and 
width. Grillages, ship plates, and the effect of 
stiffeners. Ship transverse strength. Hull dy-
namics. Statistical approach to strength. 
P. C. Xirouchakis 

13.122 Ship Structural Design (A) 

Prereq.: 13.10J 
G (2) 
1-5-0 

Ship structural design concepts. Role of the 
Classification Societies in stiuctural design 
process. Design loads. Design of common na-
val architecture structural elements, like gir-
ders, stanchions, plates, and grillages. Plastic 
design methods and structural optimization. 
Design of joints and connections and typical 
structural details. Cost and management con-
siderations in structural design process. Sev-
eral projects carried out during term. 
P. C. Xirouchakis 

13.123 Advanced Analysis and Design of 
Ocean Engineering Structures (A) 

Prereq.: 13.111 or 13.112J 
G (2) Not to be offered 1985-86 
3-0-6 

Ocean engineering structural configurations: 
fixed-base platforms, semi-submersibles, cable 
and moorings, pipelines, marine risers. Envi-
ronmental loads. Introduces materials for 
ocean engineering. Fixed-base platforms. Ma-
rine pressure vessels: thick cylindrical and 
spherical shell, instability of a thin cylindrical 
and spherical shell, penetrations, reinforce-
ments, closures, hatch design, stiffened cylin-
drical shells. Tubular joint design. 
P. C. Xirouchakis, T. Wierzbicki 

13.124 Response of Marine Structures to 
Impulsive Loading (A) 

Prereq.: 13.111 
G (2) Next offered 1985-86 
3-0-9 

Characterizes extreme loads at sea. Colli-
sions, hydrodynamic wave loading, slamming, 
ice impact, internal and underwater explo-
sions. Methods of plastic analysis for large de-
flections of structures. Mechanics of projectile 
impact. Dynamic plastic behavior and crushing 
of stiffened plates and shells. Design for en-
ergy absorption. Crashworthiness of and, air, 
sea vehicles. Local damage and tearing of hull 
girder under transient loading. Collapse of tu-
bular members of offshore structures. Propa-
gating buckle in pipelines. 
T. Wierzbicki 

13.131 Plastic Analysis of Structures (A) 

Prereq.: 13.111 
G (1) 
3-0-6 

Elastic-plastic behavior of thick-walled cylin-
der. Yield criteria, Drucker's stability postulate, 
normality and convexity. Limit theorems. Static 
plastic collapse of beams, plates, shells, shell 
intersections, and other structures encoun-
tered frequently in ocean engineering, naval 
architecture, and other branches of engineer- 

ing. Theoretical and experimental behavior of 
beams, plates, and shells when subjected to 
dynamic loads. Introduction to soil mechanics 
and reinforced concrete structures. See 2.073 
and 16.24. Consult advisor. 
T. Wierzbicki 

13.132 Advanced Structural Topics (A) 

Prereq.: 13.111 
G (1) Next offered 1986-86 
3-0-6 

Advanced topics In structural analysis arid de-
sign with various contents. Offers students the 
possibility to become acquainted with some of 
the current research within the Department. 
Includes potential topics such as imperfection 
sensitivity and post-buckling behavior of 
shells, plastic buckling of structures, dynamics 
and creep buckling of structures, composite 
materials, reinforced concrete structures, be-
havior of ships and offshore structures in ice-
infested water. 
P. C. Xirouchakis 

13.14J Structural Mechanics in Nuclear 
Power Technology (A) 

(Same subject as 1.56J, 2.084J, 3.82J, 
16.261J, 22.314J) 
Prereq • Permission of Instructor 
G (1) 
3-0-9 

See description under subject 22.314J. 
P. C. Xirouchakis, A. S. Argon, 
0. Buyukozturk, J. E. Meyer, R. M. N. Pelloux, 
T. H. H. Plan 

13.15 Materials for Ocean Engineering 

Prereq. -- 
0 (2) 
3-0-8 

Properties of metals used for the construction 
of ships and ocean engineering structures. Mi-
crostructures, processing, heat treatment, ser-
vice behavior, and failures with special 
emphasis on corrosion resistance of ferrous 
and nonferrous metals. 
K. Masubuchi 

13.16J Fracture of Structural Materials (A) 

(Same subject as 1.591J, 3.90J) 
Prereq.: 1.02J or 2.30 or 3.141 or 13.15 
G (1) 
3-0-6 

See description under subject 3.90J. 
K. Masubucht F. J. McGarry 

13.17J Welding Engineering (A) 

(Same subject as 3.36J) 
Prereq.: 3.02 or 3.141 or 13 15 
G (1) 
3-0-6 

Detailed study of processing variables in-
volved in joining materials by welding, brazing, 
and adhesive bonding. Synthesis of elemen-
tary physical phenomena such as transient 
heat flow, phase transformations, and dimen-
sional changes into the complex overall 
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reactions associated with joining. Testing, in-
spection, and propertigs of finished joints. 
Laboratory demonstrations of arc, electron 
beam, resistance, and other electric welding 
processes. 
K. Masubuchi 

13.18 Case Studies In Welding Design (A) 

Prereq. — 
G (2) Next offered 1985-86 
2-0-4 

Problems occur in various welded structures, 
,ncluding ships, offshore oil drilling rigs, pres-
sure vessels, bridges, and aerospace struc-
tures. Discusses problems: brittle fracture, 
fatigue weld cracking, and distortion. Through 
examination of past and current cases, devel-
ops techniques for preventing these problems 
by proper selaction of materials, joining pro-
cesses, and procedures during the design 
stages. 
K. Masubuchi 

13.21 Ship Power and Propulsion (A) 

Prereq.: 2.40 
G (1) 
3-1-8 

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 

13.25.1 Thermodynamics of Power Systems 

(Same subject as 2.41J) 
Prereq.: 2.40 or 16.006 
U (2) 
3-0-9 

See description under subject 2.41J. 
A. D. Carmichael, J. B. Heywood, 
J. L. Smith, Jr. 

13.28J Thermal Power Systems (A) 

(Same subject as 2.601J) 
Prereq.: 2.402 or 2.40 or 16.006 2.20; 2.51 
G (2) 
3-0-9 

See description under subject 2.601J. 
A. D. Carmichael, W. M. Rohsenow 

13.39 Analysis of Techniques for 
Fabricating Structures (A) 

Prereq.: 3.13 or 13.15 or 13.17J 
G (2) Not to be offered 1985-86 
2-0-4 

Analyzes problems related to fabrication of 
structures, such as ships, aircrafts, rockets, 
pressure vessels, buildings, and ocean engi-
neering structures by various joining pro-
cesses including welding, riveting, and 
adhesive bonding. Discusses such problem 
areas as fracture characteristics of welded 
structures; residual stress, distortion, and 
stress relieving; advanced welding metallurgy; 
non-destructive testing of structural welds. 
Laboratory demonstrations of some tests. 
K. Masubuchi 

13.40 Elements of Ocean Engineering 
Design 

Prereq.: 2.01 
U (2) 
3-3-6 

Brief overview of an integrated design ap-
proach to ocean-based structures and vehi-
cles. Models and modeling techniques 
applicable to the field of ocean engineering. 
Hydrostatics and stability calculations for 
ocean engineering structures and vehicles. 
Preliminary calculations to ensure that an 
ocean engineering structure and vehicle have 
sufficient structural strength. Selection of main 
propellers to match vehicle and power plant. 
Morison's equation, loads on fixed platforms 
and other offshore structures. 
C. Chryssostomidis 

13.41 Ocean Engineering Design 
Principles (A) 

Prereq.: 13.40, 13.021 
G (1) 
3-3-6 

Loads and motions of ships and offshore 
structures caused by waves, winds and cur-
rent; Morison's equation; inertia-dominated 
flows; impact loads; wave drift forces in regu-
lar and irregular seas. Short term and long 
term statistics, wave spectra and wind spectra, 
the one hundred year wave. Mooring statics 
and dynamics; dynamic positioning. Empha-
sizes appropriate selection of coefficients and 
parameters involved, and design considera-
tions that lead to safe and economic systems. 
M. Triantalyllou, C. Chtyssostomidis 

13.411 Principles of Naval Ship Design (A) 
(Revised Unit) 

Prereq.: 13.012 or 13.40; 13.10J or 13.121 or 
13.122; 13.21; 13.021 
G (1) 
3-3-6 

Design of surface ship platforms for naval ap-
plications; formal design optimization proce-
dures; mathematical model of ship design 
process; engineering and economic principles 
governing selection of dimensions and coeffi-
cients; influence of hull form and dimensions 
on mobility in calm water and rough seas; in-
ternal subdivisions for efficient arrangement 
and maximum survivability; damage stability. 
Design exercises in applications of principles 
D. V. Burke, Jr., T. L. Tinkel 

13.412 Principles of Ship Design (A) 

Prereq.. 13.021; 13.10J or 13.111 or 13.122; 
13.41 
G (2) Not to be offered 1985-86 
2-4-6 

Ship in context of a larger system; formal op-
timization procedures applied to ship design; 
assumption of subsystems sufficiency; mathe-
matical model of ship design process; engi-
neering and economic principles governing 
selection of dimensions and coefficients of 
ships and submarines: design of hull form: 
principles governing internal subdivision for 

maximum survivability; influence of hull form 
and dimension selection on operability in 
rough seas. Design exercise in application of 
principles. Not recommended for students who 
have taken 13.441. 
C. Chryssostomidis, M. Triantatyllou 

13.431 Methods of Naval Ship-System 
Design (A) 

Prereq.: 13.012 or 13.40 
G (S) 
3-0-9 

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 philoso-
phy and design elements; selection/optimiza-
tion criteria; design trade-offs; analysis of ship 
design trends; marginal cost factors. Design 
exercises and projects in application of 
principles. 
T. L. Tinkel 

13.441 Offshore Engineering Design (A) 

Prereq.: 13.10J, 13.40 
G (2) Next offered 1985-86 
2-4-6 

Methodology for ffshore system design. Defi-
nitions of design problem emphasizing prob-
lem objectives, design criteria, and modeling 
techniques. Assesses probability of failure us-
ing environmental data, short- and long-term 
statistics; extreme loads; fatigue. Presents a 
complete example for a semisubmersible or a 
tension leg platform and requires a term 
project. 
M. Triantalyllou 

13.451 Projects In Naval Ships Conversion 
Design (A) 

Prereq.: 13.411 or 13.412; 13.431; 13.21 
G (2) 
Arr. 

Project studies focused on conversion design 
of a naval ship. A new mission requirement is 
defined requiring significant ship modification. 
Design plan formulation. Technical aspects 
addressed in sufficient detail to demonstrate 
feasibility and desirability. Requires formal 
written and verbal reports. Encourages partici-
pation by several students in a single project. 
D. V. Burke, Jr.. T. L. Tinkel 

13.461 Projects In New Construction Naval 
Ship Design (A) 

Prereq.: 13.411 or 13.412; 13.431.  13.122; 
13.21 
G (1,2, S) 
Arr. 

Project studies focused on preliminary design 
of a new naval ship fulfilling a given set c' 
mission requirements. Design plan formula-
tion. System level trade-off studies. Empha-
sizes 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 two terms 
D. V. Burke. Jr. T. L. Tinkel 
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13.482 Projects in Ocean Engineering 
System Design (A) 

Prereq.: 13.441, 13.411 or 13.412 
G (1, 2, S) 
Arr. 

Determines design criteria for ocean-based 
systems such as ships, submersibles, plat-
forms, etc. derived from a set of system mis-
sion requirements specified by the student in 
consultation with the instructor. Preparation of 
preliminary design of system fulfilling selected 
criteria. Students intending to take 13.462 
should plan a two-term sequence, preferably 
beginning in the first term, Participation by 
several students in a single project is particu-
larly encouraged. Primarily for graduate stu-
dents In Ocean Engineering; others admitted 
by permission of instructor. 
C. Chryssostomidis, M. Triantafyllou 

13.463 Engineering System Design (A) 

Prereq.: Permission of Instructor 
G (2) 
2-4-6 

Develops basic techniques employed in plan-
ning and design of complex systems through 
involvement in a specific project. Develops 
specific background through lectures dealing 
with the selected project. Student results pre-
sented formally at the end of term. Each 
year's project announced during IAP. 
C. Chryssostomidis 

13.47 Control Theory Applications In Ocean 
Engineering (A) 

Prereq.: 18.076, 13.08, 6.003, or 2.02 
G (1) 
3-3-6 

Time and frequency domain representations of 
linear time invariant systems. Controllability, 
observability, stability. Compensation tech-
niques to achieve satisfactory performance. 
Control force producing devices available in 
ocean engineering. Selects specific applica-
tions from such areas as dynamic positioning 
of drilling vessels, antirolling mechanisms, 
submarine control. Contrc I theory background 
preferred but not required. 
M. Triantafyllou 

13.50 Computer Applications to Marine 
Problems 

Prereq.: 18.03 
G (1) 
3-0-9 

Applies programming and numerical tech-
niques to marine problems. Basics of com-
puter architecture. Accuracy and efficiency of 
computations. Root finding. Numerical solution 
of linear simultaneous equations. Polynomial 
approximation. Interpolation, integration, differ-
entiation. Spline curves. Numerical solution of 
differential equations. Discusses numerical 
methods applied to partial differential equa-
tions. Assigned projects based on realistic 
problems in naval architecture and ocean en-
gineering. FORTRAN IV desired. 
P. D. SclaVOUllOS 

13.51 Computer Models of Physical and 
Engineering Systems 

Prereq.: 18.02, 8.01 
U (2) SD 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
S. Shyam Sunder 

13.52 Management in Engineering 

Prereq.. — 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. P. Hoult, H. S. Marcus 

13.82 Engineering Systems Analysis (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. de Neufvtlle, J. P. Clark 

13.621 Engineering Risk-Benefit 
Analysis (A) 

Prereq 18.02 
G (2)  
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
A. W. Drake, A. R. Odoni 

13.622J Mathematical Optimization 
Techniques (A) 
(Revised Unit) 

(Same subject as 1.143J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-9 

Systematic survey of a broad spectrum of 
mathematical optimization techniques. Empha-
sis on formulation, solution methodology, algo-
rithmic efficiency, and applications. Covers 
Lagrange multiplier and Kuhn-Tucker theory; 
duality; network problems; linear, integer, dy-
namic, stochastic, large-scale, and quadratic 
programming; and heuristics. Assumes some 
familiarity with linear algebra, calculus, and the 
computer. 
H. N. Psaraftis, D. H. Marks 

13.63J Advanced Reliability Analysis and 
Risk Assessment (A) 

(Same subject as 22.40J) 
Prereq.: 22.38, 22.82, 1.143J or 13.622J 
G (2)  
3-0-9 

See description under subject 22.40J. 
E. G. Frankel, C. D. He/sing 

13.631 Port Planning and Development (A) 

Prereq.: Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-9 

Lectures, discussions, and panel reviews of 
critical areas in port planning and development 
including offshore and prefabricated ports. 
Systems engineering study of one or more 
major port projects. Approach to planning and 
development of port based on modern con-
cepts of systems analysis. Topics: modern 
trends in port development; port functions and 
requirements; forecasting of port demand; port 
design, investment planning, operations, 
analysis, regulation and environmental impact 
assessment. 
E. G. Frankel 

13.64 Projects In Ocean Systems 
Management 
(New) 

Prereq.: Permission of Instructor 
G (2) 
3-3-6 

Group projects based on current or past re-
search in ocean systems management. De-
signed to develop student's ability to analyze 
problems involving ocean engineering and 
economics, operations research, management, 
policy and the law, and integrate this informa-
tion to formulate solutions. Projects may in-
clude ocean dumping systems, deep-sea 
mining systems, and oil-spill cleanup systems. 
Restricted to Course XIII-B students; others 
admitted by permission of instructor. 
J. T. Kildow, hi, S. Marcus, J. D. Nyhart, 
H. N. Psaraftis 

13.65 Production Analysis (A) 

Prereq.: 1.143J or 13.622J, or 13.441 or 
13.412 
G (1)  
3-0-6 

Analyzes production processes; evaluation of 
facility layout, production and material flow; 
process and facility design; production process 
control; mathematical and economic analysis 
of production; production and inventory sched-
uling; management information system; orga-
nization of manufacturing plants. 
E. G. Frankel 

13.661J Economics of Ocean 
Transportation (A) 

(Same subject as 15.937J) 
Prereq.: 14.120 or 15.012 or CTS 110J 
(1.182J) 
G (2)  
3-0-6 

Studies the economics of the principal ocean 
transportation markets and of resource alloca-
tion to ocean transportation. Structure of the 
markets and of the industries involved; bar-
riers to entry and competition; theory of inter-
national trade; spot and term freight rate 
formation in the tanker, dry bulk and tramp 
shipping markets; analysis of risks facing the 
industry, charter market operators and charter-
ers, world petroleum transportation network; 
liner shipping rate making; impact of maritime 
policies and regulations on the industry. 
H. N. Psaraftis, Z. S. Zannetos 
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13.665J Logistical and Transportation 
Planning Methods (A) 

(Same subject as 1.203J, 6.281J, 11.526J, 
15.078J, 16.76J, TPP 43J) 
Prereq.: 6.431, 15.075 
G (1) 
3-0-9 

See description under subject 1.203J. 
H. N. Psaraftis, A. I. Barnett, R. C. Larson, 
A. R. Odoni 

13.68 Management of Marine Systems (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

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, coastal fa-
cilities, and fishing; description of resources 
and constraints involved; impact of trends on 
management decisions; analysis of problems 
actually existing in the field. 
H. S. Marcus 

13.682J Current Issues in Engineering 
Management 

(Same subject as 1.485J, 3.562J, 6.941J, 
22.87J) 
Prereq.: — 
G (2)  
3-0-6 

See description under subject 1.485J. 
T. H. Lee 

13.683J Cases and Projects In Engineering 
Management (A) 

(Same subject as 1.486J, 3.563J, 6.942J, 
22.88J) 
Prereq.: 13.682J 
G (1) 
3-1-5 

See description under subject 1.486J. 
T. H. Lee 

13.684J Technology Planning (A) 

(Same subject as 1 487J, 3.564J) 
Prereq.: — 
G (1)  
3-0-6 

See description under subject 1.487J. 
J. M. Utterback, R. D. Logcher 

13.685J Manufacturing/Technology 
Interface (A) 

(Same subject as 3.565J, 15.365J) 
Prereq.: Permission of Instructor 
G (2)  
3-0-6 

See description under subject 15.365J. 
J. M. Utterback 

13.69 International Shipping (A) 

Prereq 13.68 
G (2) 
3-0-6 

Explores internal operating, financial, and mar-
keting issues as well as external market and 
technological factors which define the interna-
tional shipping environment. Includes effect of 
world energy crisis and changing trade pat-
terns upon demand for shipping; evaluation of 
shipping capacity requirements in terms of 
capital needs; new ship and terminal technolo-
gies; and effect of changing international rela-
tionships. Other students admitted by 
permission of the instructor. Taught jointly with 
Harvard Business School. 
H. S. Marcus 

13.700-13.709 Special Problems In Ocean 
Engineering 

Prereq.: — 
U (1, 2, S) 
Arr.  

Special reading, study, design, and/or investi-
gation under supervision of a qualified mem-
ber of the staff. Topics in ocean engineering, 
naval architecture, or marine engineering indi-
vidually arranged to suit interest of the 
student. Consult Department Student Adminis-
tration Office for subject number which will be 
assigned in accordance with the technical 
area of the topic selected. 
J. K. Vandiver 

13.710-13.719 Special Problems in Ocean 
Engineering (A) 

Prereq — 
G (1,2, S) 
Arr.  

Special reading, study, design, and/or investi-
gation under supervision of a member of the 
staff. Topics in ocean engineering, naval ar-
chitecture, or marine engineering individually 
arranged to suit interests of student. Consult 
Department Student Administration Office for 
subject number which will be assigned by the 
Department in accordance with the technical 
area of the topic selected. 
A. D. Carmichael 

13.73 A Survey of Ocean Engineering 
(Revised Unit) 

Prereq.. — 
U (2) 
1-0-1 

Series of lectures acquaints undergraduate 
students in ocean engineering with the many 
facets of the field including naval architecture 
and marine engineering. Explores relation-
ships and interfaces with the various engineer-
ing and scientific disciplines. Uses current 
problems and research projects for illustration. 
Each session conducted by a different faculty 
inember, concentrating on that faculty mem-
ber's area of interest. Undergraduate and 
graduate students from all departments are 
welcome. Consult Department headquarters. 

13.730-13.739 Seminar in Ocean 
Engineering 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Weekly lectures on new topics in ocean engi-
neering by members of the MIT staff. Consult 
Department Student Administration Office for 
subject number assigned in accordance with 
the technical area of the topic selected. Con-
sult Department headquarters 

13.74J Marine Data Systems (A) 

(Same subject as 6.455J) 
Prereq.: 2.02 or 6.003, 6.041, 18.075 
G (1) Not to be offered 1985-88 
3-0-9 

See description under subject 6.455J. 
A. B. Beggeroer, P. N. Mikhalevsky, 
(Woods Hole Staff): R. C. Spindel 

13.76 Introduction to Random Processes In 
Ocean Engineering (A) 

Prereq.: 18.04 or 18.075 
G (2) Not to be offered 1985-86 
3-0-9 

Fundamentals of random process theory and 
its application to physical and engineering 
problems. Elements of probability theory and 
statistics, harmonic analysis of deterministic 
and random processes, correlation, linear sys-
tems including those with frequency depen-
dent parameters such as ships in a seaway, 
analog and digital filtering, spectral analysis 
and extrema! statistics. Applications include 
ocean waves, seakeeping, offshore structures 
in storms, and the establishment of design 
criteria. 
J. H. Milgram, R. J. Van Houten 

13.77J invention 

(Same subject as 2.941J, 10.802J, 16.671J) 
Prereq.: — 
G (1) 
3-0-6 

See description under subject 2.941J. 
D. G. Jansson, A. D. Carmichael, 
W. R. Markey, J. P. Longwell 

13.771 Engineering Internship 

Prereq.: 
U U (1,2, S) 
0-6-0 

13.772 industrial Practice In Ocean 
Engineering 

Prereq.: 13.771 
U (1,2, S) 
Arr. 

13.774 Advanced Engineering internship 

Prereq.: 13.771 
G (1,2, S) 
0-6-0 

Enrollment restricted to students registered in 
Course XIII-C Program. Provides academic 
credit for assignments affiliated with XIII-C 
Program. Students register for 13,771 during 
their first and second company assignments, 
accumulating a total of 12 units. 13.772 pro-
vides academic credit for the seven month 
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company assignment. 13.771 and 13.772 ter-
minate with the S.B. degree. Students register 
for 13.774 during their third and fourth com-
pany assignments (atter admission to gradu-
ate school), accumulating a total of 12 
graduate units. Credit for above given upon 
satisfactory completion of company assign-
ments, receipt of favorable evaluation by com-
pany supervisor, and receipt of favorable 
evaluation of student's report about company 
assignment by faculty advisor. 
C. Chryssostomidis 

13.78 Entrepreneurship 

Prereq — 
G (2) 
4-0-5 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. G. Jansson 

13.80J Mechanical Vibration 

(Same subject as 2.06J) 
Prereq.: 2.03J or 13.003J 
U (1) 
3-0-9 

Concepts of mechanical vibration, including 
free and forced vibration of single and multi-
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 application of 
vibration measurement and analysis, including 
vibration isolation and dynamic absorbers, 
ships, offshore structures, engines, and rotat-
ing machinery. 
J. K. Vandiver, R. H. Lyon 

13.81J Principles of Acoustics (A) 

(Same subject as 2.360J, 16.081J) 
Prereq.: 13.003J (2.03J) or 16.004, 18.075 
G (1)  
3-0-9 

See description under subject 2.060J. 
P. Leehey, R. H. Lyon, S. E. Widnall 

13.82J Sound and Structural Vibration (A) 

(Same subject as 2.063J) 
Prereq.: 13.003J (2.03J) or 16.004, 18.075 
G (2)  
3-0-9 

See description under subject 2.063J. 
P. Leehey, R. H. Lyon 

13.84.1 Flow Noise (A) 

(Same subject as 2.065J, 16.082J) 
Prereq.: 2.20 or 13.021 or 16.02 
G (1) Next offered 1985-86 
3-0-9 

Elements of aerodynamics and hydrodynamic 
sound. Subsonic and supersonic jet noise. Jet 
noise suppression. Vortex sound and feed-
back resonance effects. Propeller, compres-
sor, and helicopter rotor noise arid noise 
suppression techniques. V/STOL noise, cavi-
tation noise. Boundary layer noise. Match 
wave radiation, structural response, and re-
radiation. Alternate years. 
P. Leehey, S. E. Widnall 

13.851 Fundamentals and Applications of 
Underwater Sound (A) 
(Revised Unit) 

(13.85) 
Prereq 18.075 
G (2) 
3-0-9 

Fundamentals of underwater sound systems 
as controlled by physical principles and prop-
erties of the ocean and its boundaries. Ana-
lyzes sonar systems. Absorption in seawater. 
Transmitting and receiving arrays. Scattering 
and reflection. Refraction and propagation 
loss. Noise and reverberation. Sonar design 
principles. Applications in charting, navigation, 
station keeping, target detection, fishing, pe-
troleum exploration, telemetry. 
I. Dyer, P. N. Mikhalevsky 

13.852 Advanced Sonar Systems 
Engineering (A) 
(New) 

Prereq.: 13.851 or 13.861, 6.003, 6.041 
G (2) Next offered 1985-86 
3-0-9 

Propagation and boundary interaction of 
sound in the ocean, continued from 13.851. 
Very low frequency and high frequency re-
gimes. Shallow water and Arctic ocean envi-
ronments. Propagation statistics: phase-
random multipath channels, spatial coherence, 
surface and seabottom scattering. Reverbera-
tion and target scattering statistics. Receiver 
design for active and passive systems. Alter-
nate years. 
P. N. Mikhalevsky, I. Dyer 

13.881 Ocean and Seabed Acoustics 1(A) 

Prereq.: Pe mission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Surveys properties of the ocean and seabed 
and of predictive models of sound propaga-
tion, in relation to sonar and seismic system 
design and/or to the use of sound to uncover 
oceanic properties. Ray and wave theories of 
propagation in vertically stratified media. 
Approximate propagation theories for a hori-
zontally varying ocean. Reflection and trans-
mission of sound by a stratified ocean bottom. 
Scattering from a random sea surface and 
seafloor. Introductory knowledge of Fourier 
analysis, probability, and wave propagation 
necessary. 
A. B. Baggeroer, 
(Woods Hole Staff): G. Frisk 

13.862 Ocean and Seabed Acoustics 11(A) 

Prereq.: 13.861 
G (2) Next offered 1985-86 
3-0-9 

Continues 13.861, treating ray and normal 
mode theory in greater depth, and introducing 
new topics. Emphasizes "state-of-the-art" level 
in ocean acoustics. Topics: ray theory correc-
tions, coupled normal mode theory, adiabatic 
approximation, continuum and virtual modes, 
rough surface scattering in mode theory, ray-
mode picture connections, parabolic equation, 

Thomson-Haskell propagator matrix, seismic 
wave (body and surface) overview, WKBJ 
synthetic seismograms, and hydrophone-
geophone intercomparisons. Permission of in-
structor required. 
(Woods Hole Staff): J. Lynch 

13.87 Wave Propagation in Random 
Media (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-88 
3-0-9 

Emphasizes physical principles and mathe-
matical techniques common to most problems 
of wave propagation through and scattering in 
random media. The ocean and atmosphere as 
random medium. Scattering by discrete scat-
terers and by a continuous inhomogeneous 
medium. Statistics of the medium and the 
propagating wave. Single and multiple scatter-
ing, saturation. Geometric, Rytov, and para-
bolic approximations; path integral method; 
transport equations; propagation of moments. 
Given at MIT. 
(Woods Hole Staff): Y. Desaubies 

13.88J Dynamics of Ocean Structures (A) 

(Same subject as 1.552J) 
Prereq.: 1.572, 13.80J or 2.06J 
G(2) 
3-0-9 

Presents prediction of structural dynamic re-
sponse and acquisition and analysis of experi-
mental data for contemporary ocean 
structures. Evaluates fixed platforms and 
moored tension leg platforms. Includes depen-
dence of predicted response on natural fre-
quencies, damping ratios, and characteristics 
of the wave spectrum. Response of long cylin-
drical cables, pipelines, and marine risers to 
vortex shedding. Discusses and demonstrates 
experimental, data reduction, and analysis 
techniques. Introdi: 	'atigue life calculation. 
J. K. Vandiver, S. 	Sunder 

13.901 Ocean Engineering Laboratory I 

Prereq.: 2.20 
U (2) LAB 
1-5-0 

Experimental projects in the fields of ocean 
engineering and naval architecture and marine 
engineering, conducted at the MIT Ship Tow-
ing Tank and the MIT Variable Pressure Water 
Tunnel. Ocean engineering experiments ar-
ranged to solve one or more design problems 
selected by the instructor. 
A. D. Carmichael 

13.902 Ocean Engineering Laboratory II 

Prereq.: 13.901, 13.003J 
U (1) LAB 
1-5-0 

Experimental projects in the fields of ocean 
engineering and naval architecture and marine 
engineering, conducted at laboratory facilities 
in the Department of Ocean Engineering. 
Ocean engineering problems arranged to 
solve one or more design problems selected 
by the instructor. 
A. D. Carmichael 
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13.91 Defense and Arms Control issues 
(New) 

Prereq.. — 
U (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. Lester, G. W. Rathjens, J. P. Ruina 

13.92 Marine Policy (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Surveys major ocean uses and their associ-
ated policy issues; demonstrates relationships 
among uses and among the scientific, techni-
cal, economic, and political/legal aspects. Top-
ic,s: law of the sea, seabed mining, offshore oil 
development, marine pollution, fisheries, and 
national security. 
J. T. Kildow. 

13.93 Technology of Nuclear Weapons and 
Arms Control 
(New) 

Prereq — 
G (1) 
4-0-8 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
G. W. Rathjens, J. P. Ruina 

13.94 Law for Ocean Systems (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

Legal framework for managing ocean re-
sources and systems, combining public law of 
the sea, admiralty, and the US regulatory law. 
OCS, tanker, shipping, and environmental re-
gimes. 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 re-
lationship of law and technology.  
J. D. Nyhart 

13.981J Ocean Resources Management (A) 

(Same subject as 3.581J) 
Prereq.: Permission of Instructor 
G (2) Not to be offered 1985-88 
3-0-6 

Comparative study of nature, utilization, man-
agement of seabed mining, offshore oil devel-
opment, fishing. Topics: changing perceptions 
of natural resources, availability, costs; results 
of increased demand; effects of technology on 
development; factors that compel new man-
agement systems; institutional and process 
changes in public and private sectors; role of 
resources in international political and eco-
nomic affairs. 
J. T. Kildow, J. P Clark 

13.97 Introduction to Technology and Law 

Prereq.: — 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
J. D. Nyhart 

13.98J Coastal Zone Management (A) 

(Same subject as 11.365J) 
Prereq.: Permission of Instructor 
G (2) 
3-3-6 

Lecture and field work subject in methods and 
concepts for balanced management of land 
and water resources in coastal regions. Top-
ics: physical and ecological coastal processes; 
implications of the range of human activities 
that place demands on the limited coastal re-
source base; institutional and regulatory 
framework for coastal management systems. 
J. T. Kildow 

13.990J Oceanographic Systems I 

(Same subject as 1 697J) 
Prereq — 
G (S) 
2-4-6 

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 through ex-
periment design, instrumentation design, 
construction and test, deployment, data taking 
and interpretation of results. Research teams 
made up of students in 13.990J and 13.991J 
together. Participation in summer seminars at 
WHOI. Given at Woods Hole Oceanographic 
Institution. 
(Woods Hole Staff) 

13.991J Oceanographic Systems II 

(Same subject as 1.698J) 
Prereq.: — 
G (S) 
2-4-6 

Continuation of 13.990J during second sum-
mer term in the MIT—WHOI joint program in 
oceanographic engineering. Given at Woods 
Hole Oceanographic Institution. 
(Woods Hole Staff) 

13.994 Buoy Engineering (A) 

Prereq.: 2.01 or 2.03J/13.003J or 13.80J; 
18.03 
G (2) Not to be offered 1985-86 
3-0-6 

Theoretical and practical aspects of buoy sys-
tems structural design. Stability of immersed 
and surface floating bodies. Wave theory. 
Heave and roll response of buoys to ocean 
wave excitation. Hydrodynamic forces on con-
strained bodies. Equilibrium trajectories of im-
mersed cables. Two- and three-dimensional 
models for computer analysis. Dynamics of 
mooring lines. Outline of practical aspects of 
buoy system design. Buoyancy materials. 
Mooring line components. Anchoring. Buoy 
system installation and retrieval. Given at MIT. 
(Woods Hole Staff): H. 0. Berteaux 

13.998 Principles of Oceanographic 
Instrument Systems — Sensors and 
Measurements (A) 

Prereq.: 2.03J/13.003J, 18.075 
G (2) Not to be offered 1985-86 
3-3-6 

Introduces theoretical and practical principles 
in 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 limi-
tations; standards. Examples of system design 
from physical oceanography, geophysics, sub-
mersibles, acoustics. Laboratory project 
required. 
(Woods Hole Staff): A. J. Williams 

13.999J Special Projects In Oceanographic 
Engineering (A) 

(Same subject as 1.699J) 
Prereq.: Permission of Instructor 
G (1,2, S) 
Arr. 

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 Oceano-
graphic Institution. 
(Woods Hole Staff) 
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14 Economics 

General Economics and 
Theory 

 

14.UR Undergraduate Research 

Prereq.: 14.02 
U (1, 2) 
Arr. 

Participation in research with an individual fac-
ulty member or research group, independent 
research or study under the guidance of a fac-
ulty member. Admission by arrangement with 
individual faculty member. 
E. C. Brown 

14.01 Economic Principles I 

Prereq.: — 
U (1,2, S) 
3-0-6 

Introduces microeconomic concepts and ana-
lysis. Supply and demand analysis, theories of 
the firm and of individual behavior, competition 
and monopoly, welfare economics. Applica-
tions to problems of current economic policy. 
A special section is offered for potential 
majors. 
H. S. Farber 

14.014J Engineering Aspects of Economic 
Analysis 

(Same subject as 1 01J) 
Prereq.: — 
U (1) 
4-0-8 

See description under subject 1.01J. Credit is 
not given for both 14.01 and 14.014J or 1.01J. 
0. H. Marks 

14.02 Economic Principles II 

Prereq.. — 
U (1,2, S) 
3-0-6 

Introduces macroeconomics. Determinants of 
the overall levels of economic activity, fiscal 
and monetary policy, price controls, distribu-
tional effects of macroeconomic policies, infla-
tion, and unemployment. Applications to 
problems of current economic policy. A special 
section is offered for potential majors. 
T. J. Kehoe 

14.03 Applied Microeconomics 

Prereq.: 14.01 
U (1, 2) 
3-0-6 

Designed for non-majors who desire further 
exposure to microeconomics and its applica-
tions. Presents basic theory of consumer and 
producer behavior and welfare analysis at an 
intermediate level. Emphasizes applications, 
including cost-benefit analysis, transportation, 
price regulation, research and development, 
and pollution. 
Term 1: J. v. R. Farrell 
Term 2: W. C. Wheaton 

14.04 Intermediate Microeconomic Theory 

Prereq.: 14.01 
U (2) 
4-0-8 

Basic theory of consumer behavior, production 
and costs, partial equilibrium analysis of pric-
ing in competitive and monopolistic markets, 
general equilibrium, welfare and capital. Credit 
not given for both 14,03 and 14.04. May not 
count toward Humanities Requirement. 
J. Tirole 

14.06 intermediate Macroeconomic Theory 

Prereq.: 14.02 
U (1, 2) 
4-0-8 

Theory of national income determination, static 
and dynamic; components of aggregate de-
mand; analysis of aggregate supply. Theory of 
growth and inflation, 
Term 1: 0. J. Blanchard 
Term 2: R. M. Solow 

14.07 History of Economic Thought 

Prereq. 14.01, 14.02 
U (2) 
3-0-6 

A selective historical survey of the develop-
ment of economic analysis; gives varying de-
grees of attention to the contributions of 
Aristotle, Aquinas, Mun, Hume, Smith, Mal-
thus, Ricardo, Marx, Mill, Walras, Marshall, 
Keynes, and Schumpeter, 
R. L. Bishop 

14.08 Current Economic Problems 
(New) 

Prereq.: 14.01, 14.02 
U (1) 
3-0-6 

Discussion of selected economic problems 
and policies under current public considera-
tion, such as stabilization, unemployment and 
inflation, capital formation, taxes, energy, agri-
culture, regulation, foreign trade and lending. 
Limited to 20. 
E. C. Brown 

14.09 Reading Seminar In Economics 

Prereq.: 14.04, 14.06 
U (1, 2) 
Arr. 

Reading and discussion of particular topics in 
economics. Open to advanced undergraduate 
students by arrangement with individual faculty 
members. Consult E. C. Brown. 

14.101 Mathematics for Economists 

Prereq.. 18.02 
G (1) 
4-0-8 

Linear algebra emphasizing topics of interest 
to economists. Also topics in multivariate dif-
ferential calculus and optimization theory. Pro-
vides mathematical prerequisites for 
econometrics. 
J. E. Harris 

14.110J Applied Microeconomic 
Analysis (A) 

(Same subject as 1.147J, CTS 110J) 
Prereq 14.01 
G (1) 
3-0-6 

For students with primary interests outside of 
economics who wish to acquire some exper-
tise in applied economic analysis. Develop-
ment of microeconomic theory at an 
intermediate level, including consumer and 
producer theory, imperfect competition, capital 
and welfare economics, emphasizing applica-
tions of particular relevance to engineers, such 
as problems related to transportation, energy, 
water resources, alid constructed facilities. 
Credit not given for this subject and 14.03, 
14.04. 
W. C. Wheaton 
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14.111J Economics of Project 
Evaluation (A) 

(Same subject as 1.148J) 
Prereq.: 14.03 or 14.120 
G (2) 
3-0-6 

Economic concepts of costs and benefits: con-
sumers and producers' surplus; shadow 
prices; and valuation of non-market costs and 
benefits. Investment criteria and the discount 
rate: static and dynamic; treatment of risk and 
uncertainty. Pricing policies and investment 
rules. Case studies in developed and under-
developed countries: transportation, water 
resources, pollution abatement, and energy. 
J. Rothenberg 

14.120 Microeconomic Theory (A) 

Prereq.: 14.03 
G (1) 
3-0-9 

Comprehensive survey, emphasizing more ad-
vanced aspects as compared with similar un-
dergraduate subjects. Equilibrium of the 
household, the firm, and markets with various 
degrees of competition and monopoly. Re-
source allocation and income distribution in 
static general equilibrium. Capital, interest, 
and dynamic equilibria. Cost-benefit analysis 
and welfare economics. 
R. L. Bishop 

14.121 Microeconomic Theory 1(A) 

Prereq.: 14.04 
G (1) 
2-0-4 

14.122 Microeconomic Theory 11(A) 

Prereq.: 14.04 
G (1)  
2-0-4 

Theory of consumption, production, and distri-
bution. Comparative static analysis, consumer 
surplus, duality, partial and general equilib-
rium, fundamental welfare theorem. Introduces 
monopoly, oligopoly, and uncertainty. Half-
term subjects. 
J. M. Tirole, F. M. Fisher 

14.123 Microeconomic Theory 111 (A) 

Prereq 14.122 
G (2)  
2-0-4 

14.124 Microeconomic Theory IV (A) 

Prereq.. 14121, 14.123 
G (2) 
2-0-4 

Introduces theory of resource allocation and 
price system. Emphasizes the use of effi-
ciency prices as guide to decentralized deci-
sion making. Issues in central planning; 
externalities; second-best analysis. 14.124: 
Capital theory: one- and two-sector growth 
theory; welfare criteria and their limitations. 
Half-term subjects. 
14,123: E. S. Maskin 
1 4.124: P. A. Diamond 

14.125 General Equilibrium (A) 

(14.152) 
Prereq.: 14.04 
G (1) 
3-0-9 

Theory of general competitive equilibrium from 
modem mathematical points of view. Topics 
include properties of aggregate demand func-
tions, existence of equilibrium, fixed-point 
theorems and computational techniques, core 
of an economy, nonconvexities, stability and 
uniqueness of equilibrium, and empirical gen-
eral equilibrium models. 
T. J. Kehoe 

14.126 Game Theory (A) 

(14.147) 
Prereq.: 14.122 
G (1)  
2-0-4 

Two-person zero sum games and the minimax 
theorem; non-cooperative games and Nash 
equilibrium; the core and market games; Sha-
pley value, the bargaining set, and other coop-
erative solution concepts. Half-term subject. 
E. S. Maskin 

14.127 Economics of Uncertainty (A) 

(14.145) 
Prereq.: 14.124 
G (2)  
3-0-9 

Individual behavior under uncertainty. Equilib-
rium and welfare with uncertainty. Search and 
information. 
0. D. Hart, C-F. Huang 

14.128 Mathematical Optimization and 
Economic Theory (A) 
(Revised Unit) 

(14.142) 
Prereq.: 14.124 
G (1)  
2-0-4 

Linear and nonlinear programming, duality 
theory, dynamic programming, and optimal 
control. Half-term subject. 
M. L. Weitzman 

14.132 Schools of Economic Thought (A) 

Prereq.: 14.04 
G (2)  
3-0-9 

Historical development of economics, as illus-
trated by selected writers: Aristotle, Aquinas, 
Hume, Smith, Ricardo, Malthus, Mill, Marx, 
Walras, Marshall. 
R. L. Bishop 

14.141 Disequilibrium Foundations of 
Equilibrium Economics (A) 

Prereq.: 14.122 
G (2) Next offered 1985-86 
2-0-4 

Does a competitive economy with rational 
agents taking advantage of disequilibrium op-
portunities for arbitrage tend to approach equi-
librium? Is that equilibrium competitive? 
Importance of the subject for the foundations 
of usual economic analysis and the theory of 
value. Historical review and modern theory of 
stability in relation to above question. Half-
term subject. 
F. M. Fisher 

14.142 Advanced Topics in Optimization 
(A) 
(Revised Unit) 

Prereq.: 14.128 
G (1)  
2-0-4 

Applications of optimization theory to eco-
nomic model building, including activity analy-
sis, input-output theory, stochastic control, and 
optimal growth theory. Half-term subject. 
M. L. Weitzman 

14.144 Applied Price Theory (A) 

Prereq.: 14.122 
G (2)  
Arr. 

Selected topics in price theory, focus changing 
from year to year. Currently emphasizes the 
economics of exhaustible and renewable natu-
ral resources. 
R. M. So/ow 

14.147 Economic Applications of Game 
Theory 
(Revised Content) 

Prereq.: 14.126 
G (1) 
2-0-4 

Advanced topics in game theory. Half-term 
subject. 
E. S. Maskin 

14.148 Advanced Topics in Microeconomic 
Theory (A) 

Prereq.: 14.124 
G (1)  
Arr. 

14.149 Advanced Topics In Microeconomic 
Theory (A) 

Prereq.: 14.124 
G (2)  
Arr. 

Advanced topics in microeconomic theory of 
current interest. 
Staff 
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14.151 Mathematical Approach to 
Economics (A) 

Prereq 14 124 
G (1) Next offered 1985-86 
3-0-9 

The use of mathematical method in all the 
fields of economics. 
P. A. Samuelson 

14.153 Topics In Mathematical 
Economics (A) 

Prereq.: 14.125 
G (2) Next offered 1985-86 
2-0-4 

Subject matter varies from year to year. Top-
ics may include: applications of differential to-
pology to equilibrium theory, complexity of 
computational algorithms, economies with a 
continuum of agents, and empirical applica-
tions of general equilibrium models. Permis-
sion of instructor required. Half-term subject. 
T. J. Kehoe 

14.191, 14.192 Economics Seminar (A) 

Prereq.: 14.121 
G (1, 2) 
Arr. 

Special economic problems. 
D. D. Fudenberg, J. M. Tirole 

14.193, 14.194 Seminar: Topics In 
Economics (A) 

Prereq.: 14.121, 14.451 
G (1,2) 
Arr. 

Topics in economics of current interest. 
0. D. Hart 

14.195, 14.196 Reading Seminar In 
Economics (A) 

Prereq.. 14.121 
G (1, 2) 
Arr. 

Reading and discussion of special topics in 
economics. Open to advanced graduate stu-
dents by arrangement with individual members 
of the staff. 
Staff 

14.198, 14.199 Teaching introductory 
Economics 

Prereq.. 
G G (1,2) 
2-0-2 

Required of teaching assistants in introductory 
economics (14.01 and 14.02) under the super-
vision of the faculty member in charge of the 
subject. Pass/fail subject. 
H. S. Farber, T. J. Kehoe 

Industrial Economics 

14.20 industrial Organization and Public 
Policy 

Prereq.: 14.01 
U (1) 
3-0-6 

Analyzes the structure, behavior, and perfor-
mance of industrial markets in the US 
economy. Topics include the measurement of 
monopoly power, behavior of firms In oligopoly 
markets, static and dynamic measures of mar-
ket performance, anti-trust policy, and public 
utility regulation. 
G. Saloner 

14.21J Health Economics 

(Same subject as HST 901J) 
Prereq.: 14.01 
U (2) 
3-0-6 

Applies theoretical and empirical tools of eco-
nomics to problems of health and medical 
care delivery. Concentrates on selected prob-
lems, such as: the welfare economics of 
"health" as a commodity; hospitals and the 
nonprofit sector; human capital and medical 
manpower; and innovation in medicine. HST 
901J may also count toward Humanities 
Requirement. 
J. E. Harris 

14.23 Government Regulation of Industry 

Prereq.: 14.01 
U (2) 
3-0-6 

Examines economic rationale for and against 
government regulation of prices, entry, product 
quality, and production processes in various 
US industries. Theoretically and empirically 
examines economic effects of current regula-
tory practices through case studies. 
A. F. Friedlaender 

14.271 Problems In industrial 
Economics (A) 

Prereq.: 14.04 
G (1) 
3-0-9 

Small and large enterprises in the American 
economy; market structures; degrees of mo-
nopoly and competition; requisites of public 
policy. 
P. L. Joskow, G. Saloner 

14.272 Government Regulation of 
Industry (A) 

Prereq.: 14.04 
G (2) 
3-0-9 

Use and evaluation of a variety of public policy 
instruments that affect the behavior and per-
formance of industrial markets, such as anti-
trust policy, public utility regulation, consumer 
protection, environmental policy, peak load 
pricing, and public enterprise 
P. L. Joskow, J. E. Harris 

14.281 The Energy Industries 

Prereq.: 14.01 
G (1) Next offered 1985-86 
3-0-6 

Surveys the main trends in production, pricing, 
and investment costs of coal, electric power, 
crude oil, and refined products. Economics of 
nuclear power. Intended for students of either 
economics or engineering. 
M. A. Adelman 

14.285J Current Economic and Regulatory 
Problems In Toxicology (A) 

(Same subject as 20.619J, HST 902J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

See description under subject 20.619J. 
J. E. Harris, S. R. Tannenbaum 

14.286J Health Economics Seminar (A) 

(Same subject as HST 903J) 
Prereq.: 14.04 
G (2) Next offered 1985-86 
3-0-9 

Advanced subject in economics of health care 
sector. Considers selected topics in depth, 
such as design and financing of health insur-
ance; behavior of nonprofit hospitals; role of 
competition in the medical care market; deter-
minants of technological change; and effects 
of government regulations. Permission of in-
structor required. 
J. E. Harris 

14.291 Industrial Economics Seminar (A) 

Prereq.: 14.04 
G (1) 
3-0-6 

14.292 Industrial Economics Seminar (A) 

Prereq.: 14.271 
G (2) 
3-0-6 

Particular problems in industrial economics. 
J. v. R. Farrell 
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Statistics and 
Econometrics 

14.30 Introduction to Statistical Method 
In Economics 

Prereq.. 18.02 
U (1,2) SD 
4-0-8 

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 Humanities Requirement. 
Term 1: J. M. Poterba 
Term 2: C-F. Huang 

14.31 Econometrics 

Prereq.: 14.30 
U (1,2) LAB 
3-4-5 

Introduces basic econometric techniques 
strongly emphasizing applications. Problems in 
estimating such economic variables as con-
sumption-income-price relationships, produc-
tion functions, and in simulating economic 
models. May not count toward Humanities 
Requirement. 
Term 1: J. L. Powell 
Term 2: E. Kuh 

14.381 Statistical Method in Economics 

Prereq.: 18.02 
G (1)  
4-0-8 

Self-contained introduction to probability and 
statistics as background for advanced econo-
metrics. Elements of probability theory, sam-
pling theory, asymptotic approximations, 
decision theory approach to statistical estima-
tion focusing on regression, hypothesis test-
ing, and maximum likelihood methods. 
Illustrations from economics and application of 
these concepts to economic problems. 
J. L. Powell 

14.382 Econometrics 1(A) 

Prereq 14.101, 14.381 
G (2)  
4-0-8 

14.383 Econometrics 11(A) 

Prereq . : 14.382 
G (1) 
4-0-8 

Theory and economic applications of the linear 
multiple regression model. Identification and 
structural estimation in simultaneous models. 
Analysis of economic policy and forecasting in 
microeconomic models. 
J. A. Hausman 

14.384 Time-Series Analysis (A) 

Prereq.: 14.382 or 14.388 
G (1) 
2-0-4 

Theory and applications of time-series models, 
including stochastic processes, ARIMA pro-
cesses, spectral analysis, and distributed lags. 
H. L. White 

14.386 Advanced Topics in 
Econometrics (A) 

Prereq.: 14.383 
G (2) 
3-0-9 

Selected topics including specification error, 
nonlinear estimation, simulation, aggregation 
and the derivation of economic policy models. 
H. L. White 

14.388 Applied Econometrics (A) 

Prereq,: 14.101, 14.381 
G (2) 
3-0-9 

Theory and practice of econometrics. The 
linear regression model, tests of hypotheses, 
generalized least squares, distributed lags, 
and simultaneous equations. Emphasizes 
applications. 
T. M. Stoker 

14.389 Econometrics Paper (A) 

Prereq.: 14.382 or 14.31 
G (1) 
0-0-3 

Paper in econometrics required of all Ph.D 
candidates who do not take 14.383. 
J. A. Hausman 

14.39 Undergraduate Thesis Seminar 

Prereq.: 14.04, 14.06, 14.31 
G (1) 
2-0-4 

Develops a workable thesis proposal through 
critical reading of current research, review and 
written commentary on topical literature, indi-
vidual reports, and conferences. For senior 
economics majors. Half-term subject. 
E. C. Brown 

14.391 Wtokshop In Economic 
Research (A) 

Prereq.: 14.124, 14.454 
G (1) 
2-0-10 

14.392 Workshop in Economic 
Research (A) 

Prereq . : 14.124, 14.454 
G (2) 
2-0-10 

Develops research ability of students through 
intensive discussion of dissertation research 
as it proceeds, carrying out of individual or 
group research projects, and critical appraisal 
of current reported research. Workshops di-
vided into various fields, depending on interest 
and size. 
Staff 

National Income and 
Finance 

14.40 Monetary and Banking Policy 

F rereq.: 14.06 
U (1) 
3-0-9 

Monetary factors affecting the level of ritional  
income and relationships of financial institu-
tions to theso factors. Financial organization of 
society: the money-banking system, credit in-
stitutions, capital markets, and international fi-
nancial relations. Monetary history. 
P. A. Diamond 

14.42 Economics of Pollution 

Prereq.: 14.01 
U (1)  
3-0-6 

Market processes with negative-good byprod-
ucts of production and consumption. Externali-
ties in negative-good processes. Models of 
pollution and congestion. Nature of subopti-
malities and the public policy problems. Ap-
proaches to public policy: property rights, 
controls, subsidies, public investment, pollution 
and congestion charges 
J. Rothenberg 

14.43 Public Finance 

Prereq.: 14.03 or 14.04: 14.06 
U (2)  
3-0-9 

Analyzes effect of taxation on microeconomic 
activity. Examines directions for tax reform. In-
come and corporation tax, Social Security 
programs. 
J. M. Poterba 

14.451 Macroeconomic Theory 1 (A) 

Pre req. : 14.06 
G (2) 
2-0-4 

14.452 Macroeconomic Theory 11(A) 

Prereq.: 14.451 
G (2) 
2-0-4 

Macroeconomic analysis of general equilib-
rium. Financial markets and the money supply 
process. Models of asset demand and the 
channels of transmission of monetary and 
fiscal policy. 14.452: Determination of aggre-
gate output, employment, and prices. Keynes 
and alternate theories. The Phillips Curve. In-
flation in the short and long run. Half-term 
subject. 
R. Dornbusch, S. Fischer 
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14.453 Macroeconomic Theory 111(A) 

Prereq.: 14.452 
G (1) 
2-0-4 

14.454 Macroeconomic Theory IV (A) 

Prereq.. 14.453 
G (1) 
2-0-4 

Theory of involuntary unemployment, sources 
of wage and price stickiness; role of expecta-
tions. 14.454: Quantitative macroeconomics 
Consumption, investment, and other compo-
nents; of aggregate demand Structure of corn-
plate econometric models of the US economy. 
Halt-term subject 
14.453: 0. J. Blanchard 
14.454: R. M. So/ow 

14.458, 14.459 Advanced Topics in 
Macroeconomic Theory (A) 

Prereq.. 14.454 
G (1,2) 
Arr. 

Advanced topics in macroeconomic theory of 
current interest. 
.J-M. Grandmont 

14.462 Monetary Economics I (A) 

Prereq.: 14.121, 14.451 
G (1) 
3-0-9 

Determinants of supply of money with special 
attention to role of Federal Reserve System. 
Discusses nature of demand for money Role 
of monetary policy in determination of level of 
economic activity. Cost of inflation and 
unemployment 
S. Fischer, 0. J. Blancharo 

14.463 Monetary Economics 11(A) 

Prereq.: 14.122, 14 452 
6(2) 
3-0-9 

General equilibrium theory of money, interest, 
prices, and output; portfolio problems, and the 
effects of monetary phenomena on investment 
and accumulation of wealth with special refer-
ence to problems arising from uncertainty. 
S. Fischer, 0. J Blanchard 

14.471 Fiscal Economics 1(A) 
(Revised Unit) 

Prereq 14.04 
G (1) 
3-0-9 

First- and second-best final theory (income 
distnbution, public goobs, externalities, dead-
weight burden, Ramsey Problem). Incidence 
models. Economic response to taxation. 
J. M. Poterba 

14.472 Fiscal Economics 11(A) 
(Revised Unit) 

(14.477) 
Prereq.: 14.04 
G (2) 
3-0-9 

Quantitative analysis of economic effects of 
fiscal instruments and fiscal changes, such as 
negative income tax, corporate income tax in-
tegration, general fiscal incidence, expenditure 
taxation. 
J A. Hausman 

14.474 Fiscal Economics III (A) 

Prereq 14.124 
G (2) Next offered 1985-86 
2-0-4 

Topics of current research interest in ad-
vanced fiscal theory, such as optimal taxation, 
optimal expenditure policy, policies to deal 
with externalities. Half-term subjects. 
J. M. Pot erba 

14.476 Social Insurance (A) 

Prereq.: 14.121, 14.122 
G (2) Next offered 1985-86 
3-0-9 

Theory of social insurance and examination of 
some of existing and proposed US programs 
including some subset of Social Security, Un-
employment Compensation, Worker's Com-
pensation, National Health Insurance. 
P. A. Diamond 

14.482 income Distribution Economics (A) 

Prereq.: 14.124 
G (2) 
3-0-9 

Modern theories and empirical studies of the 
determinants of the distribution of income. 
L C. Thurow 

International, Interregional, 
and Urban Economics 

14.50 State and Local Government Finance 

Prereq 14.01 
U (2) Next offered 1985-86 
3-0-6 

Issues in state and local government finance. 
paying particular attention tc role of labor 
costs and labor relations. Topics include urban 
fiscal crisis, school finance reform, public sec-
tor impasses, and impacts of public employee 
unions. 
H. C. Katz 

14.51J Urban Economics 

(Same subject as 11 008J) 
Prereq.. 14.01 
U (1) 
3-0-6 

Analyzes urban problems in US using an eco-
nomic methodology. Metropolitan growth and 
suburbanization, housing markets, segregation 
and urban renewal, transportation systems, 
ghetto economic development, municipal fi-
nance, and social service provision. Develops 
theoretical perspectives primarily through dis-
cussion ot policy issues. 11 008J may also 
count toward Humanities Requirement. 
J. Rothenber9 

14.53 Comparative Economic Systems 

Prereq.: 14.02 
U (1) 
3-0-6 

Comparative study of the treatment of eco-
nomic problems under difierent economic sys-
tems. Analyzes the economic ideology of 
capitalism, utopian writings, market socialism, 
workers' maitegement, and Marxism. Func-
tions of prices, profits, and planning in alloca-
tion of resources. Compares several capitalist 
and socialist countries including the US and 
Yugoslavia. 
M. L. Weitzman 

14.54 International Trade 

Prereq.. 14.03 or 14.04 
U (1) 
3-0-9 

Theory of international trade and finance, and 
application to current problems, such as ex-
change restrictions, economic development, 
aria foreign aid. 
R. Dornbusch 

14.573J Urban Economic Analysis 1(A) 

(Same subject as 1 283J, 11.410J) 
Prereo 14.04 
G (1) 
3-0-9 

See description under subject 11 410j 
W C. Wheaton 
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14.574J Urban Economic Analysis 11(A) 

(Same subject as 11.411J) 
Prereq.: 11.410J or 14573.1 
G (2) 
3-0-9 

Urban housing markets and neighborhoods. 
Economics of slums, ghettos, and public pol-
icy. Congestion, pollution, and urban crime. 
Local government in metropolitan areas. 
Criteria for public action. 
J Rothenberg 

14.576J Topics in Transportation 
Economics (A) 

(Same subject as 1.284J) 
Prereq :14.03 or 14.04 
G (2) Next offered 1985-86 
3-0-9 

See description under subject 1.2841 
C. Winston 

14.581 International Economics 1(A) 

Prareq.: 14.04 
G (1)  
3-0-9 

Theory of international trade and applications 
in commercial policy. 
P. R. Krugman 

14.582 international Economics 11(A) 

Prereq.: 14.06, 14.581 
G (2)  
3-0-9 

Adjustment in international economic relations 
with attention to foreign exchange markets, 
balances of payments, and the international 
monetary system. 
R. Dornbusch 

Labor Economics and 
Industrial Relations 

14.63 Labor in Industrial Society 

Prereq.: — 
U (1, 2) HUM-D 
3-0-6 

Introductory analysis, through an integrated 
social science approach, of the nature of labor 
problems In an industrial society; emphasizing 
unemployment, participation In the labor force, 
development of labor organizations, accom 
modation of management and unions through 
the dynamic bargaining process, industrial 
conflict, and other selected issues arising be-
tween management and labor in American 
society. 
H. C. Katz 

14.84 Labor Economics and Public Policy 

Prereq. 14.01 
U (2) 
3-0-6 

Theory and rvidence concerning the function-
ing of the labor market. Particular emphasis 
on the roles played by government and 
unions. Topics: minimum wages, labor market 
effects of social insurance and welfare pro-
grams, the collective bargaining relationship, 
discrimination, and unemployment. Permission 
of instructor required for students without 
14.01 background. 
K. G. Abraham 

14.871J Labor Economics (A) 

(Same subject as 15.671J) 
Prereq.: 14.64 or 15.663 
G (1)  
3-0-6 

Emphasizes structure of labor markets and 
determinants of wage levels, unemployment, 
the distribution of income and employment op-
portunity. Gives special attention to impact of 
unions on both wage and nonwage elements 
of collective bargaining in light of the charac-
teristics and objectives of particular unions. 
Other special topics growing out of recent 
research in labor economics. 
M. J. Piore 

14.672J Public Policy on Employment and 
Industrial Relations (A) 

(Same subject as 15.672J) 
Prereq.: 14.64 or 15.663 
G (2)  
3-0-6 

Major trends in legislation and other govern-
ment activities affecting the work place 
Topics: wage and price controls, equal em-
ployment opportunity, and government regula-
tion of union organization, collective 
bargaining, industrial disputes, wages and 
hours of work, and workplace health and 
safety. Also explores the broad economic and 
social questions reiroad by these trends. 
H. S. Farber 

14.874J Comparative Systems of Industrial 
Relations and Human Resource 
Development (A) 

(Same subject as 15.674J, STS 512J) 
Prereq.: 14,64 or 15.663 
G (2) 
3-0-6 

See description under subject 15 674J. 
M. J. Piore 

14.891J Research Seminar In industrial 
Relations (A) 

(Same subject as 15.691J) 
Prereq.: 14.671J or 14.672J 
G (1)  
3-0-6 

14.692J Research Seminar in Industrial 
Relations (A) 

(Same subject as 15.692J) 
Prereq.: 14.691J 
G (2)  
3-0-6 

See description under subject 15.691J, 
15.692J. 
Staff 
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14.71 Topics in Economic History 

Prereq.: 14.02 
U (2) HUM-D 
3-0-6 

Applies economic analysis to historical prob-
lems. Topics vary from year to year. In the 
past they Included The Economic Effects of 
the Black Death," "The Economic CauseP of 
Slavery and Serfdom," and others. The focus 
this year is on the US. Limited to 20. Some 
knowledge of history desirable. 
P. Temin 

14.731 American Economic History (A) 

Prereq.: 14.04, 14.06 
G (1)  
3-0-9 

Surveys the beginnings of American industrial-
ization, emphasizing a quantitative approach 
and the 19th century. Topics: effects of gov-
ernment economic policies such as land distri-
bution and tariffs, importance of railroads, 
profitability of slavery. Limited to 20. 
P. Temin 

14.732 Problems in Russian Economic 
History (A) 

Prereq.: 14.04, 14.05 
G (2) Next offered 1985-86 
3-0-9 

Comparative study of major problems in Rus-
sian economic history prior to 1917 both for 
their own sake and as a background for an 
understanding of the events of 1917 and of 
Soviet policies since. Topics vary yearly, but 
emphasizes land and peasant problems and 
industrialization method3. Consult P. Temin. 

14.733 European Economic History: 
Monetary and Financial Aspects (A) 

Prereq.: 14.121 
G (2) Next offered 1985-86 
3-0-9 

Surveys the development of money, banking, 
central banking, government and private 
finance, including capital markets, in Western 
Europe from 1600, emphasizing comparative 
institutional changes in national systems and 
the development of European-wide institutions. 
Consult P. Temin. 

14.734 Problems in Economic History (A) 

Prereq.: 14.731, 14.732 or 14 733 
G (2) 
3-0-9 

Analyzes problems of industrial society, focus-
ing on the century after 1860 and on the 
American experience. Topics vary yearly in-
cluding effects of wars on welfare and growth, 
nature of the long deflation of late 19th cen-
tury, contrast in international relations before 
and atter 1914, depression of the 1930s. 
P. Temin 

14.74 Economic Growth and Development 

Prereq.: 14.02 
U (1) 
3-0-6 

Analytical treatment of the problems of eco-
nomic growth and development combined with 
comparative studies of the growth of advanced 
and underdeveloped economies. Considers 
policy measures to promote economic devel-
opment and growth. 
R. S. Eckaus 

14.771 Problems of Economic 
Development (A) 

Prereq.: 14.121, 14.451 
0(1) 
3-0-9 

Analyzes problems of the rural sector in devel-
oping countries, urban-rural migration, unem-
ployment, sectoral balance and efficiency of 
private resource allocation. 
R. S. Eckaus 

14.772 Theory of Economic 
Development (A) 

Prereq.: 14.121, 14.451 
G (2) 
3-0-9 

Analyzes problems in international trade and 
development; studies structure and use of 
planning models for development policy and 
use of cost-benefit aralysis. 
L. J. Taylor 

14.774 Technology and Development (A) 

Prereq.: 14.74 
G (2) Next offered 1985-86 
3-0-9 

A survey, for noneconomics majors, of issues 
in identifying, choosing, and using particular 
technologies in developing .:ountries and con-
sequences ot decisions made. Topics: eco-
nomic analysi3 of implications of social, 
political, and technological criteria and con-
straints on choice in rural as well as urban 
production conditions. International transfer 
and adaptation of technology, including role of 
transnational corporations. Case studies de-
velop and illustrate problems. 
R. S. Eckaus 

14.776 Theory and Problems of Economic 
Development (A) 

Prereq.: 14.02 
G (2) 
3-0-9 

For non-economics majors on survey and 
analysis of problems of developing countries. 
Special attention to interrelationships between 
agricultural and industrial sactors and urban-
rural migration, analysis of dual economies in 
development processes, resource allocation, 
international trade and development problems, 
monetary and structural changes, applications 
of cost-benefit analysis and planning models 
for development. 
R. S. Eckaus 

14.780 Alternative Approaches to 
Macroeconomic Theory: Distribution, 
Growth, and Price Formation (A) 

Prereq.: 14.04, 14.06 
G (2) 
3-0-9 

Reviews neoclassical and non-necclassical 
(Marxian, Cambridge-style, and other) rules 
describing growth and distribution models. Re-
cent topics in Marxian debate: joint production 
and measurement of surplus, unequal ex-
change, falling rats of profit. Cambridge 
models: price formation, reswitching, growth. 
Structuralist models: underdevelopment, mon-
etary issues 
L. J. Taylor 

14.781J Political Economy I: Theories of 
the State and the Economy (A) 

(Same subject as 17.156J) 
Prereq.: Permission of instructor 
G (1) 
3-0-9 

See description under subject 17.156J. 
M. J. Piorc, S. Berger 

14.782 Comparative Economic Systems (A) 

Prereq.: 14.121, 14.451 
G (2) 
3-0-9 

Comparative study of capitalism and social-
ism, including market socialism, workers' man-
agement (in Yugoslavia). Marxism and 
centrally-planned economies, emphasizing the 
Soviet Union. Soviet industrialization debates 
and growth models. Development of the So-
viet economy. Management of agriculture and 
industry. Prices and wages. Measures of rela-
tive efficiency. Comparisons with China. 
M. L. Weitzman 

Economic History 	 Economic Development 
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Managerial Economics 

1S.UR Undergraduate Research 

Prereq.: — 
U (1, 2) 
Arr. 

Extended participation in the work of a re-
search group which includes such activities 
as independent study of the literature, direct 
involvement in the group's research commen-
surate with the student's skills and prepara-
tion, or project work under an individual faculty 
member extending over more than one term. 
Admission by arrangement with individual fac-
ulty member. 
J. B. Orlin 

15.001 Managerial Economics 

Prereq. — 
U (1,2) 
4-0-8 

Introduces micro and macroeconomics em-
phasizing model building and applications. 
Mechanisms of supply and demand and eco-
nomics of consumer and business decisions. 
Operation of the price-profit system. Market 
structures and market behavior in specific in-
dustries. Determination of national income, ag-
gregate level of economic activity, and interest 
rates. Introduces fiscal and monetary policy. 
Analyses of economic problems of relevance 
to management. 
J. J. Rotemberg 

15.011 Applied Microeconomics 
(New■ 

Prereq.: 14.01 or 15.001 
G (1) 
3-0-6 

Applies basic principles of microeconomic 
analysis to management decision making and 
analysis of public policy. Cost and production, 
utility and demand, competitive and noncom-
petitive market behavior. Analyzes pricing and 
related policies. Rationales for and effects of 
antitrust and government regulation. 
C. R. Berndt, R. S. Pindyck, R. L. 
Schmalensee, T. M. Stoker 

15.012 Applied Macro and International 
Economics 
(Revised Coptent and Unli) 

Prereq 14 02 or 15.001 
G (2) 
3-0-6 

Macroeconomics, international trade and fi-
nance emphasizing implications for business 
tehavior. Macroeconomic topics • business 
cycles ard their effects on industries, mone-
tary and fiscal policy, inflation and unemploy-
ment, long-term economic growth, 
macroeconomic foreca?ting. International top-
ics: balance of payments, exchange ratos, 
trade and specialization, trade policy and in-
ternational competition, international lending 
and investment, international debt problem 
and world financial system. 
P R Krugman, J. J Rotemberg, L. C. Thurow 

15.013 industrial Economics for Strategie 
Decisions (A) 
(Revised Content) 

Prereq.: 15.011 
G (1, 2) 
3-0-6 

Applies principles of industrial economics mos 
relevant for corporate strategy to analysis of 
particular industries. Topics: market structure 
and its determinants; rational strategic behav-
ior in "small numbers" situations; strategies fo 
price and non-price competition; dynamic pric-
ing, output, and advertising decisions; entry 
and entry deterrence; evolution of industries. 
R. S. Pindyck, R. L. Schmalensee, 7 M. 
Stoker 

15.014 Microeconomic Problems and 
Policies (A) 
(Revised Content) 

Prereq.: 15.012 
G (2) 
3-0-6 

Focuses on determination of aggregate eco-
nomic variables of interest to business and the 
use and interpretation of macroeconomic 
models and forecasts. Discusses the design of 
macroeconomic stabilization policies and the 
role of macroeconomic institutions like the 
Federal Reserve. 
J. J. Rotemberg 

15.016 Public Sector Economics and 
Finance (A) 
(Revised Content) 

Prereq.: 15.012 
G (2) 
3-0-6 

Analyzes investment and operating choices 
where strong interdependence of public policy 
and private action exists. Evaluates govern-
ment intervention through expenditures, finan-
cial subsidy, taxation, regulation and public 
participation, and private response in environ-
ments which these actions create. Sample ap-
plications in energy and natural resourcas, 
environmental control, industrial promotion. 
Content relevant to private firms. oublic agen-
cies, and their consultants. 
H. D. Jacoby 
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15.017 Economics of Government 
Regulation (A) 

Prereq.: 15.011 
0 (1) 
3-0-6 

15.031 Case Studies In Strategic Economic 	Operations 
Analysis (A) 

Research/Statistics 
Prereq.: 15.011 
G (1) 
3-0-6 

Considers rationale, origin, and effects of the 
major forms of government regulation of firms 
and markets. Uses experience in the US to 
Illustrate principles and problems. Economic 
and political foundations, ideal and actual pub-
lic utility regulation, utility regulation applied to 
competitive markets, new policies aimed at 
health, safety, consumer protection, and envi-
ronmental preservation. 
R. L. Schmalensee 

15.018 Economics of international 
Business (A) 
(Revised Content) 

Prereq.: 15.012 
G (1, 2) 
3-0-6 

Studies key factors shaping the international 
economic environment and their implications 
for business. Topics: the causes of exchange 
rate volatility, its effects, and its implications 
for business strategy; international lending and 
country risk, emphasizing causes and predic-
tion of debt crises; international competition, 
including both competitive strategies of firms 
and effects of international trade and industrial 
policies. 
P. R. Krugman 

15.019 Energy Economics and Policy (A) 

Prereq.: 15.011 
(1) 

3-0-6 

Surveys recent work in energy economics and 
management, paying particular attention to US 
energy situation. Develops analytical methods 
and stresses use of research tools and results 
in public and private sector decision making. 
Topics: international aspects of energy policy, 
domestic price controls, energy and the envi-
ronment, demand modeling and management, 
new energy technologies, and interactions be-
tween energy sectors and the macroeconomy. 
Information: H. D. Jacoby, R. S. Pindyck. 

15.024 Economics and Finance: Principles 
and Policies 

Prareq.: — 
G (S) 
4-0-9 

Introduces determination of national income 
and its fluctuations; composition and pricing of 
output; determination of factor prices and in-
puts; industrial economics, relations of govern 
merit and business, and current problems of 
applied economics; and general economic pol-
icy. Restricted to Sloan Fellows. 
Staff 

Analyzes public and corporate policy problems 
emphasizing approaching and solving complex 
problems. Students work through several ac-
tual policy problems during semester. Exam-
ples: a decision to import liquefied natural gas 
under a long-term contract, design of an opti-
mal strategic stockpile of crude oil for the US, 
and financing of a new copper venture in a 
less developed country. 
R. S. Pindyck, S. N. Finkelstein 

15.034 Applied Econometrics and 
Forecasting for Management (A) 

Prereq.: 15.061 
G (1, 2) 
3-0-6 

Designed for students interested in applied 
econometric methods and business forecast-
ing. Emphasizes problems typically encoun-
tered in conducting empirical econometric 
research, in evaluating results and testing hy-
potheses, and in constructing forecasts. Re-
quires term paper. Problem sets involve 
working with econometric models and the 
computer. 
E. R. Berndt, E. Kuh, T. M. Stoker 

15.041 Research Seminar In Applied 
Economics 

Prereq.: Permission of Instructor 
G (1, 2) 
2-0-4 

Discusses current research problems in ap-
plied economics. Topics vary from term to 
term. Designed primarily for doctoral students. 
T. M. Stoker, R. L. Schmalensee 

15.053 introduction to Management 
Science 

Prereq.: 18.02, 18.06 
U (1,2) SD 
4-0-8 

15.058 Applied Mathematical Programming 

Prereq.: 18.02, 18.06 
G (1, 2) 
4-0-8 

Introduces management science emphasizing 
basic deterministic models and their optimiza- 
tion. Formulates and solves linear optimization 
models for management applications. Simplex 
method, duality theory, sensitivity analysis. In-
troduces networks, dynamic programming, 
integer programming, and nonlinear program-
ming. Solving problems by computer and in-
terpreting the results. 15.058 is more 
advanced than 15.062 and substitutes for it. 
J. F. Shapiro 

15.061 Statistics for Management 

Prereq.: 18.01 
G (1) 
4-0-8 

Introduces probability and statistical data anal-
ysis emphasizing applications in management. 
Topics: basic probability, sampling and data 
collection, exploratory data analysis, inference 
and diagnostics for linear regression models, 
statistical computing and simulation. 
A. I Barnett, M. A. Wong 

15.062 Decision Models for Management 

Prereq.. 18.01 
G (1,2) 
4-0-8 

Introduces management science concepts as 
applied to managerial problem solving. Em-
phasizes identifying problems, formulating 
models, assessing assumptions and data re-
iuirements, and evaluating model-based rec-

ommendations. Topics: decision analysis, 
simulation, linear programming, and network 
flows. 
J. B. Orlin 

15.065 Decision Analysis (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Basic theory of decision making under uncer-
tainty. Topics: decision trees, quantification of 
judgments and preferences, the value of infor-
mation, Bayes theorem, the structuring of 
complex decisions, and multi-attributed utility 
theory. 
G. M. Kaufman 
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15.067 Competitive Decision Making (A) 

Prereq.: Permisison of Instructor 
G (2) 
4-0-5 

Problems of decision making in competitive 
and conflict situations, when behavior of com-
petitors or adversaries affects decisions, Basic 
theoretical results in relevant fields. Participa-
tion in out-of-class negotiation exercises simu-
lating real competitive business situations 
provides experience in making rapid but calcu-
lated decisions in situations characterized by 
high degree of uncertainty and sophisticated 
competitors. 
G. M. Kaufman 

15.071 Management Decision Support 
Models 

Prereq — 
G (S) 
3-0-6 

Model-based approach to modern managerial 
analysis. Introduces various techniques that 
support managerial decision making, including 
decision analysis, simulation, statistics, and 
linear programming. Emphasizes basic under-
standing and evaluation of techniques and 
their application rather than technical exper-
tise. Restricted to Sloan Fellows. 
T. L. Magnanti 

15.073J introduction to Stochastic 
Processes (A) 

(Same subject as 18.445J) 
Prereq.:18.313 or 18.440 or 6.041 
G (1,2) 
4-0-8 

See description under subject 18.445J. 
Term 1: W. A. Nazaret 
Term 2: S. Ellis 

15.074 Mathematical Models and Policy 
Analysis (A) 

Prereq.: 15.061 or 15.075 
G (2) 
3-0-6 

Case-study method exploring strengths and 
weaknesses of mathematical models, espe-
cially those related to data analysis, that affect 
decision making of legislatures, corporations, 
courts, and regulatory agencies. Topics: car-
cinogenic hazards of various substances, de-
terrent effect of criminal sanctions, statistical 
evidence in job-discrimination proceedings, ef-
fective operation of mass-transit systems. 
A. I. Barnett 

16.075 Applied Statistics (A) 

Prereq.: 18.440 or 6.041 
G (1,2) 
3-0-6 

Introduces statistical data analysis concentrat-
ing on specific techniques used in manage-
ment science. Topics: exploratory and 
graphical data analysis, smoothing, regression 
models and diagnostics, statistical inference 
for linear models, sampling and data collec-
tion. Open to qualified undergraduates. 
R. E. Welsch, M. A. Wong 

(Same subject as 18.457J) 
Prereq.: 15.075 or 18.443, 18.06 
G (2) 
3-0-9 

Linear and nonlinear regression analysis em-
phasizing detection and correction of model 
failures and variable selection. Robust meth-
ods, bootstrap, jackknife, and cross-validation. 
Data transformation, graphics, and non-para-
metric multiple regression. Topics illustrated 
on actual case material. Heavy use of statisti-
cal computer packages. 
R. E. Welsch 

15.078J Logistical and Transportation 
Planning Methods (A) 

(Same subject as 1.203J, 6.281J, 11.526J, 
13.665J, 16.76J, TPP 43J) 
Prereq.: 6.431, 15.075 
G (1)  
3-0-9 

See description under subject 1.203J. 
A. I. Barnett, R. C. Larson, A. R. Odoni, 
H. N. Psaraftis 

15.079 Workshop in Applied Statistics 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Presentations by faculty, students, and guest 
speakers concerned with research in applied 
statistics, data analysis projects related to 
management, statistical consulting, and statis-
tical computing. Discussions of recent litera-
ture dealing with subjects of special interest to 
participants. Primarily for doctoral students. 
R. E. Welsch 

15.081J introduction to Mathematical 
Programming (A) 

(Same subject as 6.251J) 
Prereq.: 18.06 
G (1, 2) 
3-0-9 

See description under subject 6.251J 
J. B. Orlin, R. G. Ga/lager 

15.082 Network Optimization (A) 

Prereq.: 15.081J 
G (2)  
3-0-9 

Network models for industrial logistics sys-
tems, transportation systems, communication 
systems, and other applications. Emphasizes 
algorithms and their efficiency; algorithms for 
shortest routes, minimum cost flow, minimal 
spanning trees, traffic equilibrium, vehicle rout-
ing and the traveling salesman problem, facil-
ity location and network design, matching. 
Implementation issues. 
T. L. Magnanti 

Prereq.: 15.081J 
G (1)  
3-0-6 

Devoted to integer programming and related 
topics. Group optimization methods and inte-
ger programming duality theory. Benders' 
method for mixed integer programming. Intro-
duction to combinatorics including matroids, 
properties of integer polyhedra, theory of com-
putational complexity, optimization of sub-
modular functions. 
J. F. Shapiro 

15.084J Nonlinear Programming and 
Discrete-Time Optimal Control (A) 

(Same subject as 6.252J) 
Prereq.: 18.06, 18.100 
G (2)  
3-0-9 

See description under subject 6.252J. 
J. F. Shapiro, S. K. Mitter 

15.085 Topics in Optimization (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Seminar devoted to current literature and ad-
vanced topics in optimization theory and prac-
tice. Topics such as game theory, fixed point 
theory, analysis of heuristics, multicriteria op-
timization, and infinite dimensional optimiza-
tion varying from year to year. 
T. L. Magnanti 

15.089 Workshop in Operations Research 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Presentations by faculty, students and guest 
speakers of ongoing research concerned with 
current issues in Operations Research. Typical 
topics: reports of research projects, proposed 
or in progress, informal discussions of recent 
literature dealing with subjects of special inter-
est to participants. Primarily for doctoral 
students. 
J. B. Orlin 

15.076J Statistics for Model Building (A) 	15.083 Combinatorial Optimization (A) 
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Health Care Management 

15.121 Seminar In Health Management (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

15.122 Seminar in Health Management (A) 

Prereq Permission of Instructor 
G (2) 
3-0-6 

Studies selected organizational and manage-
ment issues facing managers of health ser-
vices, health education, and health research 
institutions as discussed by invited guests who 
are experienced managers: Primarily for mem-
bers of the Health Management Executive De-
velopment Program. Other Sloan Fellows and 
a limited number of graduate students with 
background or concentration in health man-
agement admitted by permission of instructor. 
N. S. Stearns, E. B Roberts 

15.136 Health Technology (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Research seminar in the development, evalua-
tion, and dissemination of medical technolo-
gies and practices. Strategies for management 
of basic and applied biomedical research. 
Communication channels for research results 
among researchers and from researchers to 
users. Analytic methods for evaluation of effi-
cacy and social impact. Examines factors in-
fluencing commercial development of new 
health technology. 
S. N. Finkelstein 

15.141J Comparative Health Systems (A) 

(Same subject as 17.228J) 
Prereq Permission of Instructor 
G (1) 
3-0-6 

See description under subject 17.228J. 
S. N. Finkelstein, H. M Sapolsky 

15.144 Analytical Methods for Health 
Policy and Management (A) 

Prereq Permission of Instructor 
G (2) 
3-0-6 

Applies analytical methods to health policy 
and management problems. Considers inci-
dence, prevalence. cost, and other character-
istics of disease and ill health having 
significant management or public policy impli-
cations Reviews public and private initiatives 
in disease control, prevention, and research 
G N Finkelstein 

15.149 Special Studies in Health 
Management (A) 

Prereq.: Permission of Instructor 
G (1,2) 
Arr. 

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. 
E. B. Roberts 

International Business 

15.215 International Dimensions of 
Management 

Prereq -- 
G (2) 
3-0-6 

Theory and practice of international business 
emphasizing strategy selection and implemen-
tation in response to the changing interna-
tional environment. Role of public policies in 
global competition and their interaction with 
corporate strategies. Restricted to Sloan 
Fellows. 
R. D. Robinson 

15.221 international Business 
Management 1(A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Introduces global regulatory and competitive 
environment within which international busi-
ness transactions take place, arid the role and 
behavior of the multinational firm as it re-
sponds to its own internal dynamics and the 
external environment. Examines interface be-
tween multinational firm and the nation-state, 
identifying points of potential conflict and co-
operation. Draws on examples from various 
countries and industries. 
D F. Simon 

15.222 International Business 
Management 11(A) 

Prereq 15.221 
G (1) 
3-0-6 

Analyzes internal structures and processes of 
the multinational firm in context of global regu-
latory and competitive environment. Empha-
sizes managing information flows, formulating 
and implementing strategy, developing and 
maintaining required social resources, and de-
signing effective organizational structures 
D. E. Westney 

15.223 International Business 
Environments (A) 

Prereq 15 221 
G (1) 
3-0-6 

Analyzes social and political environments of 
the multinational firm at advanced level The-
ory and practice of environmental scanning 
function and its interaction with other organi-
zatxmal processes Compares processes of 
environmental adaptation of US and Japanese 
multinational firms 
F? D Robinson 
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15.224 Intercultural Communication 1(A) 

 

History and Environment 	Organization Studies 
Prereq. 15 221 
G (2) 
3-0-6 

 

15.225 Intercultural Communication 11(A) 

     

     

      

Prereq.: 15.224 
G (1)  
3-0-6 

Vehicle to provide academic credit for inde-
pendent study involving in-depth exposure to 
culture with which student has had no signifi-
cant prior exposure. Typically includes lan-
guage training, special project carried out 
during three months of foreign residence, and 
written report based on experience. 
R. D. Robinson 

15.227 international Technology 
Transfer (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-6 

Examines technology flows among countries 
focusing on transfer issues in: East-West rela-
tions and export controls; third world develop-
ment; international competition and technology 
transfer among industrialized nations; technol-
ogy exchanges among third world nations. 
Emphasizes role of multinational firm as pur-
veyor of technology; examines licensing of 
technology, co-production, patents. Analyzes 
experiences of different countries for sources 
of past problems and ways of avoiding future 
problems. 
D. F. Simon 

15.268 Readings in Power and 
Responsibility (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Studies managerial power and responsibility in 
relation to today's world. Examines conflicts 
between power and moral responsibility, of the 
value-complexes which underlie modern West-
ern society, and of the major political and eco-
nomic stances available to leadership in 
coping with current problems. Restricted to 
Sloan Fellows. 
W. F. Bottiglia 

15.301 Managerial Psychology Laboratory 

Prereq.: — 
U (1,2) LAB 
2-6-4 

Core subject for students majoring in manage-
ment. Surveys individual and social psychol-
ogy and organization theory interpreted in the 
context of the managerial environment. Labo-
ratory involves projects of an applied nature in 
behavioral science. Emphasizes use of behav-
ioral science research methods to test hy-
potheses concerning organizational behavior. 
T. J. Allen, J. S. Carroll 

15.304 Complex Organizations 

Prereq.: 15.301 
U (2) 
3-0-6 

Introductory examination of various perspec-
tives by which complex organizations may be 
viewed. Emphasizes such features as conflict, 
control, authority, deviance, leadership, and 
decision making as useful dimensions for un-
derstanding both organizational behavior and 
individual behavior within structured environ-
ment:,  Subject combines field observations of 
a goal-oriented social process with a survey of 
empirical findings related to complex organiza-
tions. Information: T. J. Allen. 

15.306 Behavioral Science Research 
Methods 

Prereq.: 15.304, 18.05 
U (1) 
3-0-9 

Intioduces methods of behavioral science re-
search. General strategy of behavioral re-
search (quantitative vs qualitative analysis, 
hypothesis formulation); research design (pur-
poses, variance control, control of extraneous 
variables, use of control groups, randomized 
designs, factorial designs. Specific technolo-
gies of various designs (questionnaire con-
struction, sampling, interviews, systematic 
observation). Organization and development of 
research project. 
E. A. von Hippel 

15.307 Behavioral Science Research 
Practicum 

Prereq.. 15.306 
U (2) 
2-8-8 

Develops and completes research project 
planned in 15.306 during previous term. Inter-
prets and applies research findings in man-
agement environment Experiments with such 
techniques as field survey work, laboratory 
experimentation, computer simulation, field 
consulting of relationships. Restricted to un-
dergraduates in the Sloan School of Manage-
ment who are in the Behavioral Science 
Program. 
E. A. von Hippel 
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15.311 Managerial Behavior in 	 15.321 Theory and Practice of 
	

15.339 Social Psychology of Work and 
Organizations 	 implementation and Consultation (A) 

	
Organizations (A) 

Prereq.: — 
G (1) 
3-0-6 

Examines interpersonal and human side of 
both public and private enterprise Empha-
sizes managerial applications of social science 
concepts and research findings. Uses exper-
iential learning modes and case analyses as 
well as lectures and discussions. Class mate-
rials cover both micro concerns (i.e., individu-
als and small groups), and macro issues (i.e., 
organizational interrelations, culture, and 
learning). Restricted to first-year Sloan School 
of Management graduate students. 
E. C. Nevis, Staff 

15.312 Managerial Decision Making and 
Leadership (A) 

Prereq 15 311 
G (1)  
3-0-6 

Examines individual managerial behavior 
within organizations. Includes: judgment and 
choice, individual decision style, causal rea 
soning, decision aids, motivation, and 
leadership. 
J. S. Carroll 

15.313 Interpersonal Dynamics and 
the Management of Groups (A) 

Prereq 15.311 
G (2)  
3-0-6 

Examines basic concepts of how people relate 
to each other and how groups work from both 
a psychological and sociological perspective. 
Through lectures, discussion, fieldwork, 
weekly learning group exercises, and written 
assignments students learn not only the con-
cepts but also how to improve their own com-
munication and group membership. 
J. E. Van Maanen 

15.314 Organization Design and 
Development (A) 

Prereq.: 15.311 
G (2) 
3-0-6 

Topics: character and characteristics of effec-
tive organizations; designing organization 
structures; managing change; managing orga-
nization transitions; organization/environment 
relationships; managing interface. Class activi-
ties include lectures, seminars, practice cases, 
films, and some team projects. Information: L. 
Bailyn. 

15.317 Comparative Study of 
Organizations (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Examines management of organizations and 
organizational processes in various parts of 
the world Special focus on highly industrial-
ized societies, particularly Japan. Designed for 
advanced master's and doctoral students. 
D. E. Westney 

Prereq.: 15.311 
G (2) 
3-0-6 

Examines models of the change process in or-
ganizations emphasizing intervention skills for 
chsnge agents. 
E. C. Nevis 

15.322 Organizational Psychology (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Analyzes — through lectures, discussions, and 
class exercises — management of human re-
sources in industry. Restricted to Sloan 
Fellows. 
E. H. Schein 

15.334 Managing Planned Change 1(A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-6 

Examines approaches to planning and manag-
ing change in complex organizations. Empha-
sizes methods and models of diagnosis of 
organization conditions. Class participation in 
a series of live consultations with "real" clients 
using models of diagnosis and strategy plan-
ning. Designed for graduate students inter-
ested in the problems involved in effective 
implementation of either technological, struc-
tural, or human resource based planned 
change efforts. 
R. Beckhard 

15.335 Managing Planned Change 11(A) 

Prereq.: 15.334 
G (2) Next offered 1985-86 
3-0-6 

Continuation of 15.334 designed for students 
who intand to pursue careers as applied be-
havioral science specialists in personnel, train-
ing, organization development, management 
development, industrial relations, etc. Empha-
sizes skills and issues of intervening in a 
system. Topics: process of intervention, con-
sultation skills, organizational diagnosis, de-
sign of interventions. Each class member 
works on a two-three person team project at a 
local organization; this piacticum experience is 
a major part of the subject. Permission of in-
structor required. 
E. C. Nevis 

15.337 Sociology of Work and 
Organizations (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-6 

Reviews key concepts and research findings 
from sociology which illuminate the nature of 
work, how organizations evolve, and manage-
rial process. Practice in use of sociological 
methods for studying work and organizations 
both in public and private sector. Designed for 
advanced master's and doctoral students. 
J. E. Van Maanen 

Prereq.: Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-6 

Reviews key concepts and research findings 
from social psychology which illuminate the 
nature of work, functioning of organizations, 
and managerial process. Issues in use of so-
cial psychological methods for studying work 
and organizations both in public and private 
sector. Designed for advancad master's and 
doctoral students 
L. Bailyn 

15.341 Seminar in Behavioral Sciences 

Prereq — 
G (1) 
3-0-6 

Develops basic concepts for understanding in-
dividual, group, and organizational behavior 
through critical analysis of important works in 
the field. Areas covered: cognitive, affective, 
change, control, input, throughput, output, and 
structural processes. Emphasizes use of be-
havioral science concepts for stimulating new 
and useful management science research and 
the application of behavioral science results to 
typical management problems. Restricted to 
doctoral candidates in the Sloan School of 
Management. 
J. E. Van Maanen 

15.345 Doctoral Seminar in Organization 
Studies 1(A) 

Prereq.: Permission of Instructor 
G (1)  
2-0-7 

15.346 Doctoral Seminar in Organization 
Studies 11(A) 

Prereq.: 15.345 
G (2)  
2-0-7 

Seminar covering the basic fields of social 
psychology, individual psychology, and sociol-
ogy and organization theory for purposes of 
preparing the doctoral candidate for his or her 
doctoral examinations. Basic concepts, theo-
ries, and research methods serving as focus 
for the seminar Restricted to doctoral 
candidates. 
E. H. Schein, Staff 

15.347 Doctoral Seminar in Research 
Methods (A) 

Prereq.: Permission of Instructor 
G (1) 
4-0-8 

Introduces the process of social research, em-
phasizing the conceptualization of research 
choices to maximize validity, relevance, and 
benefit-costs comparisons, Includes: research 
design (experiments, quasi-experiments) and 
specific measurement techniques (question-
naires, interviews, observation). 
J. S. Carroll 
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Practice of social science research. Students 
learn to handle specific research problems 
through Intensive analysis or published re-
search papers, a series of written exercises, 
and group term project based on a common 
data base provided for the class. Emphasizes 
logic of data analysis and role of conceptuali-
zation in the research process. 
L. Bailyn 

15.349 Personal issues In the Management 
of Human Resources (A) 

Prereq.: Permission of Instructor 
G (2) 
2-0-7 

Explores assumptions underlying organiza-
tional career procedures and consequences of 
these procedures for employees. Considers 
implications of changes in individual lifestyles 
and in values surrounding work and success 
on management of human resources in 
organizations. 
L. Bailyn 

15.351 Research and Development 
Management (A) 
(Revised Unit) 

Prereq.: 15.301 or 15.311, 15.501 or 15,515 
G (2) 
3-0-6 

Presents and integrates research findings on 
R & D management and technical innovation. 
Topics: laboratory management; project man-
agement; R & 0 interfaces to users, market-
ing, and manufacturing; technological 
entrepreneurship; project selection; technologi-
cal forecasting; flow of technical information; 
management of technical personnel, new 
product development. 
D. G. Anderson 

15.361 Managing Professionals 

Prereq — 
G (S) 
3-0-6 

Examines human side of management through 
application of behavioral science research 
findings. Topics: supervising/motivating profes-
sional employees; career orientations; effec-
tive conflict management; group creativity/ 
decision making; managing product teams; 
group aging; critical roles for innovation; orga-
nizational structure/communication. Empha-
sizes professional individuals and groups. 
Primarily for members of the Management of 
Technology Program. Others admitted by per-
mission of instructor. 
R. Katz 

15.365J Manufacturing/Technology 
Interface (A) 

(Same subject as 3.565J, 13.685J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Focus on the management of process innova-
tion. Economic and other influences on manu-
facturing process change. Interactions 
between research, development and engineer-
ing activities, and manufacturing operations. 
Transfer of new product developments into 
manufacturing. Primarily for members of the 
Management of Technology Program. Others 
admitted by permission of instructor. 
J. M. Utterback 

15.367 Marketing/Technology Interface (A) 

Prereq 15.361 or 15.351 
G (2) 
3-0-6 

Market inputs to product research, design, and 
development. Market research techniques for 
new product development. User role as source 
of innovations in industrial goods. Marketing of 
advanced technology products and systems. 
Primarily for members of the Management of 
Technology Program. Others admitted by per-
mission of instructor 
E. A. von Hippel, G. L. Urban 

15.389 Corporate Strategies for 
Managing Research, Development, and 
Engineering (A) 

Prereq.: 15.351 or 15.361 
G (2) 
2-0-7 

Joint seminar with the Harvard Business 
School technology management group. Stra-
tegic issues in managing research, develop-
ment, and engineering. Considers corporate 
research laboratories, new venture organiza-
tions, and integration of RD & E into corporate 
strategy. Lecture sessions by faculty of both 
schools and by invited speakers from govern-
ment and industry. Independent study and 
preparation of reports by individual students or 
teams of students. 
E. B. Roberts 

15.371 The R&D Process: Communication 
and Problem Solving (A) 

Prereq.: 15.311 or 15 361 or 15.351 
G (1)  
3-0-6 

Introduces sociology of science and technol-
ogy, emphasizing similarities and differences 
between the two activities. Basic problem-
solving processes in R&D. Presents research 
findings on intra- and inter-organizational tech-
nology flows. Role of interpersonal, organiza-
tional, and architectural factors in affecting 
communication of technical information. 
T. J. Allen 

15.373 Managing the Diffusion of 
Technological innovations (A) 

Prereq.: 15.311 or 15.361 
G (2) Next offered 1985-86 
2-0-7 

Seminar on the introduction of new technology 
into organizations and public or private sector 
markets. Use of specific examples from the 
US and overseas in examining the social, cul-
tural, and psychological forces which aid or 
impede the acceptance of these new tools, 
processes, or techniques. Information: E. B. 
Roberts 

15.375 New Technical Ventures (A) 

Prereq.: Permission of Instructor 
G (2) 
2-1-6 

Develops detailed plan for launching a new 
technical venture by each student. Lectures 
provide information needed to succeed at this 
task. Topics: organization and management of 
ventures; patents and other means of new 
product protection; obtaining venture capital; 
research partnerships. 
E. A. von Hopei 

15.348 Workshop in Research Methods (A) Management of Innovation 
Prereq.: 15.347 
G (2) 
3-0-6 
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Finance 

15.411 Financial Management (A) 

Prereq.: 15.511, 15.024, 15.071 
G (1) 
3-0-6 

Surveys what an organization invests in and 
how much it invests: where and how funds for 
investment are obtained; how financial institu-
tions and financial markets operate. Topics: 
management of short-term assets and liabili-
ties; capital budgeting and investment program 
decision making; functions and operations of 
the capital markets: valuation theory; long-
term financial instruments and financing deci-
sions; capital structure and dividend policy. 
Restricted to Sloan Fellows. 
S. C. Myers 

15.412 Financial Management (A) 

Prereq.: 15.001 or 15.012 
G (1, 2) 
4-0-8 

Surveys and analyzes financial problems fac-
ing managers, including theoretical introduc-
tion to financial institutions, financial 
instruments, and capital markets. Topics: func-
tions and operations of capital markets; theory 
of efficient markets; portfolio and valuation 
theory; capital budgeting and investment deci-
sion making; firm's cost of capital; long-term fi-
nancing instruments and financing decisions; 
dividend policy and capital structure. Primarily 
for students not concentrating in finance. 
J. C. Cox, J. Parsons 

15.413 Topics in Corporate Financial 
Management (A) 

Prereq.: 15.411 or 15.412 
G (1, 2) 
3-0-6 

Extends and applies topics and concepts cov-
ered in 15.412. Covers financial planning, 
leasing and project financing, mergers, pen-
sions, and new approaches to corporate in-
vestment and financing decisions. 
T. A. Marsh 

15.415 Finance Theory (A) 

Prereq.: 15.012 
G (1, 2) 
6-0-9 

Core theory of capital markets and corporate 
finance. Topics: functions and operations of 
capital markets; analysis of consumption-
investment decisions of investors: diversifica-
tion and portfolio selection; valuation theory 
and equilibrium pricing of risky assets; theory 
of efficient markets; and investment and fi-
nancing decisions of firms. Theoretical founda-
tion for further study and practical applications. 
Required for students concentrating in finance. 
R. C. Merlon, R. S. Ruback 

15.418 Taxation and Business 
Management (A) 

Prereq.: 15.412 or 15.415 
G (1, 2) 
3-0-6 

Analyzes effect of taxation on conduct of busi-
ness. Concentrates on major decisions in 
which taxes impinge on the firm or its man-
agers; concern with both theory and relevant 
empirical evidence. Topics covered: the "dou-
ble-taxation" of dividends; the effect of capital 
gains taxation; tax incentives; compensation 
planning; the effect of taxation on effort; alter-
natives to income taxation. 
D. M. Holland 

15.419 Finance for International 
Managers (A) 

Prereq.: 15.012, 15.411 or 15.412 
G (2) 
3-0-6 

Analyzes decisions of firms operating interna-
tionally emphasizing interaction of financial 
considerations with operating strategy and tac-
tics. Topics: implications of fluctuating ex-
change rates, differing fiscal regimes, 
segmented and distorted capital markets, po-
litical risks for investment, financing, contract-
ing, financial logistics, measurement and 
control of performance. Examples from indus-
trialized and developing countries. Primarily for 
students not concentrating in finance. Credit 
not given for both 15 419 and 15.436. 
D. R. Lessard 

15.432 Capital Markets and Financial 
institutions (A) 

Prereq 15.415 
G (2) 
3-0-6 

Role and functioning of the capital and money 
markets as a device for the allocation of re-
sources, the channeling of investable funds, 
and the reallocation of risk. Function of finan-
cial intermediaries operating in these markets. 
F. Modigliani 

1.433 Security Prices (A) 

Prereq.: 15.415 
G (2) 
3-0-6 

Studies behavior of security prices and re-
turns. Empirical work on efficient markets hy-
pothesis and capital asset pricing models. 
Applications to portfolio management and cor-
porate finance. Requires empirical term 
project. 
T. A. Marsh 

15.434 Capital investment Decisions (A) 

Prereq.: 15.415 
G (1,2) 
3-0-6 

Theory and practice of capital investment de-
cisions. Approaches to estimating risk and ad-
justing for it Applications of option pricing and 
new approaches to valuation. Forecasting, 
mergers, OR and planning models, public in-
vestment decisions. 
R. S. F?uback 

15.435 Corporate Financing Decisions (A) 

Prereq.: 15.415 
G (2) 
3-0-6 

Theory and practice of corporate financing de-
cisions. Empirical work on debt and dividend 
policy; agency cost and signaling models; is-
sue procedures and investment banking; leas-
ing, project financing, convertible securities. 
S. C. Myers 

15.436 international Managerial Finance (A) 

Prereq.: 15.012, 15.415 
0(1) 
3-0-6 

Examines factors which distinguish interna-
tional from domestic setting including volatile 
currencies, differing fiscal regimes, segmented 
and distorted capital markets, and cross-bor-
der risks. Analyzes implications for valuation 
theory and applications including investment 
and financing decisions, financial logistics, for-
eign exchange risk management, and perfor-
mance measurement. Primarily for students 
concentrating in finance. Credit not given for 
both 15.436 and 15.419. 
D. R. Lessard 

15.437 Options and Futures Markets (A) 

Prereq.: 15.415 
G (2) 
3-0-6 

Develops option pricing theory. Applies theory 
to valuation of put and call options, loan guar-
antees, and corporate liabilities, Empirical 
tests of the models and investment strategies. 
Futures markets emphasizing financial futures 
and their uses. 
J. C. Cox 

15.439 Problems In Finance (A) 

Prereq.: 15.415 
G (1, 2) 
3-0-6 

Applies the theory of finance to specific finan-
cial markets and institutions. Emphasizes in-
vestment counseling, underwriting, investment 
companies, options markets, banks, and inter-
national financial markets. 
F. Black 

15.440 Advanced Topics in Financial 
Economics (A) 

Prereq.: 15.439 
G (2) 
3-0-6 

Discusses in greater depth topics treated in 
Problems in Finance, and other active re-
search topics. Includes: applications of the 
capital asset pricing model, the option pricing 
model, and the theory of efficient markets: 
puzzles in corporate finance; equilibrium in 
real asset and labor markets; unregulated 
banking; and equilibrium in international mar-
kets. Problems in Finance may be taken 
concurrently. 
F. Black 
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15.441 Research Seminar In Finance (A) 

Prereq.: 15.415 
G (1, 2) 
3-0-6 

Presentation and analysis of original research 
in finance. For Sloan School doctoral candi-
dates in finance. Others admitted only by per-
mission of instructor. 
F. Modigliani 

Accounting, Planning, 
and Control 

15.501 Financial and Cost Accounting 

Prereq.. — 
U (1,2) 
3-0-6 

Introduces basic concepts and techniques of 
collecting, processing and reporting financial 
information generated by a business. Empha-
sizes basic financial and cost accounting con-
cepts, and methods of financial analysis. 
Examines financial goal structures and deci-
sion-making processes which give rise to in-
formation needs. 
J. M. McInnes, P. M. Healy 

15.511 Financial and Management 
Accounting Systems 

Preree — 
G (S) 
3-0-6 

Studies basic concepts of financial accounting 
and the accounting principles underlying finan-
cial statements, Viewpoint is that of the users 
of accounting information (especially man-
agers) rather than the preparer (the accoun-
tant). Emphasizes use of accounting 
information in decision making, performance 
evaluation, and control in organizations. Re-
stricted to Sloan Fellows. 
J. M. McInnes 

15.515 Financial and Cost Accounting 

Prereq.: 
G G (1) 
3-0-6 

Introduces basic concepts and techniques of 
collecting, processing and reporting financial 
information generated by a business. Exam-
ines financial goal structures and decision-
making processes which give rise to informa-
tion needs. Introduces methods of financial 
analyses, with goal of enabling students to un-
derstand, and use, corporate financial state-
ments. Restricted to Sloan School of 
Management graduate students. 
R. T. S. Ramakrishnan, P. M. Healy, J. M. 
McInnes 

15.516 Financial and Cost Accounting (A 
except XV) 

Prereq Permission of Instructor 
G (1,2) 
3-0-6 

Meets with 15.501. Term paper required. 
J M. McInnes. P. M. Healy 

15.521 Management Accounting and 
Control (A) 

Prereq.: 15.501 or 15.511 or 15.515 or 15.516 
G (1, 2) 
3-0-6 

Examines management accounting and re-
lated analytical methodologies for decision 
making and control in profit-directed organiza-
tions. Budgetary control systems for planning, 
coordinating and monitonng the performance 
of a business and its functional components; 
methods for controlling capital expenditures 
and working capital funds. Principles of mea-
surement. Develops framework for assessing 
behavioral dimensions of control system de-
sign; impact of different managerial styles on 
motivation and performance in an 
organization. 
H D. Sherman 

15.522 Planning and Control in Nonprofit 
Organizations (A) 

Prereq.: 15.501 or 15.511 or 15.515 
G (2) 
3-0-6 

Principles of planning and control systems 
used in managing organizations not having a 
profit orientation. Emphasizes medical, educa-
tional, and cultural organizations and ties to-
gether strategic planning and management 
control systems. Issues discussed. environ-
mental analysis, program budgeting, consider-
ation of organizational size, budgeting 
procedures, output measurement, the influ-
ence of professionals in these organizations, 
and public responsibility. Content of 15.521 
relevant but not required. 
H. D. Sherman 

15.525 Corporate Financial Accounting (A) 

Prereq.: 15.501 or 15.511 or 15.515 or 15.516 
G (1, 2) 
3-0-6 

Examination of corporate financial accounting 
policy, fundamental issues and emerging shifts 
in the financial accounting area. Advanced 
analysis and interpretation of financial state-
ments and pronouncements of various agen-
cies concerned with financial accounting 
(FASB, SEC, etc.). 
S. Krishnamurthi 

15.532 Planning and Control Systems (A) 

Prereq.: 15.501 or 15.515 or 15.516 
G (1, 2) 
3-0-6 

Development of a framework for qrialyzing an  
organization and its environment to provide 
basis for designing information systems and 
procedures to support the management of 
strategic development and operating perfor-
mance. Goal formation and direction setting, 
long-range planning, budgeting and monitoring 
systems. Design of responsibility accounting 
systems in relation to strategy: problems of 
multi-dimensional measurement. Coordination 
of responsibility centers, and transfer pricing 
mechanisms. Content of 15.521 relevant but 
not required. 
R. T. S. Ramakrishnan 
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15.535 Planning and Control Systems (A) 

Prereq.: 15.511 
G (1) 
3-0-6 

Design of information systems and procedures 
to facilitate the management of an organiza-
tion in relation to its environment. Systems to 
support goal formation, direction setting, and 
the strategic development of an organization. 
Profit planning, budgeting, monitoring, and 
performance analysis systems. Design of re-
sponsibility accounting systems in relation to 
strategy; coordination of responsibility centers 
and issues off transfer pricing. Management of 
the resource allocation process under condi-
tions of uncertainty and risk. Restricted to 
Sloan Fellows. 
A. C. Hax 

15.549 Workshop in Accounting 
and Control 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Presentations by faculty, doctoral students and 
guest speakers of ongoing research con-
cerned with current issues in financial and 
managerial accounting, and in planning and 
control systems in organizations. Topics: re-
ports of research projects, proposed or in 
progress, and discussions of recent literature 
in tha area. Selects specific topics geared to 
interests of participants. Primarily for doctoral 
students. 
R. T. S. Ramakrishnan 

Management Information 
Systems 

15.561 introduction to Computers, 
Programming, and information Systems 

Prereq — 
G (1) 
0-6-0 

Introductory concepts in computer hardware, 
software, and management information sys-
tems. Familiarization with and use of computer 
resources and software available at MIT which 
may be useful in subsequent subjects, re-
search, or thesis work. Limited enrollment. 
J. A. Meldman, M. E. Treacy 

15.562 PrIncipleR of Management 
Information Systems (A) 

Prereq. 1.00 or 2 10 or 15.561 
G (1, 2) 
3-0-6 

Introductory examination of issues related to 
effective use of computer-based information 
systems in organizations. Topics: technology 
(computer sysems and databases); frame-
works for analyzing need for information sys-
tems; designing and implementing systems for 
effective use; management of the information 
system life cycle. Represents a condensation 
of 15.564, 15.565, and 15.568; credit not 
given for both 15.562 and 15.568. Limited 
enrollment. 
J. A. Meldman, M. A. S,rbu 

15.564 Management information 
Technology 1(A) 

Prereq.: 2.10 or 15.561 
G (1,2) 
4-0-8 

Introduces principles of computer systems and 
computer systems programming. Emphasizes 
program planning and organization. Topics: 
machine language, assemblers, compilers, 
and operating systems. Algorithms presented 
for translation from programming languages to 
machine languages, table processing, search-
ing, sorting, and storage management. Re-
quires students to prepare and test several 
programs written in Systern'370 Assembly 
Language and PLI. 
S. E. Madnick, J. J. Donovan 

15.565 Management Information 
Technology 11(A) 

Prereq.: 15.564 
G (1,2) 
3-0-6 

Subject provides technical background in and 
a framework for integrating the concepts es-
sential to analysis and development of 
computer-based information systems: da '.a 
management software techniques, telecom-
munications, and performance evaluation. 
Develops student's understanding of computer 
technology to enable its use in new and cre-
ative ways in an organization. Discusses ex-
amples of the implementation and use of 
actual management information systems. 
J. J. Donovan, S. E. Madnick 

15.568 Management Information 
Systems (A) 

Prereq.: 15.564, 15.565 
G (1, 2) 
3-0-6 

Concepts, frameworks, tools, techniques, and 
processes which assist management in its in-
teraction with and direction of computer-based 
information systems today. Discusses major 
transaction processing systems of the firm as 
well as those systems used primarily for man-
agerial information. Emphasizes managerial 
point of view and organizational issues in-
volved in managing a firm's information re-
sources. Credit not given for both 15.562 and 
15.568. 
J. F. Rockart, T. W. Malone 

15.569 Decision Support Systems (A) 

Prereq.: 15.562 or 15.568 
G (1, 2) 
3-0-6 	. 

Focus on issues and techniques involved in 
development of computer-based systems de-
signed to support manager's decision-making 
and problem-solving processes. Topics: as-
sessment of the technology available; devel-
opment of frameworks and techniques with 
which to analyze and organize key decisions 
and a manager's decision-making process; 
and discussion of the design and implementa-
tion of such systems in on-going organiza-
tions. Lectures, cases, projects, and analysis 
of existing decision support systems. 
J. C. Henderson, M. E. Treacy 

15.571 Advanced Computer Systems (A) 

Prereq : 15.564 
G (2) 
3-0-6 

Operating systems and their interface to var-
ious levels of hardware and software System 
architecture, new technologies, and operating 
systems services (storage, processors, data 
management, and I/O supervision) Other top-
ics: virtual machines, multiprocessor systems, 
performance measurement, data security. Dis-
cusses microsystems and personal and tradi-
tional mainframe systems. Assumes 
knowledge of Assembler Language program-
ming. Requires class participation and 
readings. 
R. A. MacKinnon 

15.572 Systems Simulation (A) 

Prereq.: 15.061, 15.561 
G (2) 
3-0-6 

Introduces discrete simulation and model 
building methodology using high-speed digital 
computers. Focus on event-oriented as op-
posed to continuous systems. Emphasizes 
simulation language and model building. Con-
siders issues of wooer experimental design, 
statistical analysis of results, effects of random 
number generation techniques and validation 
Some discussion of typical applications. Infor-
mation: S. E. Madnick. 
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15.581 information Systems and Law (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Examines interlocking technological and legal 
Issues that arise in the operation of computer-
based Information systems in society. Empha-
sizes, in class discussions and in term proj-
ects, interdisciplinary definition, analysis, and 
solution of specific problems. Continuing effort 
toward improving and integrating technical, so-
cial, and legal concepts of information. Topics. 
security and privacy in data-banks, computer 
infringement of copyright, protection of pro-
prietary rights in software, jurimetrics. 
J. A. MeOman 

15.599 Workshop In Management 
Information Systems 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Presentations by faculty, doctoral students and 
guest speakers of ongoing research con-
cerned with current issues in management in-
formation systems as well as discussions of 
key research papers in the field. Determines 
specific topics by the interest of participants 
and by new and important directions in infor-
mation systems. Background readings and 
active participation by students expected. Pri-
marily for doctoral students. 
S. E. MaCnick, M. E. Treacy 

Law 

15.601 The American Legal System 
(New) 

Prereq.: 14.02 or 15.001 or 15.012 
U (1) 
3-0 6 

Meets with 15.616. May count toward Humani-
ties Requirement. 
J. A. Meldman 

15.812 Business and the Law 

Prereq 
G (2) 
3-0-6 

Emphasizes current legal problems of concern 
to the business executive. Analyzes torts, con-
tracts, product liability, antitrust aspects of 
marketing, and cases pending before thc Su-
preme Court. Attention to the impact on man-
agers of actions by administrative agencies 
such as NLRB, FTC, and EPA; the procedural 
requirements that govern their rule making; 
and the role of courts in resolving disputes be-
tween government and business. 
G. F. Bloom 

15.616 The American Legal System (A) 

Prereq.: 14.02 or 15.001 or 15.012 
G (1)  
3-0-6 

General intensive introduction to law and the 
American legal system. Analyzes components 
and operation of the legal process in context 
of specific legal problems. Examines judicial 
reasoning and development of legal doctrine. 
Topics: torts, contracts, criminal and constitu-
tional law, trial procedure and evidence, ad-
ministrative law, scope of the judicial process, 
and the relationships between state and Fed-
eral law. Extensive reading of case law to-
gether with textual materials and legal essays. 
Research projects involving use of a law 
library. 
J. A. Meldman 

15.625 Government Regulation in the 
Workplace (A) 
(Revised Content) 

Prereq.. 14.01 or 1'012 
G (2)  
3-0-6 

Public policy on employment relationship and 
operation of labor market. Topics: employee 
wages, benefits, and pensions; employee 
health and safety; equal employment opportu-
nity and affirmative action; due process in ter-
minating employment relationship, collective 
bargaining and administration of bargaining 
agreement; social insurance programs; man-
p^wer training and development programs. 
Considers legal, political, and sociological per-
spectives on these issues. 
D. E. Wenger 

15.631 Corporate Law for the Modern 
Manager (A) 

Prereq. • Permission of Instructor 
G (1)  
3-0-6 

Examines legal and ethical obligations that 
arise between the individual (employee. man-
ager, officer, director), the corporation, anci 1he 
world. Seminar covers the formation and legal 
organization of various types of businesses, 
with particular emphasis on corporations; obli-
gations of corporation to outside world based 
on the activities of its employees, managers 
and owners; obligations of individuals serving 
in those capacities to corporation and outside 
world; corporate securities; and regulation of 
corporate ownership and control. 
J. F. Vittek, Jr. 

15.635 International Law and Regu;atory 
Order (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-6 

Jurisdiction, sources, and nature of interna-
tional law. Issues basic to private sector man-
agers including international economic law, 
extension of US domestic regulatory policies 
beyond US territory, and the problems of ob-
taining consistency among nations' regulation 
of transborder business. Emergence of inter-
national regulation of transportation, communi-
cations, trade, ocean use, finance, food arid 
health standards, and multinational 
corporations. 
J. D. Nyhart 

15.640 Seminar on Government-BusIness 
Relations (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Emphasizes process through which law is 
made at congressional, executive, and admin-
istrative agency levels and defines key points 
at which business executives can shape legis-
lation and policy. Discusses ways to resolve 
conflicts between government and business. 
Weekly sessions divided between outside 
speakers from both sectors and classroom 
materials and discussion. Requires term 
paper. 
J. D. Nyhart, G. F. Bloom 
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Industrial Relations 
and Human Resource 
Management 

15.682 Indu3trIal Relations and Human 
Resource Management (A) . 

Prereq.: 15.511 
G (1)  
3-0-6 

15.663 Industrial Relations and Human 
Resource Management 

Prereq.: — 
G (1, 2) 
3-0-6 

Introduces industrial relations and human re-
source management at level of the firm. Ex-
plores role of firm in its larger industrial 
relations systems. Examines effects of the en-
vironment on human resource management 
strategies. Assesses strategies against their 
effects on the firm, its employees, labor orga-
nizations, and public policies. Uses collective 
bargaining game to demonstrate dynamics of 
negotiations and conflict resolution. 15.662 re-
stricted to Sloan Fellows. 
15.662: R. B. McKersie 
15.663: T. A. Barocci, H. C. Katz, 
T..4. Kochan, P. A. Wallace 

15.664 Management of Human 
Resources (A) 

Prereq.: 15.663 
G (2)  
2-0-7 

Seminar emphasizing managerial responsibili-
ties and policies in the effective utilization of 
people in organizations. Topics: managers and 
their personnel concepts, management organi-
zation for personnel administration, organiza-
tion planning and management development, 
manpower planning and personnel budgets, 
recruitment and selection, promotion and 
transfer, training, performance appraisal, disci-
pline, managing change, and wage and salary 
administration. Field research on selected 
problems. 
K. G. Abraham 

15.871J Labor Economics (A) 

(Same subject as 14.671J) 
Prereq.: 14.64 or 15.663 
G (1) 
3-0-6 

See description under subject 14 671J 
M. J. Pore 

15.672J Public Policy on Employment and 
Industrial Relations (A) 

(Same subject as 14.672J) 
Prereq :14.64 or 15 663 
G (2) 
3-0-6 

See description under subject 14.672J. 
H. S. Farber 

15.674J Comparative Systems of Industrial 
Relations and Human Resource 
Development (A) 

(Same subject as 14.674J, STS 512J) 
Pram(' : 14.64 or 15.663 
G (2) 
3-0-6 

International and comparative analysis of in-
dustrial relations systems and systems of hu-
man resource development. Concentrates on 
an examination of selected issues involving 
the nature and functions of labor and manage-
ment organization in different contexts: role of 
the state in establishing procedures and in 
shaping the substance of industrial relations; 
manpower and economic growth in the context 
of comparative systems of human resource 
development; worker participation in manage-
ment, and other topics. 
M. J. Piore 

15.675 Equal Employment Opportunity and 
Management of Human Resources (A) 

Prereq.: 14.64 or 15.663 
G (2) 
3-0-6 

Issues and policy consequences of govern-
mental action related to management and de-
velopment of human resources, especially 
equal employment opportunities for minorities 
and women: labor market participation of 
women. Examines recent literature, including 
court decisions. 
P. A. Wallace 

15.676 Industrial Relations Theory and 
Research Seminar (A) 

Prereq.. Permission of Instructor 
G (2) 
2-0-7 

Historical evolution and assessment of re-
search in industrial relations. Introduces doc-
toral students to the field and explores where 
their research interesis fit within the broader 
field. First part compares the normative as-
sumptions, theories, and methodologies used 
by economists, historians, sociologists, psy-
chologists, and legal scholars from the latter 
19th century to the present Final portion ex-
plores strategies for advancing research on 
topics of current interest to participants. 
T. A. Kochan 

15.691J Research Seminar In Industrial 
Relations (A) 

(Same subject as 14.691J) 
Prereq.: 15.671J or 15.672J 
G (1)  
3-0-6 

15.692J Research Seminar in Industrial 
Relations (A) 

(Same subject as 14.692J) 
Prereq.: 15.691J) 
G (2)  
3-0-6 

Discusses important areas for research in in-
dustrial relations, frameworks for research, re-
search techniques, and methodological 
problems. Centered mainly on staff research 
and the thesis research of advanced graduate 
students and invited guests. 
Staff 
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Operations Management 

15.781 Operations Management (A) 

Prereq.: 15.053 or 15.062, 15.061 or 6.041 
G (1, 2) 
3-0-6 

Studies practical problems involved in design-
ing and implementing model-based systems to 
assist managers in planning, controlling, and 
improving efficiency of production operations. 
Topics: demand forecasting methods, capacity 
planning decinions, inventory control, produc-
tion scheduling, and network-based manage-
ment systems. Emphasizes integrated 
approach to management decision making. 
Applications from public and private sectors. 
G. R. Bitran, H. C. Meal, 
S. C. Graves, C. H. Fine 

15.763 The Practice of Operations 
Management (A) 

Prereq.: 15.761 
G (1)  
3-0-6 

Provides an opportunity to learn how to diag-
nose complex problems, structure relevant so-
lutions to them, and deal with issues of 
implementing the solutions. Case analyses 
and projects in local manufac•Aring and ser-
vice organizations extend understanding of 
and ability to deal with operating management 
situations. Emphasizes integrative approach 
using methodologies drawn from operations 
research, management information systems, 
and organization design. 
S. C. Graves, H. C. Meal 

15.764 The Theory of Operations 
Management (A) 

Prereq.: 15.761 
G (2)  
3-0-6 

Focus on theoretical work for studying opera-
tions planning and control problems. Topics: 
inventory theory, sequencing theory, aggre-
gate production planning, production schedul-
ing, large-scale system methodology, 
decomposition theory, and aggregation meth-
ods. Research on heuristic methods. 
S. C. Graves 

15.766 The Operating Manager (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Develops operating skills of a manager 
through case analyses and discussions 
Cases drawn primarily from manufacturing sit-
uations and designed to improve the manag-
er's ability to analyze an operating situation, 
define the operating task, and accomplish that 
task. Primary emphasis is on accomplishment 

- policy implementation, changes in opera-
tions, etc. 

C Meal  

15.767 industrial Project Evaluation (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Subject organized to familiarize student with 
methodologies and applications related to 
Project Evaluation. Several actual industrial 
and governmental projects analyzed. Meth-
odologies related to capital budgeting, cost-
benefit analysis, financial management, stra-
tegic planning, and operations management 
covered. 
G. R. Bitran, A. C. Hax 

15.768 Operations Management In the 
Service industry (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

Analyzes managerial problems in the service 
industry. Illustrates use of systems analysis 
techniques in the design, production, and de-
livery of services. Cases used to illustrate 
applications. 
G. R. Bitran 

15.795 Seminar In Operations 
Management (A) 

Prereq.: 15.761 
G (1, 2) 
3-0-6 

Examines studies from current literature de-
voted to formal methods for analyzing opera-
tions management problems. Discusses case 
studies as time permits. 
C. H. Fine 

15.799 Workshop in Operations 
Management 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Presentations by faculty, doctoral students and 
guest speakers of ongoing research con-
cerned with current issues in operations man-
agement. Topics; 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. 
S. C. Graves 

Marketing 

15.811 Marketing (A) 

Prereq.: 15.071, 15.511 
G (1) 
3-0-6 

Analyzes elements of marketing strategy 
which can be utilized by business, govern-
mental, and social organizations to meet 
needs of their clientele Topics: product devel-
opment, advertising, selling, and pricing. Re-
views contributions of management science in 
providing new techniques for solution of mar-
keting problems. Restricted to Sloan Fellows. 
G. L. Urban 

15.812 Marketing Management (A) 

Prereq.: 15.061 or 6.041 or 14.30 or 18.05 
G (1, 2) 
3-0-6 

Introduces concepts, challenges, and sampling 
of techniques necessary to manage the mar-
keting function. Topics: marketing research, 
consumer behavior, new product development, 
advertising strategy, promotion, personal sell-
ing, distribui.an, and pricing. Lectures, guest 
speakers. Problem assignments or cases. 
G. L. Urban, J. R. Hauser 

15.824 Marketing Communications (A) 

Prereq.: 15.812 
G (1) 
3-0-6 

Focus on management problems that arise 
when attempting to communicate with and in-
fluence a market or other public in an organi-
zation's environment through advertising and 
related mass media and ;-,umotion cam-
paigns. Lectures, case discussions, projects. 
Information: G. L. Urban. 

15.825 Marketing Models (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

Basic modeling approaches. Models for spe-
cific decision areas: price, promotion, adverric 
mg, distribution, and sales force. Integrative 
models; the marketing mix, new products. 
Special issues of industrial marketing. 
J. D. C Little, L. McAlister 

15.826 industrial Marketing (A) 

Prereq. 1.812 
G (2)  
3-0-6 

Focus on marketing goods and services to or-
ganizations for resale to other industrial cus-
tomers or for use in the goods and services 
they, in turn, produce. Literature on organiza-
tional buying behavior provides the foundation 
of the subject. Topics: industrial marketing 
analysis, product planning, distribution and 



Management 
	

1340 

channel decisions, promotion and advertising, 
sales force decisions. Emphasizes using 
models and research results to solve industrial 
marketing problems. Lectures, case discus- 

research project. Information: G. L. 
Urban. 

15.828 New Product Development (A) 

Prereq.: 15.812 
G (1) 
3-0-6 

Identifies new market opportunities. Designs 
"core benefits" of a new product having high 
potential. Designs physical product and mar-
keting mix to fulfill the "core benefits." Testing, 
launching, and managing the new product. 
Develops theory, measurement, and models to 
manage this process. Requires term project. 
J R Hauser 

15.832 Measurement for Management (A) 

Prereq.. 15.061 
O (1) 
3-0-6 

Focus on methods for collecting and analyzing 
behavioral data applicable to a variety of mea-
surement problems in management. Research 
and sampling design. Develops question-
naires, scaling and psychometric methods for 
measuring perceptions, attitudes, and prefer-
ences. Statistical techniques for analyzing 
these types of data. Information: G. L. Urban. 

15.834 Marketing Strategy (A) 

Prereq.. 15.812 
G (2) 
3-0-6 

Examinea marketing aspects of strategy for-
mulation. Studies market phenomena that are 
foundations of strategy. Analyzes manage-
ment science models for brand, product line, 
strategic business unit, and corporate market-
ing strategy. Lectures, cases, guest speakers. 
Requires term project. 
I McAlister, G. L. Urba-i 

15 838 Research Seminar In Marketing (A) 

Proroq : 15.812 
O (1,2) 
3-0-6 

Seminar on current marketing literature and 
• -ent research interests of faculty and stu-

its. Topics such as the theory of consumer 
avior, simulation of consumer product mar-

ls, marketing experimentation, and the 
velopment of behavioral models from con-

' Amer panel data. Information .  G. L Urban 

15.839 Workshop in Marketing 
■•■ 

Prereq. Permission of Instructor 
G (1, 2) 
Arr 

Presentations by faculty, doctoral students and 
guest speekers of ongoing research con-
cerned with current issues in marketing. Top-
ics: reports of research projects, proposed or 
in progress, and informal discussions of recent 
,iterature dealing with subjects of special inter- 

- 	,--tinioants. Primarily for doctoral 

.r 	(4/cis& 

System Dynamics 

15.852 Principles of Dynamic Systems I 

Prereq. — 
U (1,2) SD 
3-0-9 

15.872 Principles of Dynamic Systems 1(A) 

Prereq.: Permission of Instructor 
G (1, 2) 
3-0-9 

Introduces principles for modeling dynamic so-
cial and industrial systems. Emphasizes build-
ing intuitive understanding of feedback 
structures underlying growth, stagnation, and 
cyclical fluctuation. Focus on system dynamics 
as one approach to understanding behavioral 
characteristics of complex systems. Student 
exercises treat feedback system behavior, 
reasons for shifting modes of behavior, and 
model formulation. Modeling assignments il-
lustrate applicability of basic concepts to bio-
logical, economic, ecological, industrial, and 
urban systems. Tutorial session arranged for 
15.852. 
J. D. Sterman 

15.873 Principles of Dynamic Systems 11(A) 

Prereq.: 15.872 
G (2) 
3-0-9 

Continues philosophy and methods of 15.872 
with purpose of expanding student's ability to 
analyze behavior arising from complex dy-
namic feedback systems. Topics: translating 
qualitative observations on real systoms into 
quantitative models; methods for relating sys-
tem structure to system behavior; common er-
rors in model construction and policy design. 
J. D. Sterman 

15.874 System Dynamics for Business 
Policy (A) 

Prereq.: Permission of Instructor 
0(1) 
3-0-9 

Introduces modeling of corporate and indus-
trial systems. Examines separate functional 
areas of production planning, labor manage-
ment, capital investment, marketing, finance 
and accounting. Functional area models 
pieced together to analyze the cause of such 
corporate problems a,- production and employ-
rnent instability, loss of market share, unstable 
market growth, and declining profitability. De-
velops skills in poraaying complex managerial 
systems, and deriving understanding through 
quantitative modeling 	computer 
simulation 
.1 0 W Monocrat 

15.875 Applications of System 
Dynamics (A) 

Prereq.. 15.872 or 15.874 
G (2) 
3-0-6 

Project-based subject applying methods of 
system dynamics to real corporate problems. 
Class divided into groups that act as consul-
tants to local corporations. Meetings with 
corporate managers and staff to obtain infor-
mation for model construction; instructor pro-
vides advice and guidance on model 
formulation and testing. Final report on work 
done and recommendations. 
J. D. W. Morecroft 

15.878 Economic Dynamics (A) 

Prereq.: 15.872 
G (1) 
3-0-6 

Introduces system dynamics modeling of eco- 
nomic systems focusing 	imple generic 
structures identified in the 7'istem Dynamics 
National Project. Combine:, lectures, exer-
cises, and a term project on subject of stu-
dent's choice. Topics: economic cycles; 
inflation and unemployment; capital investment 
and monetary policy; energy-economy interac-
tion; and the economic long wave. 
J. D. Sterman, P. M. Senge 

15.879 Seminar In System Dynamics Policy 
Analysis (A) 

Prereq.: 15.872 
G (1, 2) 
3-0-6 

Research seminar focusing on development of 
student projects to illuminate important as-
pects of policy analysis. Each exercise de-
signed to give students direct experience with 
some problem in policy analysis and the is-
sues involved in resolving or handling that 
problem. Topics vary from year to year. Typi-
cal examples from past years: problems in de-
signing policies based on forecasts, problems 
with use of leading and lagging indicators on 
policy inputs, economic policy, energy policy. 
P. M. Sen go, J. D. Sterman 

15.880 System Dynamics (A) 
(Revised Unit) 

Prereq.: 15.071 
G (1) 
3-0-6 

Introduces dynamic modeling of managerial 
policy issues in public and private organiza-
tions. Emphasizes building intuitive under-
standing of feedback structures underlying 
growth, stagnation, and cyclical fluctuation. 
Develops skills in causal-loop diagramming of 
complex situations, and in the techniques of 
quantitative modeling and computer simula-
tio.. Studies previous system dynamics appli-
cations in business and human delivery 
ioganizations. Primanly for Sloan Fellows; oth-
ers admitted by permission of the instructor. 
F B Roberts 
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15.934 Research Seminar In Corporate 	15.951 Special Studies In Management 
Strategy (A) 

General Policy and Special 

15.921 Business and Social Pressures (A) 

Prereq.' Permission of Instructor 
G (1) 
3-0-6 

Case studies of interrelationships of corporate, 
individual, and sodal values in decision situa-
tions, including the various conflicting loyalties, 
tradeoffs, and ambiguities involved. Corporate 
policy and decision making under conditions of 
social pressure; examination of the dilemmas 
of corporate ethics: external pressures for 
changes in corporate governance and evolving 
responses; role of the individual in influencing 
organizational decisions. Enrollment limited: 
admission only by permission of instructor. In-
formation: M. S. Scott Morton. 

15.931 Corporate Strategy, Policy, and 
Planning (A) 

Prereq.: 15.012, 15.311, 15.515 
G (1,2) 
3-0-6 

Deals with approaches to strategic manage-
ment problems affecting all facets of the enter-
prise. Discussions, cases, field studies, and 
readings trace strategy practice, methodology, 
and theory Focus on both strategic formula-
tion and implementation. Useful as either ter-
minal subject or introduction to a concentration 
in corporate strategy. 
A. C. Hax, M. Horwitch, J. D. W. Morecroft. 
M. S. Scott Morton, G B. M. Walker, Jr 

15.932 Corporate Strategy for Technology-
Based Sectors (A) 
(New) 

Prereq 15.931 
G (1) 
3-0-6 

Considers key aspects of the emerging tech-
nology-strategy relationship in the large corpo-
ration from different perspectives, including the 
individual firm, an entire industry, the industrial 
policy of a nation, cross-country comparisons, 
and cross-industry comparisons. Uses con-
ceptual readings, empirical studies. case stud-
ies. student field studies, and invited outside 
speakers. 
M Horwitch 

15.933 Financial Strategy (A) 

Prereq.: 15.412, 15.931 
G (1) 
3-0-6 

Applies concepts and material of 15.931 o the 
area of corporate finance. Anal■..sis of impact 
of finance theory and various legal and institu-
tional constraints on financial strategy. Topics: 
capital budgeting, long-range planning, finan-
cial reporting and auditing. mergers and acqui-
sitions. taxation (both domestic and 
international), SEC regulations, capital struc-
ture. organization structure. capiial markets. 
and financing methods. 
Z. S. Zannetos 

Prereq.: 15.931 
G (1,2) 
3-0-6 

Seminar built around published theoretical and 
empirical research in corporate strategy. Stu-
dents share leadership of seminar using jour-
nal articles focusing on the study of particular 
strategic issues or problems. Articles drawing 
on theory andor methodology may come from 
current literature in economics, the behavioral 
sciences, or management science. Articles 
and topics change ench term. Information: 
M. S. Scott Morton. 

15.935 Corporate Strategy and 
Structure (A) 

Prereq. 15.931 
G (2) 
3-0-6 

Uses framework and methodology of 15.931 
to analyze the strategic decisions facing in-
dustries and the firms within such industries. 
Combines lectures and student research pre-
sentations on such issues as c:eterminants 
and consequences of industry structure, firm 
characteristics, innovation organization struc-
tures, and diversification 
G. B. M. Walker, Jr. 

15.936 Applied Corporate Analysis (A) 
(New) 

Prereq.: 15.412 or 15.415, 15.761, 15.812 
G (1) 
3-0-6 

Provides practice in identifying important man-
agement issues, making reasoned judgments 
about priorities, and defending choice of is-
sues and priorities. Students assume various 
roles as managers, analysts, and board mem-
bers in class sessions simulating top manage-
ment and board meetings. Visits to operating 
and corporate executives. Limited to 20. 
W. F. Pounds 

15.937J Economics of Ocean 
Transportation (A) 

(Same subject as 13.661J) 
Prereq.: 14.120 or 15.012 or CTS 110J 
G (2) 
3-0-6 

See description under subject 13.661J. 
Z. S. Zannetos, H N Psaraftis 

15.939 Advanced Topics In Policy and 
Strategy (A) 

Prereq.. 15.931 
G (1, 2) 
Arr.  

Directed research and study of advanced top-
ics in corporate policy and strategy as well as 
public policy relating to the private sector. Pri-
marily for doctoral students in Management: 
others admitted by permission of instructor. In-
formation. G. B. M. Walker, Jr. 

Prereq. — 
U (1,2) 
Arr.  

Special tutorial arrangement with a faculty 
member for guided reading, research, labora-
tory, or teaching experience. 
J. A. Meldman 

15.961 Special Studies In Management (A) 

Prereq — 
G (1,2) 
Arr.  

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, labo-
ratory and fieldwork, and reports. 
Staff 

15.962-15.969 Special Seminars In 
Management (A) 

Prereq.: 
i3 G (1,2) 
Arr .  

Opportunity for group study by graduate stu-
dents on current topics related to management 
not otherwise included in curriculum. 
Staff 

15.977 Seminar In Management 

Prereq 
(1) 

2-0-1 

Investigates effective management through in-
formal meetings with executives representing 
a range of industries and functions in both 
public and private sectors. Examines manage-
rial philosophies, practical problems of man-
agement, personal career paths, enabling 
students to develop skill in careful listening 
arid the art of asking questions Restricted to 
Sloan School of Management graduate 
students. 
P Cronin 

I 	iemlnar in Management (A) 

Prerop : 15.511 
G (1) 
3-0-6 

Studies fundamental economic, financial, or-
ganizational. and administrative relationships 
analyzed and aiscussed by experienced lead-
ers in business, labor, and public administra-
tion. Examines managerial philosophies and 
practices in the field and in seminar discus-
sions. Restricted to Sloan Fellows. 
A. F. White 
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Aeronautics and 
Astronautics 

18.UR Undergraduate Research 

Prereq.: — 
U (1, 2) 
Arr. 

Undergraduate research opportunities in Aero-
nautics and Astronautics. For further informa-
tion contact Departmental Coordinator: 
E. A. Witmer 

18.001 Unified Engineering I 

Prereq.: 8.01, 18.03 
U (1) SD 
6-2-5 

16.002 Unified Engineering II 

Prereq.: 8.01, 18.03 
U (1)  
5-2-5 

16.001: Requires simultaneous registration 
with 16.002. 16.002. Presents principles and 
methods of engineering in a format of lecture, 
recitation, and design. Basic disciplines pre-
sented with the unifying themes: forces and 
their interaction with solids and fluids; energy 
and energy transfer; systems control and in-
formation handling. Topics: mechanics of sol-
ids and fluids, forces, stresses, geometry of 
motion, conservation of mass and momentum, 
properties of solids and fluids; principles of 
measurement and control; temperature, ther-
modynamic properties and states. First Law of 
thermodynamics; conservation of energy. Ap-
plications include: particle dynamics, stress 
and strain in simple structures; low speed 
flow; lift, drag, and thrust; loads and design 
criteria in aerospace systems. Laboratory ex-
posure to empirical methods in engineering; il-
lustration of principles and practice. Design of 
a typical aircraft or spacecraft element. Pro-
vides a sound basis for a wide variety of 
careers in engineering. 
W M. Hollister, J. W. Mar, 
M. Martinez-Sanchez, S E 
H. Y. Wachman 

16.003 Unified Engineering ill 

Prereq.: 16.001, 16.002 
U (2)  
5-2-5 

16.004 Unified Engineering IV 

Prereq.: 16.001, 16.002 
U (2) 
5-2-5 

16.003: Requires simultaneous registration 
with 16.004. 16.004: Presents sound, basic 
concepts, principles, and methods of engi-
neering, emphasizing unified presentation of 
disciplines, by application to high-technology 
devices and aerospace systems. Topics: dy- 

namics of rigid and deformable bodies; center 
of mass, rigid body motion, inertia tensor; 
Second Law of thermodynamics, entropy, ir-
reversibility; high-speed flow, shock waves, 
stresses in fluids, heat transfer; interaction be-
tween component devices, signal flow, feed-
back and stability in control. Applications 
include: strain energy and principles in struc-
tural analysis, failure modes in structures, 
fracture, fatigue, plasticity; beams, plates, 
shafts; airfoil theory, flow over bodies, channel 
flow, boundary layers; thermal cycles, chemi-
cal-to-thermal conversion, aircraft and rocket 
engines. Techniques presented for analysis 
and optimization of systems. Experiments in: 
mechanics, strength of materials, subsonic 
and supersonic flow, rockets and turbomachi-
nery, system dynamlcs and control, analog 
simulation of control system. Design and eval-
uation of an aircraft or spacecraft component. 
A. L. Elias, W. M. Hollister, J. W. Mar, 
A. R. Odoni, M. Martinez-Sanchez, 
H. Y. Wachman, S. E. Widnall 

16.005 Introduction to Aerospace 
Engineering 

Prereq.: 
U U (2) 
2-2-5 

Presents broad view of steps involved in de-
veloping aerospace systems from preliminary 
design to production. Drafting techniques, 
weight estimation, aerodynamic analysis, con-
trol, structural design, cost estimating, manu-
facturing processes, certification, and service 
engineering discussed in the context of an 
aerospace vehicle which each student de-
signs. Recommended for freshmen. 
R. H. Miller J W. Mar 

18.008 Computer Models of Physical and 
Engineering Systems 

Prereq 18.02, 8 01 
U (2) SD 
3-0-9 

School-Wide Elective Subject Description 
given at end of this chapter on SWE page. 
S. Shyam Sunder 

18.02 Aerodynamics 

Prereq.: 16.004 or 2.20 or 1.05 
U (1, 2) 
4-0-8 

Kinematics and dynamics of fluids in aerody-
namic app..-ations. Vorticity, circulation. Biot-
Savart Law. Lift, thrust, momentum theorem. 
Thermodynamics in fluid flows. Boundary lay-
ers, skin friction, and heat transfer. Supersonic 
flow past wings and bodies, interference. 
Method of characteristics. Thin airfoil theory. 

Distribution of singularities, method of images. 
Classical hydrocynamics. Complex potentials, 
conformal mapping. Wings and bodies in sub-
sonic flow, Kutta condition. Unsteady flow. 
Transonic flows. 
J. E. McCune 

16.025 Numerical Fluid 
Dynamics (A) 

Prereq.: 16.02 or 16.06, 18.075 
G (1)  
3-0-9 

Modeling and solution of flow field partial dif-
ferential equations by discretization (finite dif-
ference) methods. Physical concepts and 
descriptions for viscous/inviscid, one-/two-di-
mensional, steady/unsteady incompressible 
and compressible flow. Numerical simulation 
topics include accuracy, stability, convergence, 
iterative, and time evolution techniques. Appli-
cations to external and internal flows. Com-
puter assignments. 
J. R. Baron, W. T. Thompkins, Jr. 

16.926 Advanced Computational Fluid 
Dynamics (A) 

Prereq.: 16.025 or 2.274 
G (2)  
3-0-9 

Computational methods for compressible in-
viscid and viscous flow. Potential, Eulor, and 
Navier-Stokes equations in general nonortho-
gonal, curvilinear coordinates using finite-dif-
ference, finite vrIume, finite element methods. 
Coordinate system generation. Draws applica-
tions from internal and external flow problems 
in aerospace vehicles. Assignmonts requiring 
use of digital computer. 
E. M. Murman, J. R. Baron 

18.028 Special Topics in Computational 
Fluid Dynamics (A) 

Prereq.. 16.026 
G (1) 
1-0-2 

A seminar for students specializing in Compu-
tatonal Fluid Dynamics. Topics vary with inter-
ests of the class but are drawn from emerging 
discretization techniques (finite-volume, spec-
tral, vortex methods), boundary condition 
treatment, solution methods (direct solvers, 
multgrid, Alternating Direction Implicit, ad-
vanced computer architecture, and CFD 
applications. 
E. M. Murman, S. S. Abarbanel 
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16.035 Fluid Mechanics (A) 

Prereq.: 16.02 or 16.06, 18.075 
G (1)  
4-0-8 

Prepares students for graduate study in fluid 
mechanics and aerodynamics, and some of its 
applications in science and engineering. Dis-
cusses the basic concepts of continuous fluid 
mechanics, shows how they underlie the prop-
erties of particular flow fields such as potential 
and rotational constant density inviscid and 
viscous flows. Shows applications to flow past 
airfoils and wings, vortex flows, and some 
geophysical flows. Special attention to bound-
ary layers and their transition to turbulence. 
Any undergraduate subject in fluid mechanics 
or aerodynamics accepted for 16.02. 
M. T. Landahl, L. Trilling 

18.04 Fluid Dynamics of Flight and Reentry 
Vehicles 

Prereq.: 16.02 or 16.06 
U (2) 
4-0-8 

Aerodynamics of vehicles. Boundary layers, 
separation, stall. Heat transfer. Turbulence 
and transition. Reynolds analogy. Kinetic the-
ory concepts. Free molecule flow over bodies. 
Surface scattering; radiation. Hypersonic and 
supersonic lift, wave drag. Low AR wings. 
Transonic and subsonic flow. Low-speed, 
high-lift flight. Unsteady flow. Oscillating air-
foils, flutter. Interference; wind tunnels; 
experiments. 
J. E. McCune, E. M. Murman, L. Trilling, H. Y. 
Wachman 

16.041 Aerodynamics of Viscous Fluids — 
Boundary Layer Approximation (A) 

Prereq.: 16.035 
G (2)  
3-0-9 

Boundary layers in viscous, compressible, 
heat conducting fluids as an approximation to 
the solutions of exact equations of motion of 
fluids Infleence of various dimensionless pa-
rameters on steady and unsteady flows em-
phasizing incompressible flows. Surveys 
experimental and theoretical methods for esti-
mating quantities of interest in aeronautical 
applications. Introduces turbulent flows. 
E. E. Coved 

16.042 Heat and Mass Transfer (A) 

Prereq.. 16.041 
0(1) 
3-0-9 

Fundamentals of heat and mass transfe, ap-
plied to aerodynamics. space, and propulsion 
problems. Conduction heat transfer, thermal 
stresses resulting form nonuniform tempera-
ture disiribution. ree convection and buoy-
ancy effects. Forced convection with laminar 
and turbulent boundary layers. Regenerative 
and recuperative heat exchangers. Mass 
transfer with blowing and suction Transpira-
tion and film cooling. Boundary layers with 
ablation. Radiative heat transfer and space ra-
diators. Permission of instructor for students 
not having 16.041. 
J. P. Louis 

16.044J Turbulence and Random 
Processes in Fluid Mechanics (A) 

(Same subject as 12.865J) 
Prereq.: 1.612 or 2.20 or 16.035 or 111350 
0(1) 
3-0-9 

Development of descriptions of random fields. 
Response of systems and fields to random in-
puts, with examples from waves. Sources of 
turbulence, hydrodynamic stability, equations, 
spectra, equilibrium, and decay. Shear flow 
turbulence, turbulent boundary layers. Meth-
ods of observation, measurement, and analy-
sis. Discusses problems of current interest. 
M. T. Landahl, J. H. Haritonidis 

16.051 Gas Dynamics (A) 

Prereq.: 16.035 
G (2) 
3-0-9 

Dynamics of a perfect gas. Concepts and 
modeling for potential and rotational subsonic, 
transonic, and supersonic fluid motion. Exact, 
approximate, and numerical methods for multi-
dimensional fields, including similarity, charac-
teristic, integral, shock layer, and high-speed 
descriptions. Viscous, compressible coupling 
and equilibrium chemistry influences. Applica-
tion to wings, bodies, test facilities. 
J. R. Baron 

16.052 Real Gas Dynamics (A) 

Prereq 16.035 
G (1) Not to be offered 1985-86 
3-0-9 

Dynamics of a real gas. Equilibrium and non-
equilibrium gas processes and relaxation 
coupling with fluid dynamics under high tem-
perature and rarefied conditions. Vibrational 
excitation, translational, chemical, and radia-
tive nonequilibrium. Wave propagation, disper-
sion, similarity, shock phenomena, surface 
reaction coupling. Application to very high 
speed and entry space vehicles, test facilities, 
and gas dynamic lasers. Alternate years. 
J. R. Baron 

16.055 Unsteady Fluid Mechanics (A) 

Prereq 16.035 
G (1) Next offered 1985-86 
3-0-9 

Fluid mechanics of fixed airfoils, wings, bod-
ies, and cascades in unsteady potential flows, 
or moving airfoils, wings, bodies, and cas-
cades in a uniform stream. Topics: pressure 
distribution and other characteristics in both 
frequency domain and time domain (indicial 
response) for incompressible and compressi-
ble flows. A limited discussion of viscous 
effects, boundary layers, and separations in-
troduced where appropriate. Alternate years. 
E. E. Covert 

16.06 Space Gas Dynamics 

Prereq.: 16.004 or 2.20 or 1.05 
U (1) 
4-0-8 

Elements of gas dynamics relevant to motion 
of spacecraft and to forces and thermal loads 
on them, in particular, hypersonic and super-
sonic flows; and elements of convective, con-
ductive, and radiative heat transfer. Introduces 
molecular flows; kinetic theory of gases; the 
kinetics of gas-surface interaction; accommo-
dation phenomena. Applications to perfor-
mance of space vehicles, 
L. Trilling, H. Y. Wachman 

16.07 Aerodynamics of Wings and 
Bodies (A) 

Prereq.: 16.035, 18.075 
G (2) Not to be offered 1985-86 
3-0-9 

Presents theoretical methods for predicting 
aerodynamic loading on thin lifting surfaces 
and slender flight vehicles in subsonic and 
supersonic flow. Topics: potential aerodynam-
ics, constant density flow, inner and outer so-
lutions, and real gas effects. 
W. L. Harris 

16.081J Principles of Acoustics (A) 

(Same subject as 2.060J. 13.81J) 
Prereq.. 2.03J or 16.004, 18.075 
G (1) 
3-0-9 

See description under subject 2.060J. 
S. E. Widnall, R. H. Lyon, P. Leshey 

16.082J Flow Noise (A) 

(Same subject as 2.065J, 13.84J) 
Prereq.: 16.02 or 2.20, 16.081J 
G (1) Next offered 1985-86 
3-0-9 

See description under suoject 13.84J. 
S. E. Widnall, P. Leehey 

16.09 Nonlinear Wave Propagation (A) 

Prereq.: 18.075, 16.035 
G (2) Next offered 1985-86 
3-0-9 

Physical description and mathematical treat-
ment of nonlinear effects occurring in wave 
propagation in fluid continua. Topics: water 
waves, nonlinear underwater acoustics, and 
gas dynamic shock waves. 
W. L. Harris 

16.10 Aircraft Performance, Staollity, and 
Control 

Prereq.: 6.004, 16.30 
G (1) Next offered 1985-86 
3-0-6 

Studies applied aerodynamics for estimating 
lift and drag forces and moments. Propulsion 
system characteristics. Performance estima-
tion: takeoff, climb, turn, range, and speed. 
Basic control requirements in roll, yaw and 
pitch, and control surface aerodynamics. Air-
craft static stability for longitudinal and lateral 
cases. Introduces dynamic stability. Uses in-
teractive computer-aided engineering for pre-
liminary design of aircraft. 
R. H. Miller, R. S. Simpson, A. L. Elias 



Aeronautics and Astronautics 
	

138D 

16.16 Introduction to Flight Vehicle 
Dynamics 

Prereq.: 16.004 or 1.05; or 2.20, 18.03 
U (1) 
3-0-9 

Theory of flight; airfoils, lift, drag, and applied 
aerodynamics. Root locus, and similar control 
techniques. Airplane performance, engine 
characteristics. Introduces stability and control 
of airplanes. Equations of motion. Static stabil-
ity, neutral points, and maneuver points. Effect 
of CO movement. Linearized equations of mo-
tion and stability derivatives. Characteristic 
longitudinal and lateral motions. Elements of 
handling qualities. Effects of variation of aero-
dynamic parameters on airplane stability and 
control. 
R. V. Ramnath 

16.17 Advanced Flight Dynamics and 
Control (A) 

Prereq.: 16.18 
G (2) 
3-0-9 

Brief review of applied aerodynamics. Wing, 
fuselage, and tail contributions. Power, com-
pressibility, and aeroelastic effects. Modern 
approach to aircraft stability and control. Mo-
tion along steep trajectories, reentry dynamics, 
and stability of a shuttle vehicle. Human pilot 
models and autopilots. Variable flight condi-
tions. VTOL transition. Sensitivity to parameter 
variations in variable systems Motion at high 
angle-of-attack, roll coupling, and other nonlin-
ear flight regimes. 
R. V. Ramnath 

16.20 Structural Mechanics 

Prereq.: 16.004 or 2.01 
U (1, 2) 
5-0-7 

Applies solid mechanics to analyzing high 
technology structures. Plane stress, plane 
strain problems. Bending, shear, torsion of 
rods and thin wall beams. Introduces energy 
principles and computer-oriented structural 
analysis such as matrix and finite element 
methods. Applications to statically indetermi-
nL. ;tructures and solid continua. Buckling of 
column and stability phenomena. Theories and 
modes of structural failure. Principles in opti-
mal structural design. 
J. Ougundji, E. A Witmer 

16.21 Plates, Stability, and 
ThermoelastIcIty (A) 

Prereq 16 20 
G (2) Next offered 1985-86 
3-0-9 

Analyzes anistropic plates typical of laminated 
composite structures. Coupling of and duality 
in bending and stretching of plates, transverse 
shear effect. Large deflections of plates. The-
ory of stability of structures and applications to 
buckling of plates. Equations of thermal elas-
ticity. Heat transfer and thermal stress analy-
sis for supersonic and hypersonic aircraft. 
Alternate years. 
E. A. Witmer 

16.22 Shell Structures (A) 

Prereq.: 16.20 
G (1) Next offered 1985-86 
3-0-9 

Elements of tensor analysis. General formula-
tion of elasticity in curvilinear coordinates. 
Introduction to differential geometry. Develop-
ment of shell equations in tensor form. Mem-
brane behavior of thin shells. Bending 
behavior of thin shells. Shallow shells, shells 
of revolution, edge zones. Alternate years. 
J. Dugundji 

16.23 Structural Design of Gas Turbine 
Engines (A) 

Prereq 16.20, 16 54 
G (2) Not to be offered 1985-86 
3-0-9 

Structural design of modern gas turbine en-
gines. Emphasizes the unique aspects in-
duced by high temperatures and rotation 
speeds. Reviews thermodynamic cycle analy-
sis and aerodynamics to determine loads. 
Both stationary and rotating structural compo-
nents, blades, cicsks and shafts analyzed. 
Thermal stresses, creep, low cycle fatigue, ro-
tor dynamics, aeroelasticity and crack growth. 
Discusses materials, structural testing and re-
tirement of components. Considers design tra-
deoffs between performance, and lifecycle 
cost and durability. Alternate years. 
E. F. Crawley, D. J. Jordan 

16.24 Plasticity, Viscoelasticity, and 
Creep (A) 

Prereq.. 16.20 
G (2) Not to be offered 1985-86 
3-0-9 

Plastic stress-strain relations of materials. 
Yield conditions;  flow rules and strain-harden-
ing rules. Limit and shakedown analysis. 
Characterization of linear viscoelastic behav-
iors, creep compliance and relaxation modu-
lus, discrete elemeni models, spectrum and 
dynamic representations. Viscoelastic stress 
analyses, correspondence principle and inte-
gral equation solutions Nonlinear creep laws 
Structural analyses in presence of creep. 
Creep buckling See 2.073. Consult advisor. 
T. H. H. Pian 

18.251 Structural Design for Longevity (A) 

Prereq.: 16.20 
G (1) Not to be offered 1985-86 
3-0-9 

Longevity is the most difficult of all the struc-
tural integrity requirements for aerospace vehi-
cles. Examines the many aspects of longevity 
such as: frequency of loads, fatigue of ma-
terials, growth of cracks, safe-life philosophy, 
fail-safe philosophy, damage tolerance, stress 
concentrations, scatter factors, testing. Intro-
duces linear elastic fracture mechanics and its 
use. Emphasizes application of theory to prac-
tice. A portion devoted to study of case 
histories. 
P. A. Lagace 

16.261J Structural Mechanics In Nuclear 
Power Technology (A) 

(Same subject as 1.56J, 2.084J, 3.82J, 
13.14J, 22.314J) 
Prereq.. Permission of Instructor 
0(1) 
3-0-9 

See description undei subject 22.314J. 
J. E. Meyer, 0. Buyukozturk 

18.27 Finks Element Method (A) 

Prereq.: 18.20 
0(1) 
3-0-9 

Formulation of finite element method through 
use of variational principles for structural me-
chanics and continuum mechanics, assumed 
displacement and aasurned stress models. 
Toola in numerical analyses, interpolation, arid 
integration. Problems treated include plane 
stress and plane strain, plate bending and 
three-dimensional solids. Emphasizes practical 
ways of constructing and assembling the ele-
ment matrices and methods of solving large 
systems of algebraic equations by modern 
computers. Students required to carry out 
actual solutions using the digital computer. 
T. H. H. Pian 

18.28 Advanced Finite Element Method (A) 

Prereq.: 16.27 
G (2) Next offered 1985-86 
3-0-9 

Generalized variational principles in solid me-
chanics and related finite element models. In-
cremental formulations of elastic-plastic, large 
deflection, and creep analyses. Superposition 
of analytical and finite element solutions. Ap-
plications to shells of revolution, fracture 
mechanics, finite element in time, and non-
structural problems. Current development of fi-
nite element method. 
T. H H. Plan 

16.291 Manufacturing with Advanced 
Composite Materials 

Prereq.: 
U U (1) 
1-3-2 

Introduces the various methods used to manu-
facture parts made of advanced composite 
materials. Revolves around laboratory ses-
sions in the Technology Laboratory for Ad-
vanced Composites. Students gain hands-on 
experience by using various laboratory tech-
niques to fabricate and test graphite,epoxy 
specimens. Lectures supplement laboratory 
sessions with background information on the 
nature of composites, curing, composite ma-
chining, secondary bonding, and the testing of 
composites. 
P. A. Lagace 
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16.292 Design with Filamentary Composite 
Materials (A) 

Prereq.. 16.20 
G (2) 
3-1-8 

Studies the behavior of the filamentary com-
posite materials composed of boron, graphite, 
glass, arid Kevlar fibers embedded in a matrix. 
Material properties of fibers and matrices. Ani-
sotropic elasticity, classical laminated plate 
theory, micromechanics, and interlaminar 
stresses. Several laboratory experiments dem-
onstrate concepts from the classroom. Design 
concepts and cost-effective applications. 
P. A. Lagace 

16.293 Advanced Topics In Filamentary 
Composite Materials (A) 

Prereq.: 16.292 
G (1) Next offered 1985-86 
3-0-9 

Generalized study of the anisotropic properties 
of composite laminates. Failure modes, frac-
ture theories/correlations, damage tolerance, 
fatigue, interlaminar stresses, environmental 
effects. Reviews current problems in the appli-
cations of composite materials in the aero-
space and automotive industry. Guest 
lecturers share their experiences. Permission 
of instructor for students without 16.292. 
J. W. Mar, P. A. Lagace, J. Dugundji 

16.30 Principles of Automatic Control 

Prereq.: 18.03 
U (1, 2) 
3-0-9 

Fundamental physical and analytical principles 
used in the design of automatic control sys-
tems. Emphasizes a sound foundation in the 
classical control techniques upon which more 
advanced subjects can build. Use of digital 
computer program in the solution of illustrative 
homework problems. Compensation tech-
niques and design examples to meet perfor-
mance specifications. Recommended for the 
second term of the junior year or later. 
W. R. Markey, A. L. Elias 

16.311 Principles of Instrumentation and 
Control (A) 

Prereq.: 16.30 
G (1) 
3-0-9 

Introduces the state space description of dy-
namic systems. Multiple-input, multiple-output 
systems. Modeling of dynamic systems. De-
sign and compensation of feedback systems 
to achieve desired response. Principles of 
analysis and design of feedback control sys-
tems incorporating nonlinear components. De-
scribing function and phase plane techniques, 
the stability criteria of Lyapunov and Popov. 
B. K. Walker 

16.312 Principles of Optimal Control (A) 

Prereq • 16.31, 16.37 
G (2) 
3-0-9 

Studies the principles of deterministic optimal 
control. Pontryagin's maximum principle. Ap-
plications of the theory including optimal feed-
back control, time optimal control, and others. 
Dynamic programming, numerical techniques. 
Optimal estimation and control in the presence 
of uncertainties. 
B. K. Walker 

16.321 Fault Tolerant Control Systems 1(A) 

Prereq. 16.37 
G (2) 
3-0-9 

The first of a two-term sequence of subjects in 
designing and analyzing control systems 
which can sustain component failures and 
continue to function. Presents an overview of 
the area and is a reasonable terminal subject 
for those who cannot take the two-term se-
quence. Statistical failure models. Methods for 
masking component failures. Methods for de-
tecting and isolating component failures. Eval-
uates performance of redundant control 
systems. 
W. E. Vander Veldo 

16.322 Fault Tolerant Control Systems 11(A) 

Prereq.: 16.321 
G (1) 
3-0-9 

Continuation of the material introduced in 
16.321 emphasizing more advanced topics. 
Data editing and other techniques for masking 
sensor failures. System model-based methods 
for isolating actuator and sensor failures. 
Batch and sequential decision algorithms. Use 
of Markov and semi-Markov chain analysis in 
evaluating the performance of redundant con-
trol systems. Case stL'dies of redundant sys-
tem design. 
W. E. Vander Velde 

16.33 Computer Control of Dynamic 
Systems (A) 

Prereq.. 16.30 
G (1) 
3-0-9 

Elements of linear discrete-time system the-
ory: state description, stability, z-transform 
analysis, controllability, observability, canonical 
forms. Analyzes linear discrete-time control 
systems: stability, root locus, frequency re-
sponse. Synthesis of state feedback computer 
control systems: stability improvement, dead-
beat controllers, minimum quadratic cost opti-
mal regulators. Control of systems with 
incomplete state measurements: observers, 
properties of observer-regulator computer 
controllers. 
W. S. Widnall 

16.34 Automatic Control of Flight 
Vehicles (A) 

Prereq.: 16.30 
G (2) Next offered 1985-86 
3-0-9 

Application of the principles of feedback con-
trol theory to the design of control systems for 
aircraft and spacecraft. Review of the typical 
dynamic characteristics of aircraft, satellites, 
and other spacecraft. Presentation of the most 
common system configurations for control of 
the attitude of these vehicles. Control system 
design by frequency domain and time domain 
approaches. Use of computer aids in the de-
sign of aerospace flight control systems. Typi-
cal engineering problems encountered in the 
design of these systems. 
W. E. Vander Velde 

16.351J Quantitative Physiology: Sensory 
and Motor Systems 

(Same subject as 2.793J, 6.023J, HST 54'3J) 
Prereq.: 2.02 or 6.003 or 16.30 
U (2) 
3-2-7 

See description under subject 6.023J. 
L. R. Young, L. S. Frishkopt R. W. Mann 

16.352J Sensory-Neural Systems (A) 

(Same subject as 6.532J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

See description under sub,ect 6.532J. 
C. M. Oman, L. S. Frishkopf 

16.355J Models of Man-Machine 
Systems (A) 

(Same subject as 2.181J) 
Prereq., 18.03 
G (1) 
3-1-8 

See description under subject 2.181J. 
S. R. Busso/ari, T. B. Sheridan 

16.356J Biomedical Signal Processing (A) 

(Same subject as HST 582J) 
Prereq 6.003 
G (2) 
3-6-3 

See description under subject HST 582J. 
R. V. Kenyon, W. M. Siebert, J. M. Tiech 

16.36 Flight Simulation (A) 

Prereq.: 18.03, 16.30 or 6.003 or 2.14 
G (1) 
3-6-3 

Simulation of aircraft for research and V•)t 
training. Conversion of aircraft equations of 
motion and data package into a digital com-
puter model. Simplified transfer functions. 
Principles of vision relevant to out-the-windcw 
displays. Implementation of CRT, model board 
and point light source displays. Cockpit motion 
requirements, motion washout, artificial control 
and feel and high-g cuing devices. Students 
participate in actual simulator problems in the 
lab Assumes familiarity with FORTRAN 
programming. 
R. V. Kenyon, L R. Young, A. L. Ehas 
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16.37 Statistical Problems In Automatic 
Control (A) 

Prereq.: 16.30 
(1)  

3-0-9 

Statistical problems of importance to control 
system engineers. Reviews probability theory 
with application to such problems as system 
reliability and multidimensional random errors. 
Measurement of the statistics of random vari-
ables am: processes Extensive treatment of 
random processes in linear systeins using 
both transfer function and state space descrip-
tions. Design of optimum filters according to 
Wiener and Kalman. 
W. E. Vander Velde 

16.371 Estimat,,m and Control of 
Stochastic Processes (A) 

Prereq.: 16.37 
G (2) 
3-0-9 

Stochastic processes: mean square calculus, 
Wiener process, white noise, Gaussian pro-
cesses, Markov processes, Ito stochastic cal-
culus, Kolmogorov's equations. Linear filtering 
and smoothing theory • Kalman filter, optimal 
smoother, filter stability, steady state proper-
ties, sensitivity to model errors. Application of 
linear filter theory: extended Kalman filter, filter 
divergence, adaptive noise estimation, numeri-
cal considerations, square-root formulations. 
Gaussian second-order filter. Optimal control 
of stochastic linear systems: separation 
theorem. 
W. S. Widnall 

16.381 Lasers and Optics for 
Applications I (A) 

Prereq.' 8.03 
G (1) 
3-0-9 

An Introduction to fundamentals of modern op-
tics and lasers intended for those interested in 
laser applications. Presents a simplified ac-
count of lasers and their coherence properties: 
optics of laser beams and the propagation of 
light in vacuum, dielectrics, and fibers. Basics 
of laser "gyroscopes," and the use of 'asers 
and fiberoptics in displacement, velocity. tem-
perature, pressure, and acoustic sensing 
S. Ezekiel 

16.382 Lasers and Optics for 
Applications 11(A) 

Prereq.: 18.381 or 6.631 or 8.243 
(2)  

3-0-9 

Continuation of 16.381 emphasizing a more 
advanced treatment of lasers. Interaction of 
radiation with atoms, stimulated and sponta-
neous emission, and line broadening mecha-
nisms. Steady state and transient behavior of 
lasers. Survey of gas, liquid, solid, and semi-
conductor lasers. Nonlinear optics. Modulation 
and deflection of light. Harmonic generation 
and mixing. Laser spectroscopic techniques 
with emphasis on specie identification and 
resolution. 
S. Ezekiel 

16.39 Algorithms for Function Minimization 
and Optimal Control (A) 

Prereq.: 18.076 or 18.085 
G (2) Next offered 1985-88 
3-0-9 

Develops techniques for seeking the minima 
of functions and optimal control histories for 
dynamic systems. Presentation based on fun-
damentals of function optimization and optimal 
control theory, intrnduces variational calculus, 
the maximum principle, dynamic programming. 
Considers unconstrained and constrained 
problems. Compares the complexity and per- 
formance of different optimum-seeking 

W.• E. Vander VeIde 

101.40 Principles of Flight Guidance 

Prereq.: 16.30 or 6.302 
U (2) 
3-1-8 

Introduces navigation and guidance of flight 
vehicles. Basic concepts of posies and veloc-
ity determination using celestial, inertial, and 
radio techniques. Guidance strategy fta• air-
craft and spacecraft applications. Steering 
laws for rocket-powered flight, atmospheric 
reentry, and air traffic control. Familiarity with 
rigid body dynamics and elementary automatic 
control theory desirable. 
W. M. Hollister 

18.41 Inertial Engineering 1(A) 

Prereq.: Permission of instructor 
G (1) 
3-0-9 

First half treats motion with respect to inertial 
space, gyroscopic instrument theory, gimbal 
systems, Schuler tuning, and the design of the 
three principal inertial navigation systems. 
Second half introduces practical aspects of in-
ertial instiJments and systems. Analyzes and 
evaluates single and two degree of freedom 
instruments and their errors. Includes laser, 
electrostatic and dry-tuned gyros. and models 
of state-of-the-art hardware. Students obtain a 
thorough understanding of inertial space con-
cepts and hardware. 
W. R. Markey 

18.42 Inertial Engineering 11(A) 

rereq : 16.41 
G (2) 
3-0-9 

Continues system design concepts presented 
in Inertial Engineering I. Error analysis of a lo-
cal geographic coordinate system and exten-
sion to the general case of six other 
configurations. Role of geodesy and gravime-
try in system design. Limitation of Kalman Fil-
tering Radio inertial hybrid system design. 
Seminars held by staff members of the 
Charles Stark Draper Laboratory on topics 
chosen primarily by the class. 
W R. Markey  

16.46 AstrodynamIcs 1(A) 

Prereq 18.03 
G (1) 
3-1-8 

Fundamentals of astrodynamics, two-body and 
n-body approximate and precision orbit deter-
mination. Fundamentals of space vehicle navi-
gation emphasizing self-contained methods: 
statistical error analysis. Topics: universal or-
bital variables, recursive algorithms, variation 
of parameters, state space methods, maxi-
mum likelihood estimates, numerical integra-
tion, optimum measurement strategies, 
correlated measurement errors. Selected ap-
plications from the Apollo and Space Shuttle 
programs. 
R. H. Battin 

16.47 Astrodynamics 11(A) 

Prereq : 16.46 
G (2) 
3-1-8 

Fundamentals of the two-body orbital bound-
ary value problem with applications to space 
vehicle guidance for both powered flight and 
mid-course maneuvers. Topics: Lamberl's 
problem and methods of solution, one-way 
and round-trip orbit determination to the moon 
and planets, orbital adjustment and transfer, 
linearized and explicit techniques for fixed and 
variable time of arrival guidance, velocity to be 
gained methods, hodograph analysis and ap-
plication of optimization principles. 
R. H. Battin 

16.491 Selected Topics in Celestial 
Mechanics (A) 

Prereq.: 8.03, 18.076 
G (1) 
3-0-6 

Reviews the two-body problem. Variational 
principles in dynamics, leading to Lagrange's 
equations, the canonical equations, and can-
onical transformations. The Hamilton-Jacobi 
equation, with solution for the Kepler problem, 
leading to canonical perturbation methods. 
Delaunay variables, and Lagrange's variational 
equations. Gravitational potential of a planet 
and rotational motions of the earth and moon. 
First order theory of the orbits of artificial sat-
ellites, including the effects of atmospheric 
drag. 
J. ri. Vint! 

16.492 Selected Topics In ,,alestial 
Mechanics (A) 

Prereq.. 16.491 
G (2) 
3-0-6 

Brouwer-Von Zeipel method and method of 
Lie transforms, with applications to the orbits 
of artificial satellites and lunar orbiters. Sepa-
rable problems, including the spheroidal 
method, Staeckel systems and effects of gen-
eral relativity on orbit of a planet or satellite 
Selected topics from the three-body problem, 
planetary and lunar theory, resonant motions, 
periodic orbits, and stability theory 
J. P. Vinti 
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16.53 Rocket Propulsion 

Prereq 16 004 
U (2) 
3-1-8 

Velocity requirements for orbital and interpla-
netary flight. Available velocity increments and 
staging. Treats rocket systems involving liquid, 
solid, and hybrid propellants, with reference to. 
nozzle flows, thermochemistry, real gas ef-
fects, losses and heat transfer, structural con-
straints, propellant feed, and combustion 
Simple vehicle optimization. Laboratory 
demonstrations. 
W. T. Thompkins, Jr. 

16.531 Space PiJpulsion and Power 
Generation (A) 

Prereq.: 16.53, 8.03 
G (2) 
3-0-9 

Reviews rocket propulsion fundamentals. Dis-
cusses advanced thruster concepts from air-
breathing boosters to electric propulsion. 
Liquid rocket pressurization schemes. Physics 
and engineering of small thrusters for station-
keeping and attitude control. Methods and 
concepts for electric power generation in 
space, photovoltaic, solar, thermal, and 
nuclear systems, and various conversion 
schemes. Power transmission and reception. 
M. Martinez-Sanchez 

16.54 Aircraft Engines and Gas Turbines 

Prereq.: 16.004 
U (1) 
3-1-8 

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, nozzles. Discusses var-
ious engine types including turbojet, turbofan, 
and turboprop. Limitations imposed by ma-
terial properties and stresses. Emphasizes fu-
ture design trends including reduction noise, 
pollutant formation, fuel consumption, and 
weight. 
J. L. Kerrebrock 

16.541 Aircraft Turbine Engines (A) 

Prereq.: 16.54 
G (2) 
3-0-9 

Fluid mechanics, thermodynamics, and solid 
mechanics of aircraft turbine engines. Steady 
two-dimensional and three-dimensional flow 
theories of compressors and turbines. Un-
steady flow and noise production in turboma-
chinery and in complete engines. Operational 
limitations and instabilities. Stress and associ-
ated temperature limits and influence of blade 
cooling techniques on turbines. 
J. F Loins 

16.543 Internal Flows in Turbomachlnes (A) 

Prereq.: 16.035 or 2.25 
G (2) 
3-0-9 

General features of internal flows with applica-
tion to compressors and turbines. Fundamen-
tal concepts of rotational flows, inherent 
unsteadiness of turbomachines, boundary lay-
ers, wakes, and losses in turbomachines. Axi-
symmetric swirling flows, blade element 
theory, streamline curvature computations. 
Effects of viscosity and compressibility in inter-
nal flows. Secondary flows. Flow instabilities in 
turbomachines. Recent developments and 
experimental information. 
J. E. McCune, E. M. Greitzer 

16.544 Advanced Gas Turbines 
Utilizing Ceramics 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Utilization of low-cost gas turbines in automo-
biles and other ground vehicles promises im-
proved efficiencies but requires improved 
designs and higher temperature materials for 
satisfactory performance over a range of out-
put power. Addresses design and fabrication 
of advanced engines using ceramic materials: 
issues include cycle efficiencies, component 
design considerations, design for brittle ma-
terials, effects of materials properties and fab-
rication limitations. Interdisciplinary subject 
involves lecturers from industry or 
government. 
A. H. Epstein, Staff 

16.55 ionized Gases (A) 

Prereq.: 8.211 
G (1)  
3-C-9 

Properties and behavior of low-temperature 
plasmas for magnetohydrodynamics. ther-
mionic energy conversion, plasma propulsion, 
gas lasers. Equilibrium of ionized gases: en-
ergy states, statistical mechanics, and equilib-
rium. Kinetic theory: motion of charged 
particles, distribution function, collisions, char-
acteristic lengths and times, cross-sections, 
transport properties Gas surface interactions: 
thermionic emission, sheaths, probe theory. 
Radiation in plasmas, diagnostics. 
M. Martinez-Sanchez 

16.551 Plasmadynamics and 
Magnetohydrodynamics 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Motion of conducting fluids in electric and 
magnetic fields. Electrodynamics: discharges 
and arcs, current transfer to immersed elec-
tiodes. effect of the Lorentz Force on flow. 
Magnetohydrodynamics: power generation and 
propulsion, simple inviscid arid compressible 
flows, electric conductivity. Hall effect, ion slip, 
non equilibrium electronic heating, viscous ef-
fects, nonuniformities, time-dependent MHD 
performance. Plasma generators, thrusters, 
circuit breakers, and MHD generators. 
J. F. Louis 

16.56 Noise Control Engineering (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Reviews physical principles of noise genera-
tion, transmission, and absorption, and the ef-
fect of noise on humans. Noise rules and 
criteria. Specific topics: aerodynamic noise, 
compressor, fans, and propellors, acoustically 
induced instabilities in valves, heat exchan-
gers. Mufflers and duct liner technology. 
K. U. Ingard 

16.60 Advanced Special Project (A) 

Prereq. — 
G (1,2, S) 
Arr.  

Study, original investigation, or lab project 
work of graduate level by qualified students. 
Topics selected in consultation with instructor. 
H. Y. Wachman 

16.601 Advanced Special Subject (A) 

Prereq — 
G (1,2) 
Arr.  

16.602 Advanced Special Subject 

Prereq.: — 
G (1,2) 
3-0-6 

Organized lecture or laboratory subject con-
sisting of graduate-level material not available 
in regularly scheduled subjects. 
H. Y. Wachman 

16.605 Special Projects 

Prereq.: — 
U (1,2, S) 
Arr. 

Study or laboratory project work of undergrad-
uate level by qualified students. Topics 
selected in consultation will the instructor. 
E. A Witmer 

16.606 Selected Tnpics in Aeronautics and 
Astronautics 

Prereq.: — 
U (1,2) 
Arr. 

Study at the undergraduate level by qualified 
students Topics selected in consultation with 
the instructor. 
E. A Witmer 

16.608J Biomedical instrumentation 
Electronics 

(Same subject as 2.781J, HST 570J) 
Prereq.: Pirmission of Instructor 
G (S) 
6-6-6 

See description under subject HST 5701 
R. V. Kenyon, D. Rowell, S. K. Burns 
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18.61 Microcomputer Laboratory 

Prereq.: 6.071 or 6.002; 2.10 
U (1, 2) 
2-8-2 

Laboratory explores the operation of micro-
computers and methods of interfacing digital 
and analog devices to microcomputers. Ma-
chine and assembly language programming. 
Use of software development system. Parallel 
and serial digital interlaces. Digital to analog 
and analog to digital conversion. Timing and 
interrupts. Arithmetic limitations. Software ver-
sus hardware trade-offs. Control of real-time 
events and physical systems. Final project: 
automatic control of electromechanical system. 
Limited enrollment 
W. S. Widnall 

16.621 Experimental Protects I 

Prereq. 16.004 
U (1. 21 
1-1-1 

Introduces laboratc-i experimental techniques. 
Principles of reliable measurements Labora-
tory safety. Instruction in effective report writ-
ing and oral presentation Selection and 
detailed planning of an individual research 
project, including design of components or 
equipment. Preparation of a detailed proposal 
for the selected project carried through to 
completion under 16.622 
R. J. Hansman 

16.622 Experimental Protects Il 

Prereq 16 621 
U (1, 21 LAB 
1-7-4 

Helps student gain practical insight and im-
proved understanding of engineering experi-
mentation through design and execution of 
"project-  experiments Building upon work in 
16.621, student constructs and tests equip-
ment, makes systematic experimental mea-
surements of phenomena, analyzes data. 
compares theoretical predictions with results. 
Written final report on entire project and formal 
oral presentation Provides valuable link be-
tween theory and practice 
R. J. hansman 

18.64 Flight Measurement Laboratory 

Prereq : 16002 
U (2) 
2-2-2 

Opportunity to see aeronautical theory applied 
in real-world environment of flight. Students 
assisted in design and execution of simple en-
gineering flight experiments in light aircraft. 
Typical investigations include determination of 
stability denvatives, verification of performance 
specifications, and measurement of navigation 
system characteristics Limited to students in 
Aeronautics and Astronautics 
R. J. Hansman 

16.65 Measurement, instrumentation, and 
Computers (A) 

Prereq.: 16.02, 16.20, 6.071 
G (2) 
3-0-9 

Foundation for experimentation in aerodynam-
ics and structural mechanics: including sensor 
selection, analogue signal processing, and 
computer data acquisition. Emphasizes phys-
ical system constraints and the practical as-
pects of experimentation. 
A. H. Epstein 

16.671J Invention 

(Same subject as 2.941J, 10.802J, 13.77J) 
Prereq.: — 
G (1) 
3-0-6 

See description under subject 2.941J. 
W. R. Markey, D. G. Jansson, 
A. D. Carmichael, J. P. Longwell 

16.672 Entrepreneurship 

Prereq.: -- 
0 (2) 
4-0-5 

School-Wide Elective Subject. Descnption 
given at end of this chapter on SWE page. 
D. G. Jansson 

16.673 inventions and Patents 

Prereq 14 02 
U (1) 
3-0-6 

School-Wide Elective Subject Descnption 
given at end of this chapter on SWE page 
R H Pines 

16.701 Principles of Systematic 
Policy Analysis 

Prereq Permission of Instructor 
G (1)  
3-0-6 

Introduces the systematic analysis of policy 
choices, emphasizing approaches, concepts, 
and techniques employed. Main focus on 
techniques for comparing major project or pro-
gram alternatives. Studies time-streams of 
benefits and costs Pertinent operations re-
search techniques including linear and integer 
programming, project scheduling, and game 
theory Introduces decision analysis and utility 
theory 
A R Odom 

16.71J Computer Algorithms In 
Transportation (A) 

(Same subject as 1 204J) 
Prereq 1 00 or 16 008 1 03 
G (2)  
3-0-6 

See description under subject 1.204J. 
D. F. X. Mathaisel, G. Kocur 

16.72 Air Traffic Control (A) 

Prereq 6 071 or 16 40 
G (2) 
3-0-6 

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: 
surveillance Including NAS and ARTS: naviga-
tion subsystem technology, aircraft guidance 
and control commimications collision avoid-
ance systems. sequencing and spacing in 
terminal areas, future directions and develop-
ment: critical discussion of past proposals and 
of probable future problem areas Requires 
term paper 
A. L. Elias. R. W. Simpson 

18.73 Airline Management (A) 

Prereq : 1674 
G (2) 
3-6-3 

Manteting, managerial economics, and regula-
tory aspects of both domestic and international 
airline industry. Interactions between the di-
verse aspects of product planning, market 
forecasting, and market shares including fleet 
planning and the financiai, economic, and per-
formance selection criteria of aircraft. Students 
participate in teams managing simulated air-
lines using a large-scale computer simulation 
on an air transportation network, and are ex-
pected to apply concepts presented in the 
lectures. 
R. W. Simpson, D. F X. Mathaisel 

16.74 Air Transportation Economics (A) 

Prereq 14 001 
G (1) 
3-0-6 

Introduces fundamental concepts for the eco-
nomic analysis of airline systems. Contrasts 
basic models of the operation of air transport 
markets with neoclassical microeconomic 
models. Defines market systems for air trans-
port service, and develops a theory for pricing, 
demand, costs, and supply for regulated and 
unregulated, domestic and international mar-
kets. Presents market models for equilibria in 
isolated markets and over a network of 
markets 
R. W Simpson 

16.752J International Air Transportation 

(Same subject as 17.334J) 
Prereq — 
G (1) Next offered 1985-86 
3-0-6 

Emphasizes political aspects of international 
air transport. Topics: international civil aircraft 
industry; types of airline ownership; character-
istics of air transport in North and South 
America, Europe. Middle East, Africa, Asia, 
USSR; world route patterns; bilateral negotia-
tions; international air transport organizations, 
air transport in developing nations; unlawful in-
terference with aircraft, international air cargo 
industry. Term paper 
B R. Gidwitz 
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16.76J Logistical and Transportation 
Planning Methods (A) 

(Same subject as 1.203J, 6.281J, 11 526J, 
13.665J, 15.078J, TPP 43J) 
Prereq.: 6.431, 15.075 
G (1) 
3-0-9 

See description under subject 1.203J. 
A. R. Odoni, A. I. Barnett, R. C. Larson, 
H. N. Purattis 

1617 Fll iht Transportation Operations 
Analysis (A) 

Prereq. 1 143 or 15 081 
(2) 

3-0-6 

Studies application of linear programming and 
network flow theory to operational problems in 
flight transportation systems. Reviews graph 
theory. Network flow theory. Integer pro-
gramming and branch and bound methods. 
Dynamic programming. Reviews implementa-
tion of computerized mathematical program-
ming systems. Applies the theory to 
scheduling, aircraft arid crew routing, timetable 
optimization, passenger traffic flow, flight plan-
ning, etc. Students use computer to solve 
large-scale problems and for term project. 
R. W. Simpson, D. F. X. Mathalsel 

16.781J Planning and Design of Airport 
Systems (A) 

(Same subject as 1.231J) 
Prereq Permission of Instructor 
0 (2) 
3-0-6 

See description under subject 1.231J. 
A. R. Odoni, R. de Neu fvflie 

16.783J Engineering Policy Thesis 
Seminar (A) 

(Same subject as 1.980J, TPP 13J) 
Prereq.. Thesis Registration 
0 (1, 2) 
2-0-1 

See description under subject TPP 13J 
A. R. Odoni, R. de Neutville 

18.784 Engineering Systems Analysis (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE ogle. 
R. de Neufville. J. P. Clark 

16.792 introduction to Technology 
and Law 

Prereq — 
U (1) 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
J. D. Nyhart 

16.794 Engineering Risk-Benefit 
Analysis (A) 

Prereq.: 18.02 
G (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
A. W Drake, A. R. Odoni 

16.80 industrial Practice 

Prereq — 
U (2) 
0-8-0 

Seven months of engineering practice carried 
out by the cooperative students at the plants 
of organizations participating in the coopera-
tive program. 
R. H. Miller 

16.801 Engineering internship 

Prereq — 
U (S) 
0-6-0 

A summer of work experience as part of the 
Engineering Internship Program. Students reg-
ister for this subject twice receiving the grade 
"J" for the first registration. Two work assign-
ments must be completed in order for credit to 
be awarded. Limitea to students registered in 
Course XVI-C. 
W. E Vander Velde 

16.802 Advanced Engineering internship 

Prereq.: 18.801 
0 (1,2, S) 
0-6-0 

A consecutive seven-month period of work ex-
perience as part of the Engineering Internship 
Program. Students register for this subject In 
two terms receiving the grade "J" for the first 
registration. Limited to students registered in 
Course XVI-C who have been admitted to the 
Graduate School. 
W. E. Vander Velde 

18.81 Space Flight Dynamics 

Prereq.: 16.004, 18.03 
U (2) 
3-0-9 

Topics: launch trajectory analysis, orbit inser-
tion navigation requirements, orbital mechan-
ics and spacecraft dynamics, the space 
environment (gravity gradients, atmospheric 
drag, radiation environment), rendezvous and 
docking approaches, thermal equilibrium, re-
entry trajectory analysis, convective and radia-
tive heating, thermal protection system analy-
sis, hypersonic maneuvering, and landing 
dynamics of low L D vehicles. 
D. L. Akin 

16.821 Management Topics In Engineering 

Preieq — 
G (2) 
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, quality, etc., are explored with 
emphasis on the management process. Spe-
cial attention given to the role of technical staff 
In the acquisition of new business and long-
range planning. Seminar format based on cur-
rent industrial practice. 
J. Yamron 

18.84 Flight Vehicle Engineering 

Prereq.: 16.02 or 16.06 or 16.20 
U (2) 
2-3-7 

Design of an atmospheric flight vehicle to sat-
iety stated performance, stability, and control 
requirements. Emphasizes Individual Initiative, 
application of fundamental principles, and the 
compromises Inherent in the engineering 
design process. 
A. L. Elias, R. W. Simpson 

16.86 Space Systems Engineering 

Prereq.: 16.20 
U (1) 
4-0-8 

Reviews fundamental principles used In engi-
neering development of space systems. De-
sign of a complete system Including trajectory 
analysis, entry dynamics, propulsion systems, 
structural design, thermal control, environmen-
tal control, support systems, weight and cost 
estimates. Students participate in teams, each 
responsible for one of several subsystems, 
providing experience in project organization 
and Interaction between disciplines. 
R. H. Miller, M. Martinez-Sanchez, 
T. H. H. Plan, D. L. Akin 

16.861 Satellite Engineering (A) 

Prereq Permission of Instructor 
(1) 

3-0-9 

Fundamentals of satellite engineering design. 
Studies orbital environment. Analyzes prob-
lems of station keeping, attitude control, com-
munications, power generation, st7uctural 
design, thermal balance, and subsystem inte-
gration. Considers trade-offs among weight, 
efficiency, cost, and reliability. Discusses 
choice of design parameters such as size, 
weight, power levels, temperature limits, fre-
quency, bandwidth. Examples taken from cur-
rent satellite systems. 
W. M. Hollister 

16.87 VTOL Aircraft (A) 

Prereq.: 16.02 
G (1) Next offered 1985-86 
3-0-6 

An analytical discussion of the fundamental 
performance, stability, and control charactelis-
tics of vertical take-off and landing aircraft, in-
cluding helicopters and ducted fan, rotor-
propeller, jet vectored-lift, and jet vertical-lift 
aircraft. Alternate years 
N. D. Ham 
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16.91 Structural Dynamics (A) 

Prereq.: 16.20 
G (1)  
3-0-9 

Vibrations of simple and complex structures: 
bars, strings, rods, beams, plates; emphasizes 
physical concepts. Analyzes continuous and 
multimass systems. Formulation and applica-
tion of diverse methods: finite element, finite 
difference, Galerkin, integral equation, and nu-
merical collocation. Variational principles in 
dynamics: Hamilton's Principle and Lagrange's 
equations. Transient response solution by 
modal superposition and direct numerical inte-
gration techniques, with examples and inter-
pretation. Introduction to self-excited 
vibrations: divergence and flutter of aircraft. 
E A. Witmer 

16.92 Advanced Aeroelasticity (A) 

Prereq.. 16.004, 16.91 
G (2) Next offered 1985-86 
3-0-9 

Presents field of aeroelasticity from unified 
viewpoint applicable to flight structures as well 
as buildings, suspension bridges, and other 
structures. Static aeroelastic and flutter insta-
bilities of simple and complex structures. Simi-
larity lows and wind tunnel modeling. 
Responses to gusts and randon. excitation. 
Derivation of unsteady airloads. Simple nonlin-
ear aeroelastic behavior. Alternate years. 
E. F. Crawley 

16.94 Advanced Structural Dynamics (A) 

Prereq.: 16.91 
G (2) Not to be offered 1985-86 
3-0-9 

16.993 Management in Engineering 

Prereq.: — 
U (1)  
3-0-9 

School-Wide Elective Subject. Descnption 
given at end of this chapter on SWE page. 
D. P. Hoult, H. S. Marcus 

16.994 Defense and Arms Control Issues 
(New) 

Prereq.: — 
U (2)  
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. Lester, G. W. Rathiens, J. P. Ruina 

16.995 Technology of Nuclear Weapons 
and Arms Control 
(New) 

Prereq.: -- 
G (1) 
4-0-8 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page 
G. W. Rathjens, J. P. Puma 

16.ThG Graduate Thesis (A) 

Prereq.: — 
G (1,2, S) 
Arr. 

Program of graduate research leading to an 
S.M., E.A.A., Ph.D., or Sc.D. thesis; to be ar-
ranged by the student with an appropriate MIT 
faculty member, who is then thesis supervisor. 
H. Y. Wachman 

Reviews transient response of linear systems. 
Emphasizes nonlinear vibrations and transient 
response of structures; elastic and inelastic 
material behavior and large deflections. Finite 
element, finite difference, and assumed mode 
methods. Modal and direct numerical timewise 
integration techniques. Transient strain and 
displacement responses; permanent deforma-
tion. Impact and propagation of both elastic 
and inelastic stress waves in solids. Nonlinear 
geometric vibratory responses of elastic struc-
tures; forced and parametric excitation. Alter-
nate years 
J. Dugundp 

16.991 Aeronautics and Astronautics 
Seminars 

Prereq. — 
U (1, 2) 
2-0-0 

Speakers from campus and industry discuss 
current activities and advances in aeronautics 
and astronautics. Restricted to Course XVI 
students. 
W Fi. Markey 

16.992 Seminar 

Ptereq — 
G (1,2) 
2-0-0 

Discussion of current interest topics by staff 
and guest speakers. Restricted to Course XVI 
students 
W. F?. Markey 
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17 Political Science 

Political 
Philosophy/Social Theory 

 

17.103 Socialism 

Prereq — 
U (2) HUM-D 
3-0-6 

Studies the Socialist movement, ideas, and 
politics from the Industrial Revolution to the 
present. Explores history and theories of So-
cialism in Europe, Russia, USA. Topics: Uto-
pian Socialists, Marx, Lenin, Stalinism, Social 
Democracy, Euro-Communism, and Socialism 
in the US. 
S. Berger 

17.104J Philosophies of Social Science (A) 

(Same subject as 24.625J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-9 

With the goal of enhancing philosophical liter-
acy, this subject addresses philosophical is-
sues arising in contemporary social scientific 
research practice. Issues of explanation and 
understanding, the justification of theories and 
arguments, objectivity and commitment in po-
litical research. Literatures on democratization 
and international conflict provide the points of 
reference for discussion. 
H. R. Alker, Jr., J. Cohen 

17.105J Political Philosophy 

(Same subject as 24.233J) 
Prereq.: One Philosophy Distribution subject 
U (1) 
3-0-9 

17.106J Political Philosophy (A) 

(Same subject as 24.611J) 
Prereq.: One Modern Political Philosophy 
subject 
G (1) 
3-0-9 

A comparison of different conceptions of social 
justice through a study of Hobbes' Leviathan, 
Rousseau's Social Contract, and Hegel's Phi-
losophy of Right. Graduate students are ex-
pected to pursue the subject at greater depth 
through reading and individual research 
Meets with 17.105J. 
J. Cohen 

17.107 Introduction to Political Theory: 
individual and Community 

Prereq.: — 
U (1) HUM-D 
3-0-6 

Basic introduction to the study of politics fo-
cusing on selected works in classical, medi-
eval, and early modern political thought. The 
claims to freedom of the individual as they en-
counter demands of the community for order, 
justice, and obedience. Extent to which politi-
cal society is justified in shaping the lives and 
consciousness of its members. Foundations of 
political authority. Readings include: Plato, Ar-
istotle, St. Augustire, St. Thomas, Machiavelli, 
and Luther. 
B. H. Smith 

17.111 Political Sociology 
(Revised Unit) 

Prereq — 
U (1) HUM-D Next offered 1985-86 
3-0-9 

Focuses on case studies of mass movements 
including anticommunism during McCarthy 
erp., urban unrest, student protest era, and 
more recent controversies arising from envi-
ronmental issues, the women's movement, 
and anti-nuclear protests. Reviews research 
on political behavior and social change, the 
determinants of success and failure of social 
movements, the process of mobilization, and 
the role of the mass media in setting the politi-
cal agenda. Readings include Marx, Weber, 
and Durkheim, and more recent studies of au-
thority and alienation in mass society. 
W. R. Neuman 

17.113J Classics In Political Philosophy 

(Same subject as 24.09J) 
Prereq.; — 
U (1) HUM-D 
3-0-6 

See description under subject 24.09J 
J. Cohen 

17.150 Basic Concepts of the Social 
Sciences (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
30-9 

A workshop in which the basic concepts used 
in the building of modern social science theo-
ries are systematically identified and reviewed. 
Basis of workshop is extensive reading in the 
classic works of modern social and political 
science. 
L. W. Pye 

17.154J The Rise of the Modern State (A) 

(Same subject as STS 510J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-9 

See description under subject STS 510.1 
C. F. Sabel 

17.156J Political Economy I: Theories of 
the State and the Economy (A) 

(Same subject as 14.781J) 
Prereq.; Permission of Instructor 
G(l) 
3-0-9 

Critical analysis of liberal, neoclassical, and 
Marxist perspectives on modern society. Alter-
native theories of economic growth, historical 
change, the state, classes, and ideology. 
S. Berger, M. J. Piore 

17.158 Pollt:cal Economy of West 
Europe (A) 
(New) 

Prereq.: 17.534 or 17.156J 
G (2)  
3-0-6 

Examines role of European states in postwar 
period of rapid economic growth and current 
crisis. Includes: analysis of different state tra-
ditions ("etatist," liberal, authoritarian); govern-
ment's role in decline of some economies and 
rise of others; why and where Keynesianism, 
indicative planning, and state enterprises were 
introduced; alternative conceptions of contem-
porary economic problems (new international 
division of labor? too few producers? oil 
shock?); and of policies to deal with them (in-
dustrial policy7  monetarism? protectionism?) 
S. Berger 

17.160 Topics In the Sociology of 
Bureaucracy (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Central theme is relation between rule making, 
administrative efficiency, and the exercise of 
power. Discusses readings of contemporary 
studies of bureaucratic organization. Frame-
work applies consideration of relations be-
tween state apparatus and society. 'Topics: 
Absolutism and rise of state authority, Legal-
ism and Corporatism as techniques of Social 
Compromise, and Bonapartism. Readings are 
h■ storical and comparative; but where possi-
ble, readings chosen to facilitate discussion of 
contemporary role of the bureaucracy in US. 
Requires seminar-length paper. 
C. F. Sabel 
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17.162 The Politica of international 
Finance (A) 

Prereq.: Permission of Instructor 
0 (1) Next offered 1985-88 
3-0-9 

Explores the political economy of international 
monetary relations. Traces the evolution of the 
international financial system, with particular 
attention to the w;:,rs political relations be-
tween domestic interest groups and nation-
states shape that system. Includes: the politics 
of payments financing, the public policy impli-
cations of offshore banking, multi-lateral devel-
opment banking, and the politics of East-West 
and North-South financial relations. 
J. Freeman 

American 
Politics/Public Policy 

Public Policy 

17.201J Politics and Public Policy 

(Same subject as 11 007J1 
Prereq. — 
U (1,2) HUM-0 
3-0-9 

Introduction to political aspects of public pol-
icy Considers philosophical rationales for gov-
ernment action and the evolution of public 
policy In America; the policy-making process; 
basic strategies of public policy, including mar-
kets, government regulation, mass persuasion: 
and ways of analyzing tne impacts of public 
policies — social Indicators, costibenefit analy-
sis, evaluation of distributive equity, and unin-
tended consequences. 11.007J may also 
count toward Humanities Requirement. 
M. Lipsky, D. A. Stone, G. T Marx 

17.202 Theories of Public Policy (A) 

Proreq.: Permission of Instructor 
(1) 

3-0-9 

Analyzes political issues involved in the con-
duct of policy analysis. Topics: criteria for gov-
ernment Intervention (e.g., efficiency, equey, 
security, liberty, community); alternative meth-
ods of government intervention (market and 
incentive policies, standard-setting, creation of 
legal rights and duties, information-based 
strategies), philosophical assumptions (e.g., 
statistical indicators cost-benefit analysis, risk 
analysie, microeconomic models) Students 
apply ,he theoretical issues to a policy topic of 
their choice. 
D. A. Stone 

17.203 Evaluation Research Laboratory 

Prereq -- 
U (2) LAB 
3-5-4 

Introduces field of public policy evaluation. Ac-
quaints student with the concepts and meth-
ods of evaluation research and aids the 
student in developing skills used in conducting 
evaluation studies. Topics: the concept of in-
terventionary public policy programs. research 
designs for evaluating public policies, alterna-
tive analytic methodologies (quantitative and 
qualitat;ve), and the politics, problems, and 
policy utilization of evaluative studies. Carries 
out individual evaluation projects as part of 
subject. Mvy not count toward Humanities 
Requirement. 
J. Freeman 

17.205 Bureaucracy and Public Policy 

Prereq — 
U (2) 
3-0-6 

Studies structure of public organizations and 
the politics of bureaucracy in the US. examin-
ing major theories of bureaucracy and public 
administration with reference to specific cases 
involving policy making, policy execution, and 
the relationship among elected and appointed 
officials. 
H. M. Sapolsky 

17.213 Regulation 

Prereq — 
U (2) 
3-0-6 

17.211 Regulation (A) 

Prereq Permission of Instructor 
O (2) 
3-0-9 

Analyzes theoretical issues that cut across 
many substantive areas of regulation, includ-
ing health and safety, environment, energy, 
and transportation Topics deciding when to 
regulate, explaining the beha it of regulatory 
agencies, evaluating alternative regulatory in-
struments, evaluating proposals for regulatory 
reform and deregulation. Literature drawn from 
law, economics, and political science Gradu-
ate students are expected to pursue the sub-
ject at greater depth through reading and 
individual research Meets with 17.213. 
D. Metlay 

17.220J The Policy-Making Process (A) 

(Same subject as TPP 22J) 
Prereq.: Permission of Instructor 

(2) 
3-0-9 

How the social process of decision making af-
fects the content of decisions Considers basic 
processes markets, voting, vex! group con-
sensus, bargaining, expert decisions, adver-
sary processes, bureaucratic discretion, and 
lotteries. Readings and discussions exe,mine 
conditions for selection of each process, their 
characteristics, how each maximizes certain 
values arid influences likely outcomes, and in-
dications for reform. Open to qualified 
undergraduates. 
M Lipsky 

17.227 Comparative Health Systems 

Prereq — 
U (11 
3-0-6 

17.228J Comparative Health Systems (A) 

(Same subject as 15.141J) 
Prereq.: Permission of Instiuctor 
G (1) 
3-0-6 

Considers the organization and major issues 
facing health systems in the US and selected 
other countries from a variety of perspectives, 
including those oi the physician, the manager 
and the policy analyst Considers cost, quality 
access, and technology considered in depth in 
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nonprofit, proprietary, and government ele-
ments of the systems. Graduate students are 
expected to pursue the subject at greater 
depth through reading and individual research. 
Meets with 17.227. 
H M. Sapolsky, S. N. Finkelstein 

17.230 Professions and Government 
(New) 

Prereq 
G (1) 
2-0-4 

Professions as a form of organizing technical 
expertise in democratic societies. Focus 
mainly on medicine and law, but students may 
choose to study other professions. Includes: 
history of professional organization; recruit-
ment, training, and socialization of profes-
sions; licensure and discipline; payment; use 
of paraprofessionals; regulation of professions 
by government; and accountability of profes-
sions to clients and to society-at-large. Half-
term subject. 
D. A Stone 

17.234 Business and Government (A) 

Prereq Permission of Instructor 
G (1) 
3-0-6 

Explores business-government relations as 
they affect management of corporations, for-
mulation of public policy, and legitimization o' 
private sector's role in US society. Topics: the 
growth of government, public aid for ailing cor-
porations. corporate response to regulation, 
business involvement in electoral politics, at-
tempts to use business ln implementing public 
policy, and the changirv ideology of business. 
Although stress is on the current US sluation, 
some comparative and historical materials are 
explored 
H. M. Sapo'sky 

17.235 Theories of Organizationo 

Prereq.. — 
U (1) Next offered 1985-86 
3-0-9 

17.236 Theories of Organizations (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Considers the historical roots of modern ad-
ministrative theory: the effect of technology on 
organizational structure and functions, how 
decisions are made within organizations, em-
phasizing cognitive bases for decision making, 
how actors in an organization's environment 
influence organizational behavior, the problem 
of executive control, the challenges of uncer-
tainty and complexity for organaational perfor-
mance. Graduate students are expected to 
pursue the subject at greater depth through 
reading and individual research. Meets with 
17,235. 
D. Metlay 

American Politics 

17.241 Introduction to the American 
Politic& Process 

Prereq.. — 
U (1,2) HUM-D 
3-0-9 

Studies functioning of the American national 
governmental system emphasizing the theo-
retical and historical background of the Consti-
tution, the Congress, the Presidency, and the 
Judiciary. Particular attention devoted to diffu-
sion of power in national government, role of 
the political party, and how institutions of na-
tional government help fulfill the goals of a just 
and democratic society. 
T. Ferguson, L. Menand 

17.243 American Politics and Social 
Change 

Prereq — 
U (2) HUM-D 
3-0-9 

A central paradox in American society is that 
the political system appears to be very stable, 
while at the same time vast changes occur in 
same social and economic relationships. Pro-
vides some framework for understanding di-
lemmas of social change in the US by 
focusing on explanations of staoility and orien-
tations toward change, including perspectives 
drawn from the study of public opinion and un-
derlying cultural values, governmental institu-
tions and electoral politics, "consciousness" 
movements, and mass struggle and protest. 
T. Ferguson 

17.245 The Supreme Court and 
Constitutional Processes 

Prereq - 
U (1) 
3-0-9 

An interpretation of constitutional rights, pro-
cesses, and concepts of limited government in 
light of Supreme Court decisions and of Exec-
utive and legislative initiatives. 
L. Menand 

17.249 Electoral Politics in the US 

Prereq 17.241 
U (1) 
3-0-6 

Analyzes political parties and their role in deci-
sion making in the political system. Primary at-
tention to the American party system, national 
party organization, Presidential nominating 
conventions, electoral strategies, and espe-
cially the dynamics of American voting behav-
ior. Comparison with parties and electoral 
behavior in other political systems, especia 
those of Western Europe Attention to extrem 
ist politrcal movements and the behavior of 
electorates under acute stress. 
W. D. Burnham  

17.251 Congress and the American Political 
System 

Prereq.: --
U (2) 
3-0-6 

17.252 Congress and the American Political 
System (A) 

Prereq.: Permiss,on of Instructor 
G (2) 
3-0-9 

Focuses both on 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 .:e two houses of Congress itself, 
Graduate students are expected to pursue the 
subject at greater depth through reading and 
individual research. Meets with 17.251. 
T. Ferguson 

17.253 Executive Leadership: Presidents, 
Governors, and Mayors 

Prereq 17.241 
U (2) Next offered 1985-86 
3-0-9 

17.254 Executive Leadership: Presidents, 
Governors, and Mayors (A) 

Prereq Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Examines the role of chief executives — presi-
dents, governors, and mayors — in the Ameri-
can political process. Focuses on the nature of 
executive leadership and on the environment 
in which chief executives make decisions Stu-
dents research one or more political execu-
tives who interest them. Graduate students 
are expected to pursue the subject at greater 
depth through reading and individual research. 
Meets with 17.253 
W. D. Burnham, T. Ferguson 

17.255 Politics, TV, and the News 

Prereq.. — 
U (1) 
3-0-6 

The role of television, considered by some the 
most powerful mass medium in shaping Amer-
ican public attitudes. Focus on TV but news-
papers and magazines also discussed. Topics• 
political coverage of elections and policies; 
news "management" by both government and 
media, Presidential access to media, coverage 
of foreign new:.. aoence and technology, eco-
nomics Lectures and recitations combine 
"live" and taped appearances of guests and 
presentation of issues, 
E Diamond 
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17.260 Graduate Seminar In American 
Politics (A) 

Prereq.: 17.241 
G (1) 
3-0-9 

Analyzes the American political system with 
primary emphasis on the national level. Exam-
ines American political culture, federalism, 
American party system, representation and 
public policy, and major institutional compo-
nents of the national policy process. Attention 
to contemporary and comparative research on 
American politics and government. Discussion 
also includes some reference to the explicit 
and implicit theoretical assumptions of such 
work, as well as critiques of these 
assumptions. 
W. D. Burnham 

17.264 Dynamics of Electoral Politics (A) 

Prereq.: 17.241 
G (2; 
3-0-9 

Analyzes mass voting behavior in the US, past 
and present. Evaluates leading theories of 
American electoral politics in light of 
inferences from data analysis. Emphasizes 
longitudinal system dynamics and other prop-
erties, both quantitative and nonquantitative. 
Some comparative analysis of electoral dy-
namics and theories of electoral politics in 
other Western political systems. Attention to 
American voting behavior since 1960. 
W. D. Burnham 

17.266 Government and the American 
Economy (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Deals with what the US government does 
about regulation, international trade, collective 
bargaining, restrictive licensing, fiscal and 
monetary policy and theories about why it 
does it. Does not presuppose any special 
knowledge of American history, law, or eco-
nomics. Methodological p6rits concerning the 
use of business and economic data in political 
science research receive some attention. 
T. Ferguson 

17.270 Evolution of American Politics (A) 

Prereq.: 17.241 or 17.249 or 17.245 or 17.251 
G (2) 
3-0-9 

17.271 Evolution of American Politics 

Prereq — 
U (2) 
3-0-6 

Provides students with historical background 
for understanding growth and change in Amer-
ican national political structures and processes 
to their present state. Orients the approach. 
however, at least as much to social science 
perspectives as to those of more conventional 
history, Topics. the evolution of Congress, the 
Presidency, and electoral politics, with atten-
tion to changes in behavior, structure, and 

performance. Emphasizes developments in 
the 20th century. Graduate students are ex-
pected to pursue the subject at greater depth 
through reading and individual research. 
Meets with 17.270. 
W. D. Burnham 

17.272 American Political Economy (A) 

Prereq. 17.241 
G (2) Next offered 1985-86 
3-0-9 

Offers a view of the field as a whole for stu-
dents without a special background. Considers 
classical and modern texts representing sev-
eral influential but sharply contrasting ap-
proaches. Divergent methodological 
presuppositions and attitudes toward key 
terms as "economics," "politics," and "history" 
in later works of these traditions highlighted. 
Evaluates major American political institutions 
and processes in the context of American po-
litical economy. 
W. D. Burnham, T. Ferguson 

Urban Politics and 
Public Policy 

17.281 Urban Politics 

Prereq.. — 
U (2) Not to be cffered 1985-86 
3-0-6 

Analyzes current American urban political is-
sues in terms of their historical and sociologi-
cal bases, theoretical significance, and 
relationship to broader American politics. 
Deals with concepts involving power struc-
tures, ethnicity, law, justice, public participa-
tion, and public administration. Specific 
concerns include education, housing, police, 
transportation, welfare, and other dimensions 
of public policy 
M. Lipsky 

17.286 Seminar In Urban Politics (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Examines current issues in urban politics, and 
alternative perspectives for analyzing them. In-
cludes: machine politics, the legacy of the re-
form movement, community action and citizen 
participation, decentralization, metropolitaniza-
tion, public service policy and delivery, and the 
fiscal crisis of the city. Considers the utility of 
pluralist and neo-Marxist frameworks in under-
standing American urban political development 
and public policy. 
M. Lipsky 

17.296 Bureaucracy and Public 
Organizations (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Analyzes the politics of public organizations 
and the role of public services in the American 
political economy. Emphasizes comparisons 
across policy areas, such as health, educa-
tion, and social welfare, and across public, 
quasi-public, and private organizational types 

that bear on quality, availability, arid account-
ability in public services. Includes balance be-
tween professional, bureaucratic, and political 
accountability, and client roles in service deliv-
ery. Open to qualified undergraduates 
M. Lipsky 

Science, Technology and Policy 

17.301 Science, Technology, and Politics 

Prereq — 
U (2) 
3-0-6 

17.302 Science, Technology, and 
Politics (A) 

Prereq.: 17.241 
G (2) 
3-0-9 

Examines the impacts of science and technol-
ogy on governmental institutions and pro-
cesses. Includes extent to which science and 
technology have transformed fundamental po-
litical institutions and relationships, role of sci-
entists and engineers in political decision 
making, societal mechanisms for reaching de-
cisions on controversial technological issues, 
and impact of science and technology on for-
eign policy and international political relation-
ships. Graduate students are expected to 
pursue the subject at greater depth through 
reading and individual research. Meets with 
17.301. 
D. Metlay 

17.303 Theories of Technological Society 
and Politics 

Prereq.: — 
U (2) Next offered 1985-86 
3-0-6 

17.304 Theories of Technological Society 
and Politics (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Political theory examining the relationship be-
tween technology and politics. Attention to 
ways in which social science, Marxism, Liber-
alism, phenomenology, and critical theories of 
technological societies have dealt with this 
question. Themes include domination of na-
ture, instrumental rationality, technocracy, 
complexity and responsibility, and the control 
of technology. Considers the writings of Marx, 
Ellul, Mumford, and others. Graduate students 
are expected to pursue the subject at greater 
depth through reading and individual research. 
Meets with 17.303. 
D. Metlay 
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17.322 Seminar In Systematic Policy 
Analysis and Technology Assessment (A) 

Prereq.: 14.01, 14.02 
G (2) Next offered 1985-86 
3-0-6 

Analyzes policy problems illustrative of those 
facing the Federal and local governments. 
Cost-benefit calculations and topics in welfare 
economics. Cases selected from such areas 
as energy policy, the environment, space pro-
grams, and communications. Open to under-
graduates by permission of instructor only. 
G. W. Rathiens 

17.336J Social and Political Implications of 	International Relations/Arms 
Science 

- Control and befense Studies 

See description under subject STS 207J. 
L. R. Graham, P. Buck 	

International Relations and 
Foreign Policy 

Internships 	 17.401 Just Wars, Total Wars, and Nuclear 
Wars 

(Same subject as STS 207J) 
Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
2-0-10 

17.328 Science and Technology in 
International Affairs (A) 

Prereq.: 17.302 
G (1)  
3-0-9 

Explores the roles of science and technology 
and their impact in the international system, 
and process by which foreign policy involving 
science and technology is made in the US and 
internationally. Provides an overview of major 
international political effects and develops the 
role of science and technology in a few issue-
areas in some detail: East:West transfer of 
technology, North/South relations, national se-
curity, international organizations, bilateral re-
lations, and a selection of others. 
E. B. Skolnikoff 

17.330J Seminar on Technology and 
Development 

(Same subject as 21.506J, 22.94J) 
Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Explores issues that interface development 
process and the technological transformation 
of less-industrial societies. Lectures and case 
studies are geared to graduate students inter-
ested in the experience and social contexts of 
engineering for development. Taught by an in-
terdisciplinary faculty drawn from political sci-
ence, anthropology, engineering and 
economics. 
N. Choucri, Staff 

17.334J International Air Transport 

(Same subject as 16.752J) 
Prereq.. 
G G (1) Next offered 1985-86 
3-0-6 

See description under subject 16.752J 
B. R. Gidwitz 

17.351J State and Local Government 
Internships 

(Same subject as 11.197J) 
Prereq — 
U (1, 2) Next offered 1985-86 
3-0-9 

Year-long internships in public and not-for-
profit organizations supplemented by a semi-
nar. Instructor assists in arranging internships 
which normally run from October to April. Stu-
dents required to write several short papers 
analyzing their work experience. Students re-
ceive grade of J at end of first term; they must 
enroll again for second term. No new students 
accepted in second term. Upon successful 
completion of two semesters, student petitions 
for one Humanities Elective credit are 
honored. 
M. W. Weinberg 

17.353 Media and Public Policy Internships 

Prereq 17.255 
U (2) Next offered 1985-86 
3-0-9 

Deals with relationships among politics, policy, 
and mass media and combines weekly semi-
nars with an eight-hour per week internship in 
a media-related position. Specific case studies 
of political uses of television, magazines, and 
newspapers drawing upon materials from cur-
rent relations. Each class presents a "case-  of 
current media concern, and analyzes cover-
age using video and guests. Limited enroll-
ment. Permission of instructor required 
E. Diamond 

Prereq.: — 
U (2) HUM-D 
4-0-8 

The contemporary debate about nuclear war 
put in the context of historical, political, and 
moral arguments about just and unjust wars 
(including wars of religion and crusades), total 
wars (those without limits on objectives, 
arenas, arid weaponry) and totalitarian states 
(those unlimited in the jurisdiction and political 
means of their power exercisers) Documen-
tary film, video, and audio media supplement 
class discussions. 
H. R. Alker, Jr., E. Diamond 

17.403 American Foreign Policy In a 
Changing World 
(Revised Unit) 

Prereq,: 17,401 or 17.407 
U (1) HUM-D Next offered 1985-86 
3-0-9 

The US as a major actor in a fast-changing 
world. Lectures and discussions focusing on: 
the roots of US foreign policy; origins of the 
Cold War; the age of intervention; security re-
defined; interdependence; future options. 
L. P. Bloomfield 

17.405 Seminar In Middle Eastern 
Politics 

Prereq.. — 
U (1) 
3-0-6 

17.406 Seminar in Middle Eastern 
Politics (A) 

(17.426) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Divided into three parts: 1) domestic and re-
gional politics of the Arab East, Iran and the 
Gulf, the Maghreb, and Israel; 2) energy: the 
world oil and energy picture; 3) Middle East 
and world politics: the East-West conflict, the 
Arab-Israeli conflict, and their interaction with 
the energy crisis. Lectures, discussions, and a 
paper or a take-home examination. Graduate 
students are expected to pursue the subject at 
greater depth through reading and individual 
research. Meets with 17.405. 
W. E. Griffith, L. P. Bloomfield, N. Choucri 
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17.407 International Relations: 
War and Peace 

Prereq.. — 
U (1) 
3-0-6 

Introduces the study of real and potential in-
ternational systems. Topics: international war-
fare, the impact of technology on war and the 
arms race, the balance of power, classical and 
modern imperialisms, regional and universal 
international organizations. View of alternative 
futures examined for developed and develop-
ing worlds. 
N. Choucri 

17.420 Theories of International 
Relations (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

Selective review and critical discussion of the 
literature of international relations. Compares 
disciplinary foci and conceptual frameworks 
proposed by authors in major alternative theo-
retical traditions: political realism, systems the-
ory, peace research, and Marxism. Material 
reviewed for its substantive hypotheses, nor-
mative orientations, data resources, and re-
search possibilities. Open to undergraduates 
by permission of instructor only. 
H. R. Alker, Jr., N. Choucri 

17.422 International Political Economy (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-6 

Interdisciplinary analysis of ways in which na-
tions undertake dual international objectives: 
pursuit of power and wealth. Surveys major 
competing paradigms of international political 
economy, including neo-classical economics, 
Marxist and neo-Marxist theories, dependency 
theses, and structural European views of 
power relations, among others. Analyzes polit-
ical and economic dimensions of international 
trade, capital flows, foreign investment, and 
military and strategic policies. Reviews the ev-
olution of international economic organizations 
and political implications. 
N. Choucri 

17.423 United States—Latin American 
Relations 

Prereq — 
U (2) 
3-0-6 

17.424 United States—Latin American 
Relations 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Survey of political and economic relations be-
tween the US and Latin America since 1930, 
with emphasis on the period since 1960. Impli-
cations of Latin American development for the 
US, and US responses to revolutionary move-
ments in the Caribbean and elsewhere. Grad- 

uate students in 17.424 are required to write a 
substantial and original research paper; 
among other requirements, undergraduates in 
17.423 write one brief {melt on the basis of 
assigned reading. 
P. H. Smith 

17.428 US Foreign Policy — Past, Present, 
Future (A) 

Prereq.: Permission of Instructor 
G (2) Next :•ffered 1985-86 
3-0-9 

Critical analysis of US foreign policy in the 
context of past tendencies and future possibili-
ties. Roots of US policy; origins of the Cold 
War; the "Age of Intervention;" security rede-
fined; interdependence; future options. Open 
to advanced undergraduates by permission of 
instructor only. 
L. P. Bloomfield 

7.430 The Foreign Policy Process (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

The planning and execution of foreign policy in 
the US (and, where data available, other 
countries). Relevant organizational and 
decision-making models and theories critically 
analyzed. The President and Congress, NSC 
and State Dept., and System weaknesses. Or-
ganizing for interdependence. Policy planning, 
crisis behavior, and issues of irrationality. Sim-
ulation and other techniques. Student-run 
planning game. Open to advanced undergrad-
uates by permission of instructor only. 
L. P. Bloomfield 

17.432 Field Seminar in international 
Relations and Foreign Policy 

Prereq.: Permission of Instructor 
G (2)  
Arr. 

Selective review of the International Relations 
and Foreign Policy field in preparation for the 
general qualifying examination. Subject meets 
4-5 times during one month. Not for credit. 
H. R. Alker, Jr. L. P. Bloomfield. N. Choucri 

17.434 Research: international Relations 
and Foreign Policy (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-6 

Problem approach to areas and issues based 
on student interest. Reviews major themes 
that cut across the field, such as national se-
curity, international organizations, and interde-
pendence. Preparation for generals and 
professional work. 
L. P. Bloomfield 

17.438 African Foreign Relations (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Comparative analysis of politics and foreign 
relations of Southern Africa emphasizing 
South Africa but including other states in the 
region. Focuses on the interests in and poli-
cies toward the states of the region on the 
part of the US and other Western powers. Do-
mestic economic, social, and political factors 
that affect the foreign relations of the states 
are considered. Open to undergraduates with 
permission of instructor 
W. R. Johnson 

17.441 international Regimes and 
Organizations 

Prereq.: 17.403 or 17.405 
U (1) Next offered 1985-86 
3-0-9 

17.442 international Regimes and 
Organizations (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Studies origins and activities of international 
institutions as well as the network of rules and 
norms that regularize international behavior. 
Surveys and assesses empirical evaluations of 
the effectiveness of international institutions 
with emphasis on collective security and func-
tional cooperation. Evaluates public goods and 
other approaches to the study of international 
regimes. Graduate students are expected to 
pursue the subject at greater depth through 
reading and individual research. Meets with 
17.441. 
J. Freeman, A. Hollick 

17.444 Political Economy of the Middle 
East (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Focuses on economic and political transforma-
tions in the Middle East since World War II. 
The effects of the decolonization process in 
conjunction w& efforts at institutional develop-
ment provide the context for evaluating devel-
opment strategies, changes in resource 
availability, and alternative paths to growth 
and change. A principal emphasis on compet-
ing strategies for change and modernization, 
and attendant political and economic conse-
quences. Advanced undergraduates with per-
mission of instructor. 
N. Choucri 
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Defense and Arms Control 
Studies 

17.460 Defense Politics (A) 
(New) 

Prereq.: — 
G (2) 
3-0-9 

Examines the politics affecting US defense 
policies. Includes consideration of intra- and 
inter-service rivalries, civil-military relations, 
contractor influences, congressional oversight, 
and peace movements in historical and con-
temporary perspectives. 
H. M. Sapolsky 

17.463 General Purpose Forces 

Prereq. — 
U (2) Not to be offered 1985-86 
3-0-6 

Introduces planning of the general purpose 
forces. Emphasizes methods used to snalyze 
the cost and effectiveness of alternative land, 
air, and naval capabilities in achieving deter-
rence and stability. Attention to NATO and the 
Warsaw Pact. Consult G. W. Rathjens 

17.4E4 Theory and Politics of Arms 
Control (A) 
(New) 

Prereq.: 17.486, 1 i.490 
G (1)  
3-0-6 

The evolution of arms control and disarma-
ment policy and apprcaches. Critical review of 
the major negotiating efforts and agreements, 
including consideration of domestic political 
factors. 
S. Miller 

17.465 De.ense and Arms Control issues 

Prereq.. --
U (2) 
3-0-6 

Engineering School-Wide Elective Subject. 
Description given at end of this chapter on 
SWE page. 
R. Lester, G. W. Rathjens, J. P. Puma 

17.466 Seminar in Arms Control (A) 
(New) 

Prereq.: 17.486, 17.490 
G (2)  
3-0-6 

One or more topics, varying from year to year, 
treated in some detail. Consideration of tech-
nical questions, political questions, economic 
and military impact. Examples: missile deploy-
ment in Europe and the INF negotiations, 
START, and space-based ballistic missile 
defense. 
G. W. Rathjens, J. P. Ruina 

17.469 Military Forces and Foreign 
Policy 

Prereq — 
U (1) Next offered 1985-86 
3-0-6 

17.470 Military Forces and Foreign 
Policy (A) 

Prereq Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

A comparative examination of US and Soviet 
defense policies, foreign policies, and the use 
of their military forces in the post-war period. 
Analyzes 20 historical cases involving deter-
rence of central war, coercive diplomacy, crisis 
management, and limited intervention. Dis-
cusses implications for military force posture 
planning and military strategy. Graduate stu-
dents are expected to pursue the subject at 
greater depth through reading and individual 
research. Meets with 17.469. 
S. M. Meyer 

17.482 General Purpose 
Forces (A) 

Prereq 17 480 
G (2) Not to be offered 1985-86 
3-0-6 

Introduces the planning of the nuclear and 
non-nuclear general purpose forces. Empha-
sizes methods used to analyze the cost and 
effectiveness of alternative land, air, and naval 
capabilities in achieving deterrence and stabil-
ity. Attention to the ability of NATO to deter 
the Warsaw Pact. Open to undergraduates by 
permission of instructor only. Consult G. W. 
Rcthjens. 

17.486 Technology of Nuclear Weapons 
and Arms Control 

Prereq — 
G (1) 
4-0-8 

School-Wide Eiective Subject. Description 
given at ena of this chapter on SWE page. 
G. W. Rathjens, J. P. Ruina 

17.487 Principles of Systematic Policy 
Analysis (A) 
(New) 

Prereq.: 17.465 
U (2) 
3-0-6 

17.488 Principles of Systematic Policy 
Analysis (A) 

Prereq.: 17.486 or 17.465 
G (2) 
3-0-6 

Systems analysis of policy choices in the de-
fense/arms control area. Consideration of cost 
and benefe criteria Analytical approaches and 
critique of applications. 
G. W. Rathjens 

17.490 Issues In Soviet Defense 
Planning (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-88 
3-0-9 

Examines a selection of the historical, recur-
rent, and contemporary issues that have ari-
sen in the planning and implementation of 
Soviet defense policy. While specific topics 
considered vary from year to year, general 
areas covered include issues in weapons de-
sign, procurement and deploymenx, force 
structuring, strategy and doctrine, and arms 
control. In attempting to gain an appreciation 
of the Soviet perspective, translated Soviet 
source materials used, and supplemented with 
analyses by western specialists. 
S. M. Meyer 

17.496 Seminar on European Security (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Considers issues in the military and political 
security of Europe in the post-1945 period, de-
cline of the cold war, consolidation of status 
quo, the German question and Ostpolitik; 
MBFR negotiations; role of new weapons sys-
tems (SS-20, Pershing 2, Cruise Missile); dif-
fering W. European and US estimates of the 
USSR and their policy results; the energy 
crisis and US-W. European differences on 
Middle Eastern policy. 
W. E. Griffith 

17.498 Defense Issues and Budgets (A) 

Prereq : 17.480 
G (2) Not to be offered 1985-88 
3-0-6 

Introduces US defense budget and five-year 
defense plan. Uses force planning methods to 
assess the adequacy of current US nuclear 
and non-nuclear capabilities and to evaluate 
alternatives to the current budget plan. Open 
to undergraduates by permission of instructor 
only. Consult G. W. Rathjens. 

See also 17.301, 17.302, 17.328, 17.401, 
17.403, 17.406, 17.408, 17.407, 17.420, 
17.428, 17.430, 17.583, 17.587, 17.804. 
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Comparative Politics/Political 
Development/Communist 
Studies 

17.507 Comparative Political Economy 	17.521 Political Economy of Asia 

Prereq.: — 
U (1) 
3-0-6 

Prereq.: — 
U (1) 
3-0-9 

Theories and Research Methods 

17.501 The Quest for Equality and 
Development in Third World Countries 

Prereq. -- 
U (1) HUM-D 
3-0-9 

Examines value aspects of anti policy choices 
in attempts to achieve economic growth with 
social justice and popular democracy in under-
developed countries. Considers tensions be-
tween growth and equality, between domestic 
and international needs, and between political 
and economic interests. Policy areas include 
education, food and nutrition, health, invest-
ment, and rural development. Attention to local 
values and historical context. 
W. R. Johnson 

17.505 Colonial Analogy 

Prereq.. — 
U (2) Next offered 1985-86 
3-0-9 

Comparative analysis of foreign relations of 
Africa. Focuses on the interests in and rela-
tions with African states on the part of the US, 
other Western powers, the Eastern and Arab 
countries. Considers domestic economic, so-
cial, and political factors involved in African 
foreign relations. Open to undergraduates. Fi-
nal exam for undergraduates major paper for 
graduate students. 
W. R. Johnson 

17.506 Theories and Approaches to the 
Study of Comparative Politics (A) 

Prereq.: 17.150 
G (2) Next offered 1985-86 
3-0-6 

Examines various approaches which underlie 
our study of comparative politics; literature 
drawn primarily from Western Europe. The 
utility of alternate concer tualizations and theo-
retical formulations found in the general litera-
turn on comparative politics. Open to 
undergraduates by permission of instructor 
only. 
L. W. Pye 

17.508 Comparative Political Economy (A) 

Prereq.. Permission of Instructor 
G (1) 
3-0-9 

The interrelationship of polity and economy 
emphasizing selected topics of special interest 
to political scientists, e.g., assessing the im-
pact of elections on fiscal and monetary pol-
icy, the political-business cycle, and role of the 
public and private sectors in promoting eco-
nomic growth and distributional equity. Gradu-
ate students are expected to pursue the 
subject at greater depth through reading and 
individual research. Meets with 17.507. 
J. Freeman 

17.512 Theories of Political 
Development (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Studies analytical models of the political pro-
cess in transitional societies. Systematic ex-
amination of factors influencing political 
behavior in changing societies; functions of 
politics in such societies. Open to qualified 
undergraduates. 
L. W. Pye 

17.514 The Political Economy of 
International Migration (A) 

Prereq.: — 
G (2) 
3-0-9 

Explores the political causes and conse-
quences of population movements across in-
ternational boundaries and within states. 
Detailed examination of the following: political 
effects of urban migration; political behavior of 
political refugees; consequences of internal 
population movements in multi-ethnic socie-
ties; economic and political impact of migrants 
on the receiving country; effects of migration 
on the country of origin. Draws case materials 
from contemporary Asia, Africa, and Latin 
America. 
M. Weiner 

17.516 Democratic Elections in Developing 
Countries (A) 

Prereq. Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Reexamines democratic theories in light of the 
experiences of those low-income countries 
that have maintained political parties and com-
petitive democratic elections. Attention to soci-
oeconomic and class theories which may 
explain development and institutionalization of 
democratic institutions. Considers impact of 
the electoral process on popular participation, 
demand-making, patron-client relations, inter-
ethnic conflicts, political organization and legit-
imacy. Countries studied: Colombia, Greece, 
India, Malaysia, Nigeria, Portugal, Sri Lanka, 
Turkey and Venezuela and a number of coun-
tries in Africa and the Caribbean. 
M. Weiner 

Comparr five analyses of economic and politi-
cal developments of India, China, Japan, and 
Korea-Taiwan-Singapore. Focuses on thb poli-
tics of economic planning; relationships be-
tween policy and performance; political and 
social consequences of different develop-
mental approaches; and Asian economies in 
global perspective. 
L. W. Pye, R. J. Samuels, M. Weiner 

17.522 Research Seminar on African 
Development (A) 

Prereq.: 17.576 
G (2) 
3-0-9 

Research seminar on particular development 
problems of selected African countries. Inten-
sive examination of a sector, institutional fac-
tor, or process. Examples include agricultural 
development, the parastatal sector, regional 
integration. 
W. R. Johnson 

See also 17.154J, 17.156J. 

Advanced Industrial Societies 

17.530 The Politics of the Federal Republic 
of Germany 
(New) 

Prereq — 
G (1)  
3-0-9 

Survey of the principal domestic and foreign 
policy issues in the Federal Republic. After a 
brief historical survey and a study of the Ad-
enauer period, emphasis on the period after 
1969: party system, economic factors, the me-
dia, religion, and the new left; relations with 
the US, France, and Ostopolitik toward the 
USSR, Poland, and the GDR. Open to quali-
fied undergraduates. 
W. E. Griffith 

17.532J Problems of Advanced Industrial 
Societies (A) 

(Same subject as STS 575J) 
Prereq.: 17.156J 
G (2) Next offered 1985-86 
3-0-9 

Analyzes selected current political economy 
issues. Includes: inflation, industrial relations 
systems, the "crisis of ungovernability," public 
assistance and family policy, and "reindustrial-
ization." Open to qualified undergraduates by 
permission of instructor. 
S. Berger, M. J. Piore 
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17.534 Domestic Politics of Western 
Europe (A) 

Prereq Permission of Instructor 
G (1) 
3-0-6 

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 undergraduates. 
S Berger 

17.536 Research Seminar in Comparative 
Politics: Western Europe (A) 

Prereq. 17.534 
0 (2) 
3-0-6 

For students planning research in Western 
European countries. Discussion of current 
work in the field. Training in the use of Euro-
pean primary source materials and in research 
methods applicable to European problems. 
Presentation of students own research 
projects. 
S. Berger 

17.538 The Crisis of the Welfare State (A) 

Prereq Permission of Instructor 
G (1) Next offered 198546 
3-0-9 

Explores how differert theories of politics ex-
plain the origins, behavior, and development 
of welfare states. Some issues: why welfare 
becomes a public function, why different 
states spend different amounts on welfare, 
why welfare policies are more or less r edis - 
tri butive ; theories of crisis, including fiscal, 
political, structural, and administrative. 
D. A. Stone 

17.539 Politics and Policy in Contemporary 
Japan 

Prereq 
U (1) 
3-0-6 

17.540 Politics and Policy In Contemporary 
Japan (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Analyzes contemporary Japanese politics, fo-
cusing primarily upon the post-World War II 
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 the 
development of less idiosyncratic approaches 
to the study of Japan. Graduate students are 
expected to pursue the subject at greater 
depth through reading and individual research. 
Meets with 17 539 
R. J. Samuels 

See also 17.156J. 

Developing Countries 

Prereq.: — 
U (1) HUM-D 
3-0-9 

Introductory survey of Latin American politics 
in comparative perspective. Theoretical focus 
on socic-economic conditions of political 
change and on state formation since the con-
quest, with particular emphasis on the twen-
tieth century. Special attention to selected 
cases (Argentina, Mexico, Cuba, Central 
America) and to the role of the US. 
P. H. Smith 

17.544 Comparative Politics of Latin 
America (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Latin American politics in a comparative per-
spective. Theoretical focus on three contrast-
ing models of development: modernization, 
dependency, and bureaucratic authoritarian-
ism. Case studies with different political sys-
tems and economic models since 1960, such 
as Chile, Peru, Brazil, Cuba. 
P. H. Smith, B. H. Smith 

17.545 Political Change in South Asia: 
India, Pakistan, Bangladesh, and 
Afghanistan 

Prereq.; -- 
U (2) 
3-0-6 

17.546 Political Change In South Asia: 
India, Pakistan, Bangladesh, and 
Afghanistan (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Examines the major political changes occur-
ring in the region: the changing role of political 
parties and the military; the impact of caste, 
linguistic, religious, triba and class forces; the 
electoral process; the political determinants 
and consequences of development policies; 
and the changing involvement of external 
powers. Attention to issues of national integra-
tion, political legitimacy, and political participa-
tion. Graduate students are expected to 
pursue the subject at greater depth through 
reading and individual research. Meets with 
17.545. 
M. Weiner 

17.547 Chinese Politics 

Prereq.: — 
U (2) 
3-0-6 

17.548 Chinese Politics (A) 

Prereq. Permission of Instructor 
G (2) 
3-0-6 

Analyzes contemporary Chinese politics, both 
pre-Communist and Communist. Focus on the 
process of modernization and political devel-
opment of Chinese civilization. Graduate stu-
dents are expected to pursue the subject at 
greater depth through reading and individual 
research. Meets with 17.547. 
L. W. Pye 

17.549 Political and Economic 
Development of Tropical Africa 

Prereq -- 
U (2) HUM-D 
3-0-9 

Studies major facets and problems of eco-
nomic and political development in tropical Af-
rica. Introduces the history and political 
cultures of African peoples, states, and em-
pires throughout history. Considers the impact 
of African culture and philosophy on modern 
politics. A general introduction to African 
Politics. 
W. R. Johnson 

17.551J Nationalism and Nation Building 
in 20th-Century Africa 

(Same subject as 21.451J) 
Prereq.: — 
U (2) HUM-D 
3-0-9 

17.552 Nationalism and Nation Building In 
20th-Century Africa 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

See descnption under subject 21.4511 Gradu-
ate students are expected to pursue the sub-
ject at greater depth through reading and 
individua! research. Meets with 17.551J. 
F?. I. Rotberg 

17.553J The History and Politics of the 
Third World through the Novel 

(Same subject as 21 455J) 
Prereq.. — 
U (1) Next offered 1985-86 
3-0-6 

t,ee description under subject 21.455J 
I. Rotberg 

17.662J Nutrition and National 
Development 

(Same subject as 20.410J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

See description under subject 20.410J. 
N. S. Scrimshaw 

17.543 Political Change in Latin America 
(Revised Unit) 
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17.564J Research Seminar in Imperialism 
and Colonial;sm 

(Same subject as 21.457J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-6 

See description under subject 21.457J. 
R. I. Rotberg 

17.566 Comparative Asian Politics (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-6 

Comparative analysis of political systems of 
Asia. Attention to the processes of social 
chdnge and the problem of political stability. 
Covers the transition from traditional and colo-
nial systems to the contemporary ones. Open 
to qualified undergraduates 
L. W. Pye 

17.574 Comparative African Politics: Crises 
in Southern Africa (A) 

Prereq.: Permission oi Instructor 
G (2) Next offered 1985-86 
3-0-6 

Comparative analysis of political systems and 
problems of southern Africa. Attention to the 
liberation of Namibia and Zimbabwe and evo-
lution of South Africa. Also discusses the de-
velopment of Botswana. Angola, Mozambique, 
Zambia, and Zaire. Although seminar's pri-
mary focus is on the emergence of stable sys-
tems of governance in the southern tier of 
Africa, it examines the formulation of US for-
eign policy regarding the region. Undergradu-
ates permitted with permission of instructor. 
R. I. Rotberg 

17.578 Politics of Development and 
Underdevelopment in Africa (A) 

Prereo — 
G (2) 
3-0-9 

Analyzes development issues and policies in 
selected African countries (inter alia, Came-
',Ion, Kenya, Nigeria, Tanzania) including a 
consideration of the nature and functioning of 
the political systems in these states, their In-
teraction with the environment of other states, 
International organizations and multinational 
corporations. Emphasizes policies being pur-
sued by the government to promote econom-
ics and social development. Considers major 
theoretical literature on development relevant 
to Africa. 
W. R. Johnson 

17.578 Race Relations, Politics and 
Development in the Caribbean (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Comparative study of the role of color and 
race In the politics of the Caribbean. Attention 
to problems of modernization, leadership, and 
economic development in French, Dutch, and 
English speaking areas. 
P. I. Rotberg 

See also 17.232J, 17.426, 17.438. 

17.582J Politics of Mexican Development 

(Same subject as 21.472J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

See description under subject 21.472J. 
P. H. Smith 

17.584 Religion, Politics, and Social 
Change (A) 

Prereq.: — 
G (1) 
3-0-9 

17.585 Religion, Politics, and Social 
Change 

Prereq — 
U (1) HUM-D 
3-0-6 

Major issues of religion and politics in various 
developing countries. Focus on: 1) theories of 
religion's imprct on social change, 2) differing 
church-state concepts in the major world reli-
gions, 3) religion as a progressive and reac-
tionary political force, 4) religion under 
authoritarian governments. Case studies from 
Latin America, Africa, Middle East, and Asia. 
Graduate students are expected to pursue the 
subject at greater depth through reading and 
individual research. Meets with 17.584. 
B. H. Smith 

17.586 The Military and Politics in 
Comparative Perspective (A) 

Prereq -- 
G (2) Next offered 
3-0-9 

17.587 The Military and Politics in 
Comparative Perspective 

Prereq — 
U (2) Next offered 1985-86 
3-0-6 

Political interests, resources and impact of the 
military in Western Industrial nations, Commu-
nist societies and developing countries. Histor-
ical and theoretical treatment of: 1) contrasting 
models of civil-military relations; 2) conditions 
enhancing and eroding civilian control of the 
military; 3) impact of modern technology and 
social instability on the political role of the mili-
tary and 4) capabilities and consequences of 
the armed forces in managing government 
tasks. Graduate students are expected to pur-
sue the subject at greater depth through read-
ing and individual research. Meets with 
17.586. 
B. H. Smith 

17.588 Field Seminar in Comparative 
Politics (A) 

Prereq.: Permission of Instructor 
G (2) 
Arr. 

For advanced graduate students planning to 
offer General Examinations in the field of com-
parative politics. Assumes the student has a 
familiarity with a sampling of the major works 
in this field, but wishes opportunity to deepen 
and broaden that familiarity. No research pa-
pers required. Topics: political participation, In-
terest groups, the intellectual history of the 
field, political culture, methodologies, political 
development, and public policy. 
R. J. Samuels, Staff 

17.590 Research Seminar on Latin 
American PatIcs 

Prereq.: — 
G (2) 
3-0-9 

For students planning research in Latin Amer-
ica, and for students who seek to incorporate 
Latin American cases in comparative frame-
works. Discussion of current work in the field, 
with emphasis on sources, methodology, and 
strategies for testing theory. Presentation of 
students' research projects as appropriate. 
P. H. Smith, B. H. Smith 

See also 17.330J 

Communist Studies 

17.803 Continuity and Change in Soviet 
Politics 

Prereq. — 
U (1) 
3-0-9 

Analysis of the nature and evolution of Soviet 
politics centered on four topics: 1) Lenin's 
theory and practice in creating the Bolshevik 
party and seizing power; 2) competing re-
sponses to the economic and political dilem-
mas of building a socialist regime in a peasant 
society, 1917-1928; 3) origins and Impact of 
Stalin's totalitarian system; 4) Soviet politics 
since Stalin. Graduate students are expected 
to pursue the subject at greater depth through 
reading and individual research. Meets with 
17.602. 
D. L. M. Blackmer 

1985-86 	 17.602 Continuity and Change In Soviet 
Politics (A) 

Prereq.: 
G G (1) 
3-0-9 
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17.604 Soviet and Chinese Foreign Policy 
and the Communist World (A) 

Prereq — 
G (1) Next offered 1985-86 
3-0-9 

Reviews Soviet state and party relations with 
China and East Europe during the Stalin pe-
riod and analyzes Sino-Soviet relations since 
1953. Includes Soviet and Chinese dealings 
with East Europe. North Korea, North Viet-
nam, Cuba, and the Eurocommunist parties. 
Open to qualified undergraduates. 
W. E. Griffith 

17.606 The Politics of Communist States 
and Parties In Eastern and Western 
Europe (A) 

Prereq. — 
G (2)  
3-0-9 

Primarily an analysis of the domestic problems 
and foreign relations of the Communist states 
of East Europe since World War II, followed 
by a survey of the domestic and foreign poli-
cies of the major West European Communist 
parties. Open to qualified undergraduates. 
W. E. Griffith 

17.608 Radical and Revolutionary 
Ideologies (A) 

Prereq.: — 
G (2) Next offered 1985-86 
3-0-9 

Consecutive treatment of background of Marx-
ism in German idealist philosophy: Marx, En-
gels, Bakunin, and Anarchism; the revisionists, 
orthodox Marxists, leftist Marxists, origins of 
Russian radicalism and Marxism; Lenin, Trot-
sky, Bukharin, Stalin; Fascism: the Western-
Marxists; Titoism; East European revisionism, 
Maoism; ideology in Sino-Soviet split; radical-
ism in Cuba: Chinese Cultural Revolution; 
Asian and African Socialism; North Vietnam; 
Radicalism and the New Left in North Ameri-
can and Western Europe, Eurocommunism. 
Open to qualified undergraduates 
W. E. Griffith 

17.609J Seminar in the Historical and 
Political Evolution of the Soviet Union 

(Same subject as 21 378J) 
Prereq Permission of Instructor 
U (2) 
3-0-6 

17.610 Seminar in the Historical and 
Political Evolution of the Soviet Union 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Graduate students are expected to pursue the 
subject at greater depth through reading and 
individual research. Meets with 17.609J See 
description under subject 21.378J. 
L. R. Graham 

17.812 The Soviet Political System (A) 

Prereq.. 17 602 
G (2) Next offered 1985-86 
3-0-9 

Research seminar on the Soviet political sys-
tem with special emphasis on the period since 
Stalin's death. Three main objectives: 
1) evaluation of competing interpretations of 
Soviet politics, including efforts to apply to the 
Soviet Union concepts derived from the study 
of other political systems; 2) discussion of 
major issues in contemporary Soviet politics; 
3) student research. 
D. L. M. Blackmer 

17.614J Russian Science and Society 
(New) 

(Same subject as STS 212J) 
Prereq. -- 
G (2) Next offered 1985-86 
3-0-9 

See description under subject STS 212J. 
L. R Graham 

17.616 Soviet Policy Toward the Third 
World 
(New) 

Prereq -- 
G (2) 
3-0-9 

After a general survey of Soviet third world 
policy, focuses on Soviet policy in four re-
gions: the Middle East, southern Africa, Cen-
tral America and the Caribbean, and 
Indochina. Includes: Soviet arms supply, guer-
illa movements and terrorism, other leftist and 
revolutionary movements, and "proxies" (e.g., 
Cuban troops and advisers in Angola and the 
Caribbean). Open to qualified undergraduates. 
W. E. Griffith 

See also 17.490 

Political Communication/ 
Political Behavior 

17.705 The Social Effects of 
Communications Technologies 

Prereq — 
U (2) Next offered 1985-86 
3-0-6 

Current changes in the technology of commu-
nications are having important effects on so-
cial relations and behavior in modern society. 
Five cases examined. 11 rural communications 
in underdeveloped countries; 2) CATV; 
3) electronics in publishing; 4) computer net-
works, national and international; and 
5) communications satellites. Consult Depart-
ment headquarters 

17.707 Mass Communication and American 
Culture 

Prereq.: — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Studies emergence of the modern media of 
mass communication and their Influence in 
shaping the individual's values and knowledge 
of world events. Topics: political control 
through mass communication, violence, racial 
and sex role stereotypes, popular culture, and 
future communication technologies. 
W. R. Neuman 

17.720 Communication and Public 
Opinion (A) 

Prereq.: — 
G (1) 
3-0-9 

The role of public opinion in the political pro-
cess. Deals with historical emergence of or-
ganized opinion, how public opinion relates to 
private attitudes; practices of parties and pres-
sure groups; conditions under which communi-
cation is effective or ineffective. Open to 
qualified undergraduates. Consult Department 
headquarters. 

17.722 Sc. tai Impact of Communication 
Systems (A) 

Prereq. — 
G (1) 
3-0-9 

Compares communications systems of socie-
ties dominated by mass media (as our own) 
with both less developed and emerging new 
systems. Examines communications in devel-
oping countries, American mass media, and 
such new technologies as CATV, satellites, 
and data networks. Analyzes social impacts of 
each. Open to qualified undergraduates. Con-
sult Department headquarters 
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17.726 Political Culture (A) 

Prereq.. Permission of Instructor 
G (2) 
3-0-9 

Analyzes the psychological and attitudinal 
bases of politics. Special emphasis on sociali-
zation patterns, styles of politics, and elite op-
erational codes Open to qualified 
undergraduates. 
L W. Pye 

17.734 Personality and Politics (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Examines the bearing of modern personality 
theory, especially the psychoanalytic, on poll' 
tics. A major concern will be the nature of 
leadership. Topics: psychology of leaders, re-
lations of leader and led, and mass psychol-
ogy of political movements. Draws particularly 
on materials on American Presidents and the 
Presidency for illustrative purposes: favors an 
historical perspective. Open to qualified 
undergi aduates. 
B. Mazlish 

17.736 Reading Seminar In 
Communications Research (A) 

Prereq.: Permission of Instructor 
G (1,2) 
3-0-9 

Reading arid discussion of special topics in 
communications research and policy analysis 
by arrangement with individual staff members. 
Consult W. R. Neuman. 

17.740J Telecommunications Technology 
and Policy (A) 

(Same subject as 6.933J) 
Prereq.: — 
6(1) 
3-0-9 

Basis in technology, law, and economics for 
the regulation of telecommunications common 
carriers such as AT&T, the Postal Service, 
specialized international record carriers. Role 
of new technologies such as microwaves, sat-
ellites, integrated digital networks, computer 
communications, value-added services, and 
cable TV. Issues of competition, monopoly, 
and technical standards. Implications for the 
management of corporate telecommunicatons 
networks. Open to qualified undergraduates. 
M. Sirbu 

17.742J Mass Communication Technology 
and Policy (A) 

(Same subject as 4.254J) 
Prereq : Permission of Instructor 
G (2) 
3-0-9 

Assesses the relationship between changing 
mass communications technologies and the 
policy issues of press freedom, content diver-
sity, cross-media ownership, public aLcess, 
copyright, and the deregulation movement. 
Examines the social impact of the emergence 
of printing and broadcasting and the effect of 
satellite technology, cable televison, video-
discs, videotex, and other new media on the 
communications industry. 
W R. Neuman, A. B. Lippman 

17.744 International Communications (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Includes the structure of the international tele-
communications systems, the way in which 
agreements are reached through organizations 
such as the ITU and Intelsat, controversial is-
sues about international broadcasting, oroit 
arid spectrum allocations, and trans-border 
data networks. Examines telcommunications 
industry structure in Europe, Japan, Canada, 
USSR, and developing countries. 
M. Tyler, C. Jonscher 

17.748 Information and Communications 
Industries (A) 

Prereq.: Permission of Instructor 
6(1) 
Arr. 

Analyzes past developments and future strate-
gies of industries providing information and 
communications systems and services includ-
ing computing, telecommunications, office au-
tomation, database services, aid new media. 
Reviews factors causing growth in information 
needs of the economy. Examines options for 
business strategy and policy in the information 
and communications industries. 
C. Jonscher 

See also 17.255 

Polimetrics/Models and 
Methods 

17.803 Formal Logics and Political 
Arguments 
(New) 

Prereq --
U (1) 
2-1-9 

Examines the fallacies and logics of a variety 
of recent liberal, radical, and conservative po-
litical arguments. Specific attention given to 
psychologics characteristic of "ideological" po-
litical arguments, democratic theory, Mancan 
dialectical reasoning, and the structure of legal 
debate. The laboratory includes debating exer-
cises and logical and computerized analysis of 
various political arguments. 
H. R. Alker, Jr. 

17.810 Research Methods in Explanatory 
and Evaluative Analysis (A) 

Prereq.: Permission of Instructor 
G (2) 
2-2-8 

Studies experimental and non-experimental 
methodologies with attention both to evalua-
tion and explanation. Includes human-simula-
tion, machine-simulation, Markov chains, 
interrupted time series analysis, and correla-
tional methods. Substantive applications em-
phasize studies of macropolitical relationships 
with ilk. Arations drawn primarily from interna-
tional and comparative politics. 
J. Freeman 

17.812 Analytic Approaches to the Study of 
MicropoiltIcs (A) 

Prereq.: Permission of Instructor 
G (2) 
2-2-8 

Introduces a variety of research strategies and 
methods appropriate for studying micropolitics, 
e.g., public organizations, professions, policy 
implementation, and social movements. Con-
siders research methods including the case 
study approach, documentary analysis, inter-
viewing techniques, participant observation, 
and evaluation methodologies Presents ma-
terials which illustrate sound use of such 
methods as well as their limitations. 
D. Metlay, M. Lipsky 

17.814 Research Methods in Political 
Behavior (A) 

Prereq.: Permission of Instructor 
G (1) 
2-2-8 

Basic principles of research methodology for 
the testing and refinement of social science 
theory in the areas of political behavior, politi-
cal sociology, social psychology, and commu-
nications. Includes survey design and 
analysis, experimental research, content 
analysis, and field research. 
W. R. Neuman 
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17.816 Field Research Methods In 
Comparative Politics an Political 
Development (A) 

Prereq.: Permission of Instructor 
G (1) 
2-2-8 

Introduces a variety of approaches arid meth-
ods for conducting research in Western Eu-
rope and developing countries, including elite 
interviewing, participant observation, case 
studies, cross cultural survey research, and 
documentary research. Attention to concep-
tual, practical, and ethical issues of conducting 
research abroad, e.g., the role of language in 
social research, the limits and uses of official 
sources, and ethical responsibilities of social 
scientists. 
M. Wainer 

17.818J Applied Social Research, Public 
Policy, and the Social Sciences 

(Same subject as STS 440J) 
Prereq.. — 
G (1) Next offered 1985-86 
3-0-9 

Problems and possibilities in policy-oriented 
social research. Historical and contemporary 
case studies treat three questions: what does 
applied social research contribute to policy 
making; how scientific is it: and do the natural 
sciences offer useful models for the combining 
of theory, fact, and application in the social 
sciences? 
P. Buck 

17.838 Mathematical Political Science (A) 

Prereq. Permission of Instructor 
G (1) Next offered 1985-86 
2-2-8 

First part focuses on rational models of 
collective choice including two-person game 
theory. Second part covers systems theoretic 
explanations with applications primarily drawn 
from the literature on electoral mobilization, 
class conflict, and political economy. Open to 
qualified undergraduates. 
J. Freeman 

17.842 Quantitative Research in Political 
Science and Public Policy (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

For students who do not expect to use quanti-
tative methods in their work, but who would 
like to be able to understand the quantitative 
work reported in journals and research re-
ports. A basic literacy subject teaching the 
student how to read and interpret the quantita-
tive literature in various subfields of political 
science and public policy. Students develop 
elementary statistical computation skills and 
learn to use a statistical computing package. 
S. M. Meyer 

17.846 MultIvarlate Political Analysis (A) 

Prereq.: Permission of Instructor 
G (1) 
2-2-8 

Focus on multivariate data analysis proce-
dures emphasizing regression. Includes: 
dummy variable regression, distributed lags, 
and instrumental variables. Social and political 
research applications undertaken on the 
TROLL computer analysis system. Students 
must have taken at least one previous subject 
in statistics. Open to qualified undergraduates. 
J. Freeman 

17.848 Complex Models of Social 
Systems (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
Arr. 

Research seminar focuses on the communica-
tive content of social-political interactions. 
Grammatical approaches to the modeling of 
social and political competence and perfor-
mance reviewed as well as data analysis pro-
cedures for uncovering linguistic codes and 
messages. Discusses models from biological, 
linguistic, logical, semiotical, and artificial intel-
ligence traditions. Examples drawn from small 
group, urban, national, and international 
contexts. 
H. R. Alker, Jr. 

17.850 Advanced Topics in Statistical 
Modeling (A) 

Prereq.: 17.846 
G (1) Next offered 1985-86 
3-0-6 

Focus on selected topics in statistical model-
ing and data-based simulation, including: 
ARIMA models, intervention analysis, analyti-
cal vs numerical techniques of dynamic analy-
sis, nonlinear estimation methods. 
Emphasizes political science applications. 
Open to undergraduates by permission of 
instructor. 
J. Freeman 

See also 17.150, 17.488, 17.494, 17.901. 

General 

17.UR Undergraduate Research 
--- 

Prereq 	- 
U (1, 2) 
Arr.  

Undergraduate research opportunities in Politi-
cal Science in theoretical and applied re-
search. For further information contact the 
Departmental Coordinator. 
D L. M. Blackmer 

17.901 Independent Undergraduate 
Research 

_a 
Prereq — 
U (1, 2) 
Arr .  

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 
student and a faculty advisor and written work. 
Work may be done during the summer. Ad-
mission by arrangement with individual faculty 
member. 
D. L. M. Blackmer 

17.905-17.911 ■ .eading Seminar In Social 
Science 

Prereq.: — 
U (1,2) 
Arr. 

Reading and discussion of special topics In 
the fields of social science. Open to advanced 
undergraduates by arrangement with individual 
staff members 
D. L. M. Blackmer 

17.913 Pre-thesis Reading Seminar 

Prereq. — 
U (1, 2) 
3-0-6 

Intensive reading on topics of interest to stu-
dents in preparation for senior thesis under 
guidance of thesis supervisor. A written paper 
required, forming a substantial part of the se-
nior thesis. 
D. L. M. Blackmer 

17.ThU Undergraduate Political Science 
Thesis 

Prereq.: -- 
U (1, 2) 
Arr. 

Program of undergraduate research leading to 
the writing of an S.B. Thesis. To be arranged 
by the student under approved supervision. 
D. L. M. Blackmer 
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17.950-17.960 Reading Seminar In Social 
Science (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Art. 

Reading and discussion of special topics in 
the fields of social science. Open to advanced 
graduate students by arrangement with indi-
vidual staff members. 
D. L. M. Blackmer 

17.711G Graduate Political Science 
Thesis (A) 

Prereq.: Permission of Instructor 
G (1,2) 
An. 

Program of graduate research and writing of 
thesis to be arranged by the student with 
supervising committee. 
D L. M. Blackmer 
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18 Mathemaiics 

General Mathematics 

 

18.UR Undergraduate Research 

Prereq.: — 
U (1, 2) 
Arr. 

Undergraduate research opportunities in Math-
ematics. Permission required in advance to 
register for this subject. For further information 
consult the Departmental Coordinator. 
A. P. Mattuck, Staff 

18.001 Calculus 

Prereq Assumes some prior knowledge of 
calculus 
U (1) 
5-0-7 

Emphasizes the concepts and techniques of 
calculus relevant to science and technology. 
Mathematical formulation of problems and ap-
proximate methods of solution. Substantial re-
view of limits and differentiation with 
discussion of some advanced methods. Inten-
sive study of integration; perturbation and iter-
ation procedures; stability; series; summation 
techniques; asymptotics; numerical analysis; 
vector algebra; special topics. 
H. P. Greenspan 

18.002 Calculus 

Prereq.. 18.001 or 18.01 or 18.011 or 18.012 
U (1, 2) 
5-0-7 

Continues 18.001. Presents the concepts and 
techniques of calculus relevant to science. 
Vector algebra, analytic geometry, planetary 
motion, orbit stability, partial differentiation, 
functions of several varit pies, Taylor series, 
extrema' problems, linear programming exam-
ples, numerical methods, multiple integrals, 
approximate and asymptotic methods of eval-
uation, applications; vector calculus, gradient, 
curl, theorems of Stokes, Green & Gauss, 
conservation laws, fluid motion. 
Term 1: D. J. Bonney 
Term 2. S. J. Gates 

18.01 Calculus 

Prereq,. 
U U (1, 2) 
5-0-7 

Differentiation and integration of functions of 
one variable, with applications. Concept of 
function, limits, and continuity. Differentiation 
rules, application to graphing, rates, approxi-
mations, and extremum problems. Mean-value 
theorem. Definite and indefinite integration. 

Fundamental theorem of calculus. Applications 
of integratihn to geometry and science. Ele-
mentary functions. Techniques of integration. 
Approximation of definite integrals, improper 
integrals, l'hibpital's rule, and Taylor series. 
Information: A. P. Mattuck. 

18.011 Calculus 

Prereq.. Assumes some prior knowledge of 
calculus 
U (1) 
5-0-7 

Reviews 18.01 material in five weeks. Infinite 
series, Taylor's formula. Vectors, vector-
valued functions of one variable, space mo-
tion. Applications and special topics such as 
probability, planetary motion, or mathematics 
in industry. 
F. Morgan 

18.012 Calculus with Theory 

Prereq.: — 
U (1) 
5-0-7 

Covers much the same material as 18.01, but 
at a deeper and more rigorous level. Empha-
sizes 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. 
J. R. Munkres 

18.02 Calculus 

Prereq.. 18.001 or 18.01 or 18.011 or 18.012 
U (1,2, S) 
5-0-7 

Calculus of several variables. Vector algebra 
In 3-space, determinants, matrices. Vector-val-
ued functions of one variable, space motion. 
Scalar functions of several variables: partial 
differentiation, gradient, approximation tech-
niques. Multiple Integrals with applications. 
Vector fields, line and surface Integrals, exact 
differentials, Grb,?n's theorem, Divergence 
Theorem, Stokes' Theorem. Additional topics: 
linear algebra (term 1); infinite series (term 2). 
Term 1: H. Rogers, Jr. 
Term 2: S. D. Friedman 

18.021 Calculus 

Prereq.: 18.011 
U (2) 
5-0-7 

Continues 18.011: calculus of several vah-
ables, with elementary linear algebra and ap-
plications. Scalar functions of several 
variables: partial differentiation, gradient, ap-
proximation techniques. Multiple integrals with 
applications. Vector fields, line Integrals, exact 
differentials. Elementary linea: algebra, Jaco-
bians. Green's Theorem, surface integrals, 
Divergence Theorem, Stokes' Theorem. Appli-
cations and special topics such as extrema 
theory in economics. Permission of instructor 
required for those not having 18.011. 
D. S. Jerison 

18.022 Calculus with Theory 

Prereq 18.012 
11 (2) 
5-0-7 

Continues 18.012. Parallel to 18.02, but at a 
deeper level, emphasizing careful reasoning 
and understanding of proofs. Considerable 
emphasis on linear algebra and vector Integral 
calculus. 
J. R. Munkres 

18.03 DitiareMlal Equations 

Prereq.. 18.002 or 18.02 or 18.021 or 18.022 
U (1,2, S) SD 
4-0-8 

Examples of Initial value problems In scienCe 
and engineering associated with single equa-
tions and with systems of first order equations. 
Methods of solution include graphical con-
structions, Bodes, Laplace transforms, ma-
trices, numerical integration and the phase 
plane. Emphasizes formulation of natural phe-
nomena In terms of differential equations and 
Interpretation of the solutions. 
Term 1: 0.-C. Rote, Staff 
Term 2: A. P. Mattuck, Staff 

18.04 Complex Variables with Applications 

Prereq.. 18.03 
U (1,2, S) 
4-0-8 

Complex algebra and functions; analyticity; 
contour integration, Cauchy's theorem; singu-
larities, Taylor and Laurent series; residues, 
evaluation of Integrals; multivalued function*, 
potential theory In two dimensions; Fourinr 
analysis and Laplace transforms. 18.04 and 
18.075 may not both be taken for credit. 
Term 1: A. Toomre 
Term 2: K. K. Tung 
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18.05 introduction to Probability and 
Statistics 

Prereq.: 18.001 or 18.01 or 18.011 or 18.012 
U (1, 2) SD 
3-0-9 

Elementary introduction, with applications to 
the social, physical, and life sciences. Relative 
frequency. Probability models. Combinatorics. 
Binomial and Poisson experiments. Normal 
approximation. Descriptive level of signifi-
cance. Composite models. Chi-square approx-
imation. Contingency tables. Hypothesis 
testing. Confidence regions. Random vari-
ables. Non-parametric methods. Normal distri-
bution methods. Regression. Elements of 
decision theory. 
Term 1: W. H. DuMouchel 
Term 2: H. Rogers, Jr.. 

18.057 Computer Data Analysis Laboratory 
(A except XVIII) 
(Revised Content) 

Prereq 18.05 or 15.061 
U (2) G (2) 
3-2-7 

Methods of data analysis using computers and 
microcomputers. Introduction to and practice 
with the most frequently encountered statisti-
cal software systems including MINITAB, SAS, 
and BMDP. Statistical analyses using Project 
Athena microcomputers. Emphasizes intuitive 
bases of common statistical procedures and 
the use of interactive computer packages to 
analyze a wide variety of data sets. No pre-
vious programming experience necessary. 
Some statistics background necessary. 
W. A. Nazaret 

18.06 Linear Algebra 

(18.700) 
Prereq.: 18.002 or 18.02 or 18.021 or 18.022 
U (1,2, S) SD 
3-0-9 

Basic subject on matrix theory and linear alge-
bra, emphasizing topics useful in other disci-
plines: systems of equations, vector spaces, 
determinants, eigenvalues, similiarity, postive 
definite matrices. Applicatiors to Gauss elimi-
nation with pivoting, least squares approxima-
tions, stability of differential equations, linear 
programming, and game theory. Compared 
with 18.710, more emphasis on matrix calcula-
tions and applications. 
G. Strang, Staff 

18.063 Introduction to Algebraic Systems 

Prereq.: 18.02 or 18.002 or 18.021 or 18.022 
U (1) SD 
4-0-8 

Introduction to algebraic systems primarily for 
students interested in computer and informa-
tion sciences, with emphasis on finite systems. 
Reviews elementary set theory, natural num-
bers, modular arithmetic, induction, counting 
arguments. Elementary number theory and 
group theory. Applications to fast arithmetic, 
cryptography. combinatorics. Elementary 
graph theory Introduction to rings and fields. 
Finite fields: coding theory, Hamming and 
BCH codes. 
A. P. Mattock 

18.075 Advanced Calculus for Engineers 
(A except 11, VI, VIII, XII, XIII, XVI, XVIII, XXII) 

Prereq.: 18.03 
G (1,2, S) 
3-0-9 

Functions of a complex variable; calculus of 
residues. Ordinary differential equations; inte-
gration by power series; Bessel and Legendre 
functions. Expansion in series of orthogonal 
functions, including Fourier series. 18.075 and 
18.04 may not both be taken for credit. Infor-
mation: D. J. Wright. 
Term 2: P. J. Wright 

18.076 Advanced Calculus for Engineers 
(A except II, VI, XVI. XVIII, XXII) 

Prereq.: 18.075 
G (1, 2, S) 
3-0-9 

Vector analysis: orthogonal curvilinear coordi-
nates. Calculus of variations. Solution of 
classical partial differential equations of math-
ornatical physics, including applications of 
conformal mapping and the Laplace trans-
formation. !nformation: D. J. Wright. 
Term 1: D. J. Wright 

18.085 Method3 of Applied Mathematics for 
Engineers (A except XVIII) 
(Revised Content) 

Prereq.: 18.03, 18.06 
G (1,2) 
3-0-9 

Theory, applications, and numerical algorithms 
for some basic problems of modern applied 
mathematics. Equilibrium equations in circuits 
and structures, minimum principles, symmetric 
linear systems, calculus of variations, con-
straints, potential flow and Laplace's equation, 
initial value problems. Numerical methods: 
conjugate gradients, finite elements, stability of 
difference methods. Network flows, linear and 
nonlinear programming. 
G. Strang 

18.089 Review of Mathematics 

Prereq — 
G (S) 
Arr.  

Reviews calculus and differential equations. 
Primarily for students in Course XIII-A. Degree 
credit allowed only in special circumstances. 
A. P. Mattock 

18.093 Tutoring In Mathematics 

Prereq.: 18.002 or 18.02 or 18.021 or 18.022 
U (1,2) 
Arr. 

For undergraduates who are teaching or tutor-
ing in mathematics subjects. Limited enroll-
ment, based on positions available. 
Permission must be secured in advance to 
register for this subject. 
A. P. Mattuck 

18.099 Independent Activities 

Prereq.. — 
U (1, J, 2) 
Arr. 

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. 
J. R. Munkres 
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Analysis 

18.100 Analysis I (A except XVIII) 

Prereq.. 18.03 
U (1,2) G (1,2) 
3-0-9 

Two options offered, both covering fundamen-
tals of mathematical analysis: convergence of 
sequences and series, continuity, differentia-
bility, Riemann integral, sequences and series 
of functions. uniformity, interchange of limit 
operations. Both options show the utility of ab-
stract concepts and teach understanding and 
construction of proofs. Option A chooses less 
abstract definitions and proofs, and gives ap-
plications where possible. Option B is more 
abstract and is for students with more mathe-
matical maturity; places greater emphasis on 
point-set topology. 
Option A. Term 1: D. J. Anick 

Term 2: Information: A. P. Mattuck 
Option B .  Term 1: D. S. Jerison, I. E. Segal 

Term 2: A. Sanchez 

18.101 Analyshi II (A except XVIII) 

Prereq.: 18.100, 18.701 or 18.710 
U (1) G (1) 
3-0-9 

Continues 18.100, stressing the topics ri.ost 
useful in the study of manifolds and global 
analysis. differentiable maps, Jacobiaris, dif-
ferentials, inverse and implicit function theo-
rems, n-dimensional Riemann integral, change 
of variables in multiple integration, differential 
forms, general version of Stokes theorem. 
S. Helgason 

18.102 Analysis Ii (A except XVIII) 

Prereq.: 18.100 
G (2) 
3-0-9 

Continues 18.100, in the direction of modern 
integration theory and its applications. Le-
besgue integration in Euclidean space. Its ap-
plications to Fourier analysis, including the 
Riesz-Fischer theorem. Brief introduction to 
functional analysis. Much more concrete treat-
ment than in 18.125, 18.126, which deal with 
abstract maasure spaces rather than Euclid-
ean space. 
I. E. Segal 

18.103 Fourier Analysis — Theory end 
Applications (A except XVIII) 

Prereq.: 18.100 
G (2) Next offered 1985-86 
3-0-9 

Continues 18.100. Roughly half the subject 
devoted to the theory of the Lebesgue integral 
and half to Fourier series and Fourier inte-
grals. 18.103 is an alternative to 18.102; the 
material 13 somewhat similar, but it differs from 
18.102 in that a heavy stress is paid to appli-
cations, particularly apolicatin,s in probability 
theory 
V. W. Guillemin 

18.104 Seminar in Analysis 

Prereq.: 18.100 
U (1) 
3-0-9 

Seminars for mathematics majors in several 
topics, each under the direction of a faculty 
member whose special interest is in the fiel0 
of the seminar. Students report on and dis-
cuss topics taken from current journals or from 
texts not regularly used in other mathematics 
subjects. Certain topics may require an addi-
tional prerequisite. Topic 1984-85: Dynamical 
systems; celestial mechanics. Information: R 
B Melrose. 

18.115 Functions of a Complex Variable (A) 

Prereq.: 18.100 
G (1)  
3-0-9 

Exponential and trigonometric functions, Cau-
chy integral formula, holomorphic and mero-
morphic functions. Infinite series and products, 
the gamma function. Harmonic functions, con-
formal mapping, Dirichlet's problem. 
R. B. Melrose 

18.116 Topics In Complex Variables (A) 

Prereq.. 18.115 
G (2) Next offered 1985-86 
3-0-9 

Topics vary from year to year: may be re-
peated for credit. Topics in the past: classical 
theory of automorphic functions; modular 
forms; Riemann surfaces; analytic number 
theory. Emphasizes as elementary an exposi-
tion as possible. 
N. C. Ankeny 

18.117 Topics In Several Complex 
Variables (A) 

Prereq.: 18.115, 18.125 
G (1) 
3-0-9 

Cauchy integral formula in polydiscs. Domains 
of holomorphy, pseudoconvexity and plurisub-
harmonic functions. Existence and approxima-
tion theorems for ,holomorphic functions via L2-
estimates for the ii-operator. Domains of holo-
morphy. a. Neumann problem. 
A. Sanchez 

18.125 Measure and integration (A) 

Prereq.: 18.100 
G (1)  
3-0-9 

General theory of Lebesgue integration. Foun-
dations of real analysis. The basic theorems of 
Fubini, Radon-Nikodym, Riesz-Fischer, at al.; 
Banach, LP and Hilbert spaces 
R. M. Dudley 

18.126 Functional Analysis (A) 

Prereq.: 18.125 
G (2)  
3-0-9 

Normed vector spaces, Hilbert spaces, Ban-
ach spaces, 1.P-spaces, topological vector 
spaces. Banach algebras. Fredholm operators. 
The spectral theorems. 
W Ambrose 

18.128 Geometric Measure Theory (A) 

Prereq 18.125 
G (2) Next offered 1985-86 
3-0-9 

Hausdortf measure, rectifiable sets, structure 
theory, integral currents, compactness theo-
rem. Applications to minimal surfaces, exis-
tence and regularity. Reports and discussions 
by students 
F Morgan 

18.129 Operator Theory (A) 

Prereq 18 125 
G (1) Next offered 1985-86 
3-0-9 

General theory of bounded and unbounded 
linear operators. Spectral theory in Hilbert 
space. Stone and Hille-Yosida theorems. Per-
turbation and scattering theory. C*- and W-- 
algebras of operators. Applications to har-
monic analysis; the Plancherel theorem for 
general groups. Direct integrals of Hilbert 
spaces and spectral multiplicity theory. 
I. E. Segal 

18.135 Fourier Analysis (A) 

Prereq.: 18 125 
G (2) Next offered 1985-86 
3-0-9 

General principles of harmonic analysis. Four-
ier analysis on n-dimensional Euclidean 
space. Spherical functions. Paley-Wiener 
theorem, group theoretic potential theory. Ei-
genfunctions, entire functionals and hyperfunc-
tions. Eigenspace representations. 
S. Helgason 

18.155 Distributions and Differential 
Equations (A) 

Prereq.: 18 102 
G (1)  
3-0-9 

Treats the basic theory of distributions with 
many applications to linear ordinary, and par-
tial, differential equations: Distributions and el-
ementary operations, Green's formula, wave 
operator in two dimensions. Fourier transform, 
temperate distributions, Sobolev spaces and 
constant coefficient elliptic operators. Convolu-
tion, fundamental solutions and the 
Malgrange-Ehrenpreis theorem. Schwartz 
kernel theorem. 
G. Uhlmann 

18.156 Introduction to Microlocal 
Analysis (A) 

Prereq.: 18.155, 18.965 
G (2) Next offered 1985-86 
3-0-9 

Examines singularities of distributions. Distri-
butions singular across a submanifold, singu-
lar points of ordinary differential equations, 
non-characteristic boundary value problems. 
Pseudodifferential operators, regularity of ellip-
tic differential operators, wavefront set and mi-
crodistributions. Darboux's theorem. Hamilton-
Jacobi theory, the Maslov bundle. Lagrangian 
distributions, Fourier integral operators and the 
Cauchy problem for hyperbolic equations. 
R. B. Melrose 
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18.157 Partial nifferential Equations (A) 

Prereq.: 18.155, 18.156 
G (1) 
3-0-9 

Examines general classes of operators and 
problems in the theory of linear partial differ-
ential operators. Boundary value problems for 
elliptic operators, hypoelliptic operators with 
double characteristics. Operators of real prin-
cipal type. Uniqueness for the Cauchy prob-
lem. Spectral theory. 
D. S. Jerison 

18.158 Topics in Differential Equations (A) 

Prereq.: 18.125 
G (2) Next offered 1985-86 
3-0-9 

Content varies from year to year; may be re-
peated for credit. Topics 1985-86: Nonlinear 
hyperbolic equations, propagation of singulari-
ties, and interaction of nonlinear waves. 
R. B. Melrose 

18.168 Analysis on Lie Groups and 
Homogeneous Spaces (A) 

Prereq.: 18.755 
G (2) Next offered 1985-86 
3-0-9 

Invariant measures and abstract integral ge-
ometry illustrated by examples. Invariant 
differential operators and geometric transfor-
mations of these, like projections, radial parts 
and transversal parts. Global and local solv-
ability, integral formulas for eigenfunctions and 
irreducibility questions for eigenspace 
representations. 
S. helgason 

18.175 Theory of Probability (A) 

Prereq.: 18.125 
G (' 
3-0 

Ervdic theorems, laws of large numbers, 
convergence of probability measures, central 
limit theorems, stochastic processes, Brownian 
motion, martingales, strong Markov properties. 
R. M. Dudley 

18.177 Stochastic Processes (A) 

Prereq.. 18.175 
G (1) Next offered 1985-86 
3-0-9 

To( 1 In stochastic processes, such as Gaus-
siai,. Markov, diffusion and empirical pro-
cesses. Content varies from year to year; may 
be repeated for credit. 
R. M. Dudley 

18.199 Graduate Analysis Seminar (A) 

Prereq: Permission of Instructor 
• (1,2) 
3-0-21 

Studies original papers In differential analysis 
and differential equations. Intended for first-
and second-year graduate students. Permis-
sion must be secured In advance. 
R. B. Melrose 

18.255 Mathematical Theory of Quantum 
Fields (A) 

Prereq.' Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Free boson and ferrnion fields and their parti-
cle and wave representations. Functional inte-
gration; real Hilbert space case and relations 
with Wiener integral: holomorphic functionals 
on complex Hilbert space. Clifford algebra; 
spinors in Hilbert space. Quantization of rela-
tivistic wave equations and generalizations in 
curved space-times. Nonlinear local functions 
of quantum fields; constructive quantum field 
theory Requires basic operator theory or intui-
tive quantum field theory and appropriate math-
ematical arrangements. 
I. E. Segal 

18.256 Theoretical and Statistical 
Cosmology (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

The empirical background of cosmology; major 
observations and selection effects; survey of 
theories. Optimal statistical methods for model 
building and cosmological hypothesis testing. 
Mathematical theory of space-times with given 
structures; isotropy and homogeneity consid-
erations. Chronometric and Doppler redshift 
theories; Einstein, deSitter, and Friedman-
Lemaitre universes; the cosmic background 
radiation. Requires equivalent of graduate 
standing in mathematics or physics. 
I. E. Segal 

18.257 The Architecture of Fundamental 
Mathematical Physics (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

The basic principles of cosmology, elementary 
particle and quantun, field theory, and general 
relativity, from a model n mathematical stand-
point. For mathematicians who want an over-
view of fundamental theoretical physics, or for 
physicists who want to see how higher mathe-
matics (C-algebra, symmetries in space-time 
bundles, nonlinear partial differential equa-
tions, functional Integration) is applicable. For 
Integration and orientation; not a substitute for 
detailed technical courses. 
I. E. Segal 

18.284 Introduction to Functions oi a 
Complex Variable (A except XVIII) 

Pre req. : 18.03 
G (1) 
3-0-9 

Complex numbers, analytic functions, 
Riemann surfaces for certain functions, Cau-
chy's theorem, singularities, residues, contour 
Integrals, conformal mapping. Schwarz-
Chrlstoffel transformation, series and se-
quences, analytic continuation, harmonic func-
tions, conjugate functions, the gamma 
function, second-order linear differential equa-
tions and special functions. More adwancsd 
than 18.04. 
R. P. Stanley 

18.295 Tensor Calculus (A) 

Prereq.: 18.06 
G (1) Next offered 1985-86 
3-0-9 

Tensors, differential forms and Riemannian 
geometry with applications in general relativity. 
Some modern differential geometry. 
S. J. Gates 
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Applied Mathematics 

18.301 Introduction to Physical 
Mathematics I 

Prereq.. 18.03 
U (1)  
3-0-9 

Interdependence of mathematics and scientific 
problems, examples; deterministic and random 
processes; particle mechanics and differential 
equations, Brownian motion and random walk; 
Fourier analysis; tensors; partial differential 
equations of mathematical physics and contin-
uum mechanics. 
C. C. Lin, J. C. Haass 

18.302 introduction to Physical 
Mathematics II 

Prereq.: 18.301, 18.04 or 18.284 
U (2)  
3-0-9 

Partial differential equations of mathematical 
physics, classification and solution of bound-
ary-value problems, method of separation of 
variables. Sturm-Liouville problems, Fourier in-
tegrals, integral transforms. Bessel functions 
and other special functions. Applications of 
calculus of variations. A knowledge of complex 
variables desirable but not essential. 
C. C. Lin, J. C. Haass 

18.305 Methods of Applied 
Mathematics 1(A) 

Prereq.: 18.04 or 18.075 or 18.284 or 18.302 
G (1)  
3-0-9 

18.306 Methods of Applied 
Mathematics 11(A) 

Prereq.: 18.04 or 18.075 or 18.284 or 18.302 
G (2)  
3-0-9 

A comprehensive treatment of the advanced 
methods of applied mathematics. Term 1: 
asymptotic behavior of differential and differ-
ence equations; asymptotic evaluation of inte-
grals; regular and singular perturbation 
methods; boundary-layer techniques; WKB 
method; multiple scales. Term 2: partial differ-
ential equations; transform methods; charac-
teristics, initial and boundary-value problems; 
Green's functions; singular perturbation prob-
lems; nonlir :ar wave propagation. 
18.305: A. Fowler 
18.306: H. Cheng 

18.307 Methods of Applied 
Mathematics ill (A) 

Prereq.: 18.04 or 18.075 or 18.284 or 18.302 
G (1)  
3-0-9 

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 inte-
gral equations group theory. 
H. Cheng 

18.308 Wave Motion (A) 

Prereq.: 18.306 
G (2) Next offered 1985-86 
3-0-9 

Reviews linear concepts, dispersion and group 
velocity. Weakly nonlinear wave systems, res-
onances, and instabilities. Free and forced re-
sponses. Long wave theories, breaking 
permanent wave forms. The inverse scattering 
method, solitons. Nonlinear dispersive waves, 
multiphase modes. Interactions between short 
and long waves. Statistical properties of non-
linear waves, asymptotic closure methods. 
Nonlinear stability theory, transition phenom-
ena. Emphasizes topics of current research 
interest. 
R. R. Rosales 

18.310 Principles of Applied Mathematics 

(18.041) 
Prereq.: 18.002 or 18.02 or 18.021 or 18.022 
U (1)  
3-0-9 

Introductory survey of fundamental concepts in 
applied mathematics: optimization, random 
process, coding, computer algorithms. This in-
dependent half of the complete sequence em-
phasizes the ideas and topics that relate to a 
"discrete" mathematical approach: computa-
tion, combinatorics, probability, linear pro-
gramming. Information: R. P. Stanley. 

18.311 Principles of Applied Mathematics 

(18.042) 
Prereq.: 18.03 
U (2)  
3-0-9 

Introductory survey of fundamental concepts in 
applied mathematics: propagation, stability, 
equilibrium, optimization. This independent 
half of the complete sequence emphasizes the 
ideas and topics that relate to a "continuous" 
mathematical approach, but connection with 
discrete mathematical approach also stressed: 
random walk, diffusion, waves, instabilities, 
characteristics and first order partial differential 
equations, with applications to traffic problems, 
fluid flow, and other problems in classical 
mathematical physics. 
R. R. Rosales 

18.313 Probability 

Prereq :18.002 or 18.02 or 18.021 or 18.022 
U (2) SD 
4-0-8 

Development of theory and applications of 
probabilistic concepts for scientists and engi-
neers Emphasizes formulation and solution of 
probabilistic problems by the algebra of ran-
dom variables. Topics: sample space, Ber-
noulli and Poisson processes, uniform 
process, generating functions and Laplace 
transforms, discrete and continuous-parameter 
Markov chains. Introduces the Central Limit 
Theorem and the foundations of probability. 
G.-C. Rota 

18.314 Applied Combinatorial Analysis 

Prereq.: 18.001 or 18.01 or 18.011 or 18.012 
U (2) 
3-0-9 

Applications of combinatorial methods to prac-
tical problem solving. Emphasizes problems 
involving discrete optimization. Techniques 
from graph theory, matching theory, network 
flows. Other topics include enumeration, sort-
ing and coding. Information: R. P. Stanley. 

18.315 Combinatorial Theory (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

Content varies from year to year. May be re-
peated for credit. Topics 1984-85: enumera-
tion, generating functions, partially ordered 
sets, MObius functions. 
R P. Stanley 

18.316 Seminar in Combinatorics (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Content varies from year to year; may be re-
peated for credit. Readings from current re-
search papers in combinatorics. Topic to be 
chosen and presented by the class. 
C. J. Kleitman 

18.318 Topics in Comblnatorics (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Content varies from year to year; may be re-
peated for credit. Topics 1984-85: application 
of category theory to combinatorics. 
G.-C. Rota, A. Bj6mer 

18.325 Topics In Applied Mathematics (A) 

Prereq.: Permission of Instructor 
G (1,2) 
3-0-9 

Term 1: Combustion Theory and Hyperbolic 
Systems. Structure of flames and detonation 
waves. Shocks, shock reflections, and interac-
tions. Inverse scattering, Modulation The-
ory. Connections of exact solutions of 
nonlinear evolution equations with path inte-
grals. Term 2: Techniques of Mathematical 
Modeling. Dimensional and scaling analysis, 
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bifurcation theory, nonlinear stability, singular 
perturbation theory. Applications to geophys-
ics, biology, engineering, and industry. Topics 
in terms 1 and 2 are independent. 
Term 1: R. R. Rosales 
Term 2: A. C. Fowler 

18.330 Introduction to Numerical Analysis 

(18.07) 
Prereq.: 18.03 
U (2) 
3-0-9 

Introduces basic techniques for efficient solu-
tion of numerical problems in science and en-
gineering. Topics arid exercises largely within 
the scope of programmable caculators. Root 
finding, integration, function approximations, 
differential equations, direct and iterative 
methods in matrix theory, optimization with 
constraints, analysis of numerical stability. 
D. Kopriya 

18.335 Numerical Methods of Applied 
Mathematics 1(A) 

Prereq.: 18.06, 18.302 
G (1)  
3-0-9 

18.336 Numerical Methods of Applied 
Mathematics 11(A) 

Prereq 18.335 
G (2)  
3-0-9 

Introduces the theory and application of nu-
merical methods. Term I: numerical linear 
algebra, root findjng, approximation theory, 
integration, ordinary differential equations, op-
timization techniquss. Term 2: partial differen-
tial equations, initial and boundary value 
problems, spectral and finite element methods, 
computational fluid, solid, and plasma 
dynamics. 
L. TrefeMen 

18.354 Fluid Mechanics 

Prereq.: 18.04 or 18.075 or 18.302 
U (1) 
3-0-9 

18.355 Fluid Mechanics (A) 

Prereq 18.354 
(3(2) 
3-0-9 

A theoretical study of basic concepts of fluid 
dynamics: real arid ideal fluids; conservation 
equations of mass, momentum, and energy; 
equations of state: vorticity and circulation 
theorems; boundary layer theory; instability; 
waves, modes; compressible flows and 
shocks. 18.354 and 18.355 form a one-year 
sequence in fluid mechanics. 18.355 is a se-
lection of topics from other fluids courses not 
offered this year. 
13.3h4: D. J. Bonney 
18.355: W. V. R. Malkus 

18.356 Rotating Fluids (A) 

Prereq.: 18.305, 18.354 
G (2) 
3-0-9 

General theory of rotating fluids; transient 
flows; effects of viscosity, stratification, and 
compressibility; wave motion; nonlinear inter-
actions; applications to centrifuge technology 
and the centrifugal separation of mixtures. 
Basic knowledge of fluid mechanics required. 
H. P. Greenspan 

18.357 Seminar In Fluid Dynamics (A) 

Prereq.. 18.354 
G (1) Next °Hared 1985-86 
3-0-9 

Frontiers of nonlinear stability theory. Bifurca-
tion in dynamical systems and the onset of 
chaos. Extension to fluid and magnetofluid 
systems with applications in geophysics ano 
astrophysics. Students report on current pa-
pers and/or approved projects. 
W. V. R. Malkus 

18.358 Hydrodynamic Stability and 
Turbulence (A) 

Prereq.: 18.354 
G (1) 
3-0-9 

Linear stability theory of incompressible and 
compressible flows. Nonlinear stability theory; 
modes of transition, the advent of aperiodicity 
Upper bound and statistical theories of turbu-
lence. Statistical stability and the turbulent 
transport of heat and momentum. Properties 
of convection and shear turbulence. 
W. V. R. Malkus 

18.375 Stellar Cynamlcs and Galaxies (A) 

Prereq.: 8.06, 18.076, or 18.302 
G k 2) Next offered 1985-86 
3-0-9 

Types and composition of galaxies, spiral arm 
and star formation. Dynamics of stellar sys-
tems and self-gravitating gaseous systems. 
Gravitational instability, density waves, disper-
sion relationship, resonances, self-excited spi-
ral modes. Shock waves and star formation. 
Global modes, dynamical mechanisms for 
their excitation and maintenance. Simulation of 
real galaxies. 
C. C Lin 

18.395 Group Theory with Applications to 
Physics (A) 

Prereq.: 18.302 or 18.305 or 8.321 
G (1) 
3-0-9 

Selection of topics from the theory of finite 
groups, Lie groups, ana group representations 
presented with some applications to quantum 
mechanics and particle physics. 
D. Z. Freedman  

18.396 Topics In Theoretical Physics (A) 

Prereq.: 8.323 
G (1,2) 
3-0-9 

Topics vary from year to year: may be re-
peated for credit. Term 1: Quantum Field The-
ory. Term 2: Survey of supersymmetric 
quantum field theories including both rigid 
(global supersymmetry) and local (supergrav-
ity) models. Both component approaches and 
the superspace-superfield formalism are 
treated. 
Term 1: I. Singer 
Term 2: D. Z. Freedman, S. J. Gates 

18.411 Applied Algebra 

Prereq.. 18.06 or 18.710, 18.063 or 18.703 
U (1) 
3-0-9 

Topics in algebra with application to computer 
science. Introduces algorithms and relevant al-
gebra. Possible topics in algebra: modular 
arithmetic, permutation groups, finite fields, 
polynomial rings, linear algebra, and lattices. 
Applications to primality testing, factoring poly-
nomials and integers, GCD, coding theory, 
cryptography. discrete Fourier transforms, Ru-
bic cubes, isomorphism testing. Some knowl-
edge of linear or abstract algebra useful. 
Complements 18.424 but may be taken inde-
pendenily. No computer programming. 
G. L. Miller 

18.420J Automata, Computability, and 
Complexity 

(Same subject as 6.045J) 
Prereq.: 18.310 or 18.063 
U (1,2) 
3-0-9 

See description under subject 6.045J. 
Term 1: M. Sipser 
Term 2: A. R. Meyer 

18.424 Linear and Combinatorial 
Optimization 

Prereq.: 18.06 
U (1) 
3-0-9 

Linear programming, simplex algorithm, duality 
theorems, implications; matching algorithms, 
network flows and related linear programs; 
graph problems; NP-completeness. Comple-
ments 18.411, but may be taken 
independently. 
R. Kannan 

18.425 Symbolic and Algebraic 
Computation (A) 

Prereq.: 18.06; 18.411 or 18.703 
G (2) 
3-0-9 

Studies the computational complexity of alge-
braic questions. Topics: tests for primality, fac-
toring integers and polynomials, finite fields, 
algebraic fields and solvability by radicals, per-
mutation groups and graph isomorphism, poly-
nomial root finding. 
G. L Miller 
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18.427J Theory of Computation (A) 

(Same subject as 6.840J) 
Prereq.: 6.045J or 18.420J, 18.511 
G (1)  
3-0-9 

A graduate intioduction to computability, unde-
cidability, computational complexity, mathe-
matical logic, and expressiveness of 
programs. Elementary recursion theory: &Kiel 
numberings, reducibility, degrees of undecid-
ability, Kolmogorov complexity. Elementary 
complexity theory: time and space measures 
on computation, inherently complex decidable 
predicates, efficient reducibility, complete 
problems. Undecidable theorem-proving prob-
lems: predicate calculus arid arithmetnc. In-
herently complex decidable problems: 
examples from logic and automata theory. 
M. Sipser, S. Miceli 

18.428 Computation by Automata (A) 

Prereq.: 18.420J or 16.427J 
G (2)  
3-0-9 

An advanced course in complexity theory ex-
ploring current research topics. Nondetermin-
istic, alternating, probabilistic, and parallel 
computation models. Boolean circuits. Com-
plexity classes and complete sets. The Poly-
nomial-time hierarchy. Relativization. 
Definitions of randomness. Approaches to the 
P = ?NP and related questions. Alternate 
years. 
M. Sipser 

18.436 Topics In Algorithms and 
Complexity 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

A seminar on advanced topics in algorithms 
and complexity. Current literature presented 
by students and instructors with a view to pre-
paring students for research in theory of algo-
rithms and complexity, 
F. T. Leighton 

18.437J Algorithms (Al 

(Same subject as 6.851J) 
Prereq.: 18.06, 18.063; 6.046 or 18.411 or 
18.424 
G (2) 
3-0-9 

See description under subject 6.851J. 
R. Kannan, R. L. Rivest 

18.438 Advanced Algorithms (A) 

Prereq.. 18.437J 
G (1) 
3-0-9 

Explores in greater depth topics from 18.437J 
6.851J and current research in algorithms. 
Topics differ from year to year. Students read 
and present research papers in class. May be 
repeated for credit. 
G. L. Miller 

18.439 Theory of Parallel Computation and 
VLSI (A) 
(Revised Content) 

Prereq.: 6.046 or 18.437J 
G (1) 
3-0-9 

Introduces parallel computation and very large 
scale integration. Design and analysis of sys-
tolic algorithms for sorting, Fourier transform 
and arithmetic on arrays, hypercubes and 
other fixed-connection networks. Network 
transformations, broadcast simulation, retim-
ing. Lower bounds, completeness results. 
Mathematical models of chips. Area-time and 
other tradeoffs. Placement and routing. 
Schemes for minimizing propagation delays, 
wire crossings, and layout area. Possible top-
ics: fault-tolerance, testing, 3D-V131, wafer-
scale systems and supercomputers. 
F. T. Leighton 

Applied Mathematics: 
Statistics 

18.440 Probability and Random Variables 

Prereq.: 18.002 or 18.02 or 18.021 or 18.022 
U (1,2) SD 
4-0-8 

Topics in applications. Probability spaces, ran-
dom variables, distribution functions, expected 
value. Binomial, geometric, hypergeometric, 
Poisson distributions. Uniform, exponential, 
normal, gamma and beta distributions. Mean, 
variance, moments and generating functions. 
Conditional probability, Bayes theorem, joint 
distributions, and distributions of transformed 
random variables. Tchebychev inequality, law 
of large numbers and central limit theorem 
Multivariate normal distribution, covariances 
and correlation. Applications to statistics and 
decision theory. 
Term 1: S. Ellis 
Term 2: R. M. Dudley 

18.441 Statistical inference 
(A except XVIII) 

Prereq.: 6.041 or 18 440 or 18.313 
U (2), G (2) 
4-0-8 

Introduces statistical inference. Decision the-
ory, hypothesis testing, point and interval esti-
mation. Bayesian methods, maximum-
likelihood and likelihood-ratio tests. Chi-square 
goodness of fit tests. Comparison of popula-
tions by parametric and nonparametric meth-
ods. Analysis of variance, regression, and 
correlation. Sequential analysis if time permits. 
Treatment more mathematical than that of 
18.05 and more detailed in its treatment of 
statistics, 
S. Morgenthaler 

18.443 Statistics for Applications 
(A except XVIII) 

Prereq.: 18.440 or 18.313 or 6.041 
G (1) 
4-0-8 

A broad treatment of statistics concentrating 
on specific statistical techniques used in §ci-
once and industry. Topics: hypothesis testing 
and estimation. Chi-square goodness of fit, 
regression, correlation, analysis of variance 
and experimental design. Treatment more ori-
ented toward application and less toward 
theory than 18.441. Information: R. E. Welsch, 

18.444 Probability and Statistics for 
Scientists and Engini.ers (A) 

Prereq.: 18.002 or 18.02 or 18.021 or 18.022: 
18.06 
G (1) 
Arr. 

Accelerated introduction covering material in 
18.440, 18.441 and part of 18 445J; for engi-
neers and scientists talented mathematically 
and who need to apply statistical ideas but 
lack time for two or three semesters of course 
work. Case study point of view. Topics: proba-
bility, distribution expectation, central limit 
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theorem, law of large numbers, estimation, hy-
pothesis testing, confidence intervals, maxi-
mum likelihood, information, Neyman-Pearson 
theory, regression, design of experiments, de-
cision theory, and Markov processes. 
H. Chemoff 

18.453 Quality Control and Reliability (A) 	18.457J Statistics for Model Building (A) 
(New) 

Prereq.: 18.440; 18.441 or 18.443 or 15.075 
G (1) 
3-2-7 

(Same subject as 15.076J) 
Prereq.: 18.06, 18.443 or 15.075 
G (2) 
3-0-9 

18.445J introduction to Stochastic 
Processes (A) 

(Same subject as 15.013J) 
Prereq.: 18.313 or 18.440 or 6.041 
G (1,2) 
4-0-8 

Introduces the theory and application of sto-
chastic processes. Empirical phenomena for 
which stochastic processes provide models. 
Random walk, gambler's ruin, recurrent 
events, discrete-time Markov chains, Branch-
ing processes, Poisson processes, renewal 
theory. Continuous-time Markov chains, birth 
and death processes, queueing theory, and 
Brownian motion. 
Term 1: W. A. Nazaret 
Term 2: S. Ellis 

18.448 Applied Time Series Analysis (A) 

Prereq.: 18.441 or 18.443 or 15.075 
(1) 

4-0-8 

Statistical techniques commonly used to ana-
lyze time series data. Topics: estimation of 
trends and seasonal adjustment, stationary 
series - autocorrelation and spectrum. Esti-
mation and interpretation of spectra. ARIMA 
models and fitting them to data. Analysis of bi-
variate series - cross correlation and cross 
spectrum. Emphasizes learning techniques by 
using them on actual data. 
S. Ellis 

18.448 The An6lysis of Categorical Data (A) 

Prereq.. 18.441 or 18.443 or 15.075 
G (1) 
4-0-8 

Theory and application of log-linear models to 
multi-way contingency tables and other data 
sets where the dependent variable is categori-
cal. Topics: the Poisson distribution, one-way, 
two-way, and multi-way frequency tables, logit 
roaression, and maximum likelihood estimation 

computations. Class uses and compares 
various computer programs for the estimation 
of log-linear models. Most of the technical the-
oretical material is reserved until the final few 
weeks of the semester, and students outside 
of Course XVIII may arrange to substitute a 
data analysis project for it. 
W. H. DuMouchel 

Introduces statistical concepts in quality con-
trol and reliability analysis. Topics: statistical 
design of Shewhart and CUSUM control 
charts; acceptance sampling, probabilistic rep-
resentations and analyses of lifetime data: 
measurement and prediction of reliability 
characteristics. Interactive statistical graphics 
system used to demonstrate the methodology 
developed in the subject, as well as to provide 
a student laboratory environment. Information: 
H. Chernotf. 

18.454 Sampling, Simulation, and Monte 
Carlo (A) 
(New) 

Prereq.: 18.440 or 18.313 or 6.041 
G (2) 
4-0-8 

Introduction to principles and techniques of 
sampling for the purpose of a survey. Includ-
ing: simple random sampling, stratified sam-
pling, systematic sampling, and cluster 
sampling. Discussion of statistical background 
of Monte Carlo methods and simulation - 
prominent parts of experimental mathematics 
with wide applicability. Including: variance re-
duction, conditional Monte Carlo, control var-
iates, antithetic variates, regression methods, 
Monte Carlo optimization, application to statis-
tical inference problems. 
S. Morgenthaler 

18.455 Analysis of Variance and Design of 
Experiments (A) 

Prereq.: 18.06, 18.441 or 18.443 or 15.075 
G (1)  
4-0-8 

Detailed presentation and use of the classical 
models of analyses of variance (ANOVA): 
one-way classification, two-way classifications, 
block designs, nested designs, latin squares, 
etc. Model II type of designs. Tests of hypoth-
esis, simultaneous confidence intervals. 
Presentation of regression, and analysis of 
covariance (ANOCOVA). Properties of the 
multivariate normal and related distributions, 
linear models, general linear hypothesis. Geo-
metric interpretation. Finally: effect of depar-
ture from assumptions and nonparametric 
analogs of ANOVA. 
S. Morgenthaler 

18.456 Multivariate Methods In 
Statistics (A) 

Prereq.: 18.06; 18.441 or 18.443 or 15.075 
G (2)  
4-0-8 

Theory and application of commonly used 
techniques involving multivariate data. Atten-
tion devoted to specific applications, and to 
computational facilities for applying the meth-
ods. Selects topics from the following: multi-
variate regression, discriminant analysis, and 
pattern classification. Cluster analysis, factor 
analysis, and principal components. Multidi-
mensional scale analysis. Contingency tables. 
H. Chemoff 

See description under subject 15.076J. 
R. E. Welsch 

18.458 Robust Statistics and 
Nonparametric Methods (A) 

Prereq.: 18.440; 18.441 or 18.443 or 15.075 
G (1) Next offered 1985-86 
3-0-9 

Overview of robust statistical theory, including: 
asymptotic minimax, infinitesimal (bounded-
influence) aspects, robust covariances end ro-
bust regression. Nonparametric methods 
which give useful and valid results under a 
very wide class of underlying distributions - 
particularly useful for social scientists and biol-
ogists. Topics: Wilcoxon test, sign test, 
Wilcoxon-Mann-Whitney test, U-statistics theo-
rems, optimal linear rank tests, Kruskal-Wallis 
test, rerandomization tests. 
S. Morgenthaler 

18.459 Statistical Laboratory (A) 

Prereq.: Permission of Instructor 
G (2) 
2-0-4 

Lectures consist of presentations of applied 
problems with or without solutions. Students 
give a presentation based on the literature or 
the solution of a minor problem. The solution 
of a major problem serves as the basis for a 
master's thesis. 
W. H. VuMouchel 

18.465 Topics In Statistics (A) 

Prereq.. Permission of Instructor 
G (1)  
3-0-9 

Introduces some special theoretical topics in 
mathematical statistics at an intermediate 
level. Assumes familiarity with the elements of 
probability theory and the fundamental con-
cepts and basic techniques of statistical infer-
ence. Topics chosen in accordance with the 
interests of the instructor and the students. 
W. A. Nazaret 

18.466 Mathematical Statistics (A) 

Prereq.: 18.441 or 18.443 
0(1) 
3-0-9 

Decision theory, estimation, confidence inter-
vals, hypothesis testing. Introduces large sam-
ple theory. Asymptotic efficiency of alternative 
statistical procedures. Linear statistical infer-
ence. Permission of instructor required. 
H. Chemoff 

18.467 Mathematical Statistics (A) 

Prereq.: 18.466, 18.102 or 18.125 
G (2) Next offered 1985-86 
3-0-9 

Continues 18.466, using elementary measure 
theory. Sequential analyses. Permission of in-
structor required. Information: H. Ch. rnoff. 
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18.488 Advanced Time Series Analysis (A) 
	

Logic 
Prereq.: 18.441 or 18.443 

(2) Next offered 1985-88 
4-0-8 

Stationary vector processes. Correlation. 
Spectra. Vector autoregressive-moving aver- 
age models — parameterlsation and estima- 

	18.504 Seminar in Logic 

tion. The Kalman filter. Depending on 
	

Prereq.; 
participants Interests, topics chosen from: ro- 	U U (1) 
bust filtering and parameter estimation; 

	
3-0-9 

Incomplete data problems; model order deter- 	
Seminars for mathematics majors in several mination; nonlinear models. Permission of In- 	
topics, each under the direction of a faculty structor required. Information: H. Chernott. 	
member whose special interest is in the field 
of the seminar. Students report on and dis- 18.475 Current Topics In Statistics (A) 	
cuss topics taken from current journals or from 

Prereq.. Permission of Instructor 
	

texts not regularly used In other mathematics 
0(2) 
	

subjects 
3-0-8 
	

S. D. Friedman 

ical statistics at an Intermediate level. As- 
Introduces current topics In applied mathemat- 	18,611 Introduction to Mathematical Logic 

sumes students are familiar with the elements 
	

Prereq.: — 
of probability theory and the fundamental con- 	U (2) Next offered 1985-88 
cepts and basic techniques of statistical infer- 	3-0-9 
ence. Typically covers several topics 	

Propositional and predicate logic. Elementary connected by a common theme. Information. 	
model theory, completeness, compactness, H. Chernott. 	
and Lowenheim-Skolem theorems; elementary 
recursion theory, enumeration and recursion 
theorems. GOdel incompleteness theorems 
Special additional topics as time permits. 
While this subject has no formal prerequisite, 
any Course XVIII subject with first decimal 
digit one or higher Is adequate preparation. 
S. D Friedman 

18.515 Mathematical Logic (A) 

Prereq . 18.511 
O (1) 
3-0-9 

18.518 Mathematical Logic (A) 

Prereq.: 18.515 
G (2) 
3-0-9 

First-order logic Completeness, compactness, 
Lowenheim-Skolem theorems. Type-omitting, 
categoricity. Incompleteness of arithmetic. Re-
cursively enumerable sets and Turing de-
grees. Friedberg-Muchnik theorem. Zermelo-
Fraenkel set theory. Ordinals and cardinals. 
Reflection principles, absoluteness. Consis-
tency of axiom of choice and Generalized 
Continuum Hypothesis. Permission of instruc-
tor required for those not havini, 18511. 
C. G. Bailey 

18.675 Theory of Models (A) 

Prereq 18.516 
G (1) Next offered 1985-88 
3 0-9 

Topics in model theory chosen from: model-
theoretic algebra, Morley rank, infinitary model 
theory, generalized quantifiers, ultraproducts. 
Permission of Instructor required for those not 
having 18.516. 
S. D. Friedman 

18.685 Set Theory (A) 

Prereq.: 18,516 
G (2) Next offered 1985-88 
3-0-9 

Forcing. Other topics In set theory chosen 
from: large cardinals, combinatorial set theory, 
iterated forcing, descriptive set theory, fine 
structure of L. Permission of instructor re-
quired for those not having 18.516. 
S. D. Friedman 

18.595 Seminar on Current Topics In 
Logic (A) 

Prereq 18.565, 18.575, 18.585 
G (1,2) 
3-0-9 

Analysis of results of current Interest in logic. 
Students present recent developments in the 
field for general discussion. Uses formal and 
Informal sources. Topics vary from year to 
year; may be repeated for credit. 
Term 1: G. E. Sacks 
Term 2: S. D. Friedman 

18.599 Philosophy of MathemazIcs and of 
Natural Science 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-88 
3-0-9 

Universal algebra. General properties shared 
by algebraic systems. Categories 	algebras, 
free algebras, independence, eleinolay 
equivalence, equational completeness, ole-
ments of model theory, properties presorved 
under algebraic operations. Topics vars, from 
year to year; may be repeated for creci,t 
G.-C. Rota 

18.585 Recursion Theory (A) 

Prereq.: 18.516 
G (2) 
3-0-9 

Topics in recursion theory chosen from: prior-
ity arguments, hyperarithmetic theory, ordinal 
recursion, E-recursion, theory of projective 
sets. Permission of instructor required for 
those not having 18.516. 
G. E. Sacks 
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Algebra and Number 
Theory 

18.701 Algebra I 

Prereq.: 18.002 or 18.02 or 18.021 or 18.022 
U (1)  
3-0-9 

18.702 Algebra II 

Prereq.: 18.701 
U (2)  
3-0-9 

More extensive and theoretical than the 
18.710-18.703 sequence. Experience with lin-
ear equations and matrices. First term: group 
theory, geometry, and linear algebra. Second 
term: rings and fields: ideals, polynomial rings, 
factorization, modules, Jordan form for mat-
rices, extension fields, Galas theory. 
M. Artin 

18.703 Modern Algebra 

Prereq.: 18.002 or 18.02 or 18.021 or 18.022 
U (1,2) SD 
3-0-9 

A one-term treatment, covering the traditional 
algebra topics which have found greatest 
application in science and engineering as well 
as in other mathematical disciplines: group 
theory, emphasizing finite groups; ring theory, 
including ideals, unique factorization in 
polynomial and Euclidean rings; field theory, 
including properties and applications of finite 
fields. 18.710 and 18.703 together cover most 
of basic algebra. 18.06 or 18.710 should 
precede 18.703 if both subjects are to be 
taken. 
Term 1: R. D. Schafer 
Term 2: G. W. Whitehead 

18.704 Seminar In Algebra and Number 
Theory 

Prereq.: 18.702 or 18.703 
U (2) 
3-0-9 

Seminars for mathematics majors in several 
topics, each under the direction of a faculty 
member whose special interest is in the field 
of the seminar. Students report on and dis-
cuss topics taken from current journals or from 
texts not regularly used in other mathematics 
subjects. 
S. Kleiman 

18.705 Commutative Algebra (A) 

Prereq.: 18.701-18.702 or 18.710-18.703 
G (1)  
3-0-9 

18.706 Noncommutative Algebra (A) 

Prereq.: 18.705 
G (2)  
3-0-9 

First term: basic topics in commutative alge-
bra, with a brief introduction to categorical 
ideas and homological algebra. Modules, de-
rived functors, localization, noethenan rings, 
finiteness properties, theory of depth and di- 

mansion. Second term: topics in noncommuta-
live algebra, selected from such areas as 
Wedderburn theorems, group representations, 
Lie algebras, algebraic groups. 
18.705: S. Kleiman 
18.706: G. Lusztig 

18.710 Abstract Linear Algebra 

Prereq.: 18.002, 18.02 or 18.021 or 18.022 
U (1) SD 
3-0-9 

An algebraic treatment of linear algebra in-
cluding vector spaces, systems of linear equa-
tions, bases, linear independence, matrices, 
determinants, eigenvalues, inner products, 
quadratic forms, and canonical forms of ma-
trices. Compared with 18.06, more emphasis 
on theory and proofs, less on matrix calcula-
tions and applications. 
D. G. Quillen 

18.711 Game Theory 

Prereq.: - 
U (1) Next offered 1985-86 
3-0-9 

Two-person combinatorial games. Finding win-
ning moves in such games as Nim, Hacken-
bush, and Dots-and-Boxes. Analysis of 
positions. Algorithmic and algebraic strategies 
for reduction of positions. Study of impartial 
games. Matrix games not treated. No formal 
prerequisite, but students should be familiar 
with mathematical reasoning. Information: 
N. C. Ankeny. 

18.715 Topics in Homological Algebra (A) 
(Revised Content) 

Prereq.: 18.705 
G (1)  
3-0-9 

18.716 Topics in Homological Algebra (A) 
(Revised Content) 

Prereq.: 18.715 
G (2)  
3-0-9 

Content vanes from year to year; may be re-
peated for credit. Topics selected from such 
areas as, cohomology of groups and Lie alge-
bras, K-theory, characteristic classes, higher 
algebraic K-theory, cyclic cohomology. 
D. G. Quillen 

18.725 Algebraic Geometry (A) 

Prereq.: 18.705 
G (1) 
3-0-9 

Introduces contemporary algebraic geometry. 
Centered around the basic techniques of the 
subject, including sheaf cohomology and the 
Riemann-Roch theorem for curves. 
M. Artin 

18.727 Topics in Algebraic Geometry (A) 

Prereq.: 18.725 
G (2) 
3-0-9 

Topics vary from year to year; may be re-
peated for credit. Topics in the past few years 
have included generalized firemann-Roch 
theorem, etale cohomology, algebraic spaces, 
Riemann hypothesis for curves over finite 
fields, deformation theory, topics in the theory 
of algebraic surfaces, the Picard scheme. 
Topic 1984-85: Continuation of 18.725. 
M. Artin 

18.735 Topics in Algebra (A) 

Prereq.: 18.702 or 18.703 
G (1) Next offered 1985-86 
3-0-9 

Content varies from year to year; may be re-
peated for credit. Topics in the past few years 
have included algebraic groups, noncommuta-
tive rings and algebras, Lie algebras, non-
associative algebras, local rings, algebraic K-
theory, and quadratic forms. Information: N. C. 
Ankeny. 

18.737 Linear Algebraic Groups (A) 

Prereq.: 18.705 
G (2) Next offered 1985-86 
3-0-9 

Introduces the classification of affine groups 
over an algebraically closed field via their rep-
resentations as groups of invertible matrices. 
G. Lusztig 

18.739 Theory of Invariants (A) 

Prereq : 18.705 
G (2) 
3-0-9 

Hilbert's finiteness theorem for reductive 
groups. Properties of the orbits and the orbit 
space. Classical invariants theory. Hilbert-
Mumford-Richardson theorem. Rosenlicht's 
theorem on the existence of invariants. Mat-
sushima criterion. Richardson's theorem on 
the principal stabilizer. Chevalley-Luna-Rich-
ardson theorem. Linear actions with a non-triv-
ial stabilizer. Nice representations. Methods of 
the orbit classification. Applications to classical 
problems of linear algebra. Other topics. 
V. Kad 

18.745 Introduction to Lie Algebras (A) 

Prereq.: 18.755 
G (2) 
3-0-9 

Emphasizes theory of Lie algebras, and alge-
braic aspects of Lie theory. Structure of finite-
dimensional Lie algebras; Engel and Lie theo-
rems, Cartan subalgebras, Cartan criteria. 
Structure and classification of semi-simple Lie 
algebras. Weyl and Levi theorems. Campbell-
Hausdorff formula and connection between Lie 
groups and Lie algebras. Finite-dimensional 
representations of semi-simple Lie algebras, 
Weyl character formula. Verma modules. 
B. Kostant 
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18.747 Infintte-dImenslonal Lie Algebras (A) 

(18.749) 
Prereq.: 18.745 
G (2) Next offered 1985-86 
3-0-9 

Infinite-dimensional Lie algebras, associated 
with an arbitrary Cartan matrix. Structure of 
the highest weight representations Character 
formula. Applications to the classification of 
symmetric spaces. Applications to c,ombinato-
nos and classical problems of linear algebra. 
Connection with classical theta functions and 
modular forms. Basic representations and their 
relation to the quantum field theory. Other 
topics. 
V. Kee 

18.748 Introduction to Infinite-dimensional 
Groups (A) 
(New) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Construction of groups associated to infinite-
dimensional Lie algebras. Tits systems for 
groups associated to Kat-Moody algebras. 
Geometry of infinite-dimensional flag varieties. 
Infinite-dimensional analogs of compact Lie 
groups. Special functions of infinite-dimen-
sional groups. Applications to the Korteweg-
deVries equation and its relatives. 
V. Kae 

18.755 Introduction to Lie Groups (A) 

Prereq.: 18.100, 18.710 
G (1)  
3-0-9 

A broad general introduction to Lie groups, 
suitable for physicists as well as mathemati-
cians. Study of basic elementary examples: 
the classical matrix groups, the Galllei, 
Lorentz, and Poincare groups. Spinors, special 
functions, invariants, classical dynamics. Intro-
duction to manifolds, general Lie groups, ho-
mogeneous spaces, and Lie algebras. 
Automorphism and adjoint groups. 
B. Kostant 

18.756 Analysis on Lie Groups (A) 

Prereq.: 18.755 
G (2)  
3-0-9 

Semi-simple Lie groups and symmetric 
spaces. Topics in function theory on sym-
metric spaces, such as Fourier analysis and 
Radon transform, invariant differential opera-
tors and potential theory. Emphasizes connec-
tions with classical analysis and representation 
theory. 
M. F. Vergne 

18.757 Representations of Lie Groups (A) 

Prereq.: 18.755 
G (1) Next offered 1985-86 
3-0-9 

Lie groups, Lie algebras, and their representa-
tions. Induced representations. Representa-
tions of compact groups, nilpotent groups, and 
semi-simple groups. Analysis on semisimple 
Lie groups and symmetric spaces. Invariant 
differential operators and their role in repre-
sentation theory. 
B. Kostant 

18.758 Representations of Lie Groups (A) 

Prereq.: 18.757 
G (2)  
3-0-9 

Representations of semisimple Lie groups: 
theory of Harish-Chandra modules, Langlands' 
classitcation, Kazhdan-Lusztig conjectures. 
Decomposition of principal series representa-
tions, unitarity problem. 
D. A. Vogan 

18.769 Topics In Lle Theory (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Topics in Lie theory, varying from year to year. 
May be repeated for credit. Representations of 
Hooke algebras. Requires familiarity with Lie 
groups and Lie algebras. 
G. Lusztig 

18.775 Algebraic Number Theory (A, 

Prereq.: 18.705 
G (2) 
3-0-9 

18.776 Algebraic Number Theory (A) 

Prereq.: 18.775 
G (1) Next offered 1985-86 
3-0-9 

Reviews basic algebraic number theory. Clas-
sical formulation of class field theory, including 
existence and uniqueness of class fields, the 
conductor-discriminant formula, Artin's rec-
iprocity law. Artin L-series. Adelic formulation. 
The "simple algebra" approach. Applications 
to the study of arithmetic of cubic fields and (if 
time permits) to the theory of complex 
multiplication. 
N. C. Ankeny 

18.781 Theory of Numbers 

Prereq.: 18.701 or 18.703 
U (1) 
3-0-9 

Studies primes, congruences, and arithmetic 
functions and proofs of their asymptotic formu-
lae. Approximations of the real numbers by 
rationals, Kronecker's theorem, and the intro-
duction of geometry of numbers. Quadratic 
forms and quadratic number fields. 
J. H. Silverman 

18.785 Analytic Number Theory (A) 

Prereq.: 18.115 
G (2) Next offereJ 1985-86 
3-0-9 

Analytic algebraic number theory. Functional 
equations of zeta and L-functions. Zero-free 
regions and prime number theorems. Zeroes 
on the critical line (Levinson's method). Class 
numbers of quadratic fields. Sieve methods 
leading to Bornhieri's mean value theorem for 
primes in arithmetic progressions. We prove 
several deep theorems as above illustrating 
the use of hard analytic estimates. 
N. C. Ankeny 

18.786 Topics in Number Theory (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Topics vary from year to year; may be re-
peated for credit. Topics in the past few years 
include: Diophantine analysis and transcen-
dence; quadratic number fields and complex 
multiplication; automophoric forms; diophan-
tine geometry. Topic 1984-85: Analytic alge-
braic number theory. 
H. M. Stark 
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Topology and Geometry 

18.901 Introduction to Topology I 
(A except XVIII) 

Prereq.: 18.100 
0 (1, 2) 
3-0-9 

18.902 Introduction to Topology II 
(A except XVIII) 

Prereq.: 18.901, 18.701 or 18.703 
13 (2) Next offered 1985-86 
3-0-9 

In•roduces topology, covering topics funda-
mental to modern analysis and geometry. In-
tended for those going on to graduate work. 
18.901: topological spaces, connectedness, 
compactness, continuous functions, separation 
axioms, function spaces. Metrization theo-
rems, the Tychonoff theorem. Topological 
groups. 18.902: Introduction to algebraic topol-
ogy. Fundamental group, covering spaces, 
Van Kampen theorem, classification of cover-
ing spaces. Applications to knot theory, classi-
fication of compact surfaces, separation 
theorems In the plane. 
18.901: Term 1: F. P. Peterson 

Term 2: G. W. Whitehead 

18.904 Seminar In Topology 

Prereq.: 18.901 
U (2) 
3-0-9 

Seminars for mathematics majors in several 
topics, each under the direction of a faculty 
member whose special interest is in the field 
of the seminar. Students report on and dis-
cuss topics taken from current journals or from 
texts not regularly used In other mathematics 
subjects. Certain topics may require an addi-
tional prerequisite. 
F. P. Peterson 

18.905 Algebraic Topology (A) 

Prereq.: 18.702 or 18.705; 18.901 
(3 (1) 
3-0-9 

18.906 Algebraic Topology (A) 

Prereq.: 18.905 
G (2) 
3-0-9 

Funabnental group, covering spaces, simpli-
cial homology, simplicial approximation mani-
folds. Homology and cohomology of 
topological spaces, universal coefficient theo-
rem, plus additional topics to be chosen by the 
Instructor. 
J. R. Munkres 

18.915 Graduate Topology Seminar (A) 

Prereq.: 18.906 
(1) 

3-0-21 

Study and discussion of important original pa-
pers in the various parts of algebraic and dif-
ferential topology. Open to all students who 
have had 18.906 or the equivalent, not only 
prospective topologists. 
D. M. Kan 

18.917 Advanced Topology (A) 

Prereq.: 18.906 
G (2) 
3-0-9 

Content varying from term to term so that 
graduate students taking the subject in suc-
cessive terms may have an introduction to 
several important phases of topology such as 
homotopy theory, cohomology theory, fibre 
spaces, K-theory, combinatorial topology, and/ 
or differential topology. Homotopy theory, co-
bordism theory. 
D. J. Anick 

18.950 Elementary Differential Geometry 

Prereq.: 18.100 
U (2) 
3-0-9 

Detailed study of curves and surfaces in R3  
with emphasis on specific examples. Frenet 
formulas, fundamental forms, curvature, 
Gauss's theorem, parallelism, Gauss-Bonnet 
theorem, minimal surfaces. 
W. Ambrose 

18.961 Elementary Differential Topology 

Prereq.: 18.101, 18.901 
U (2) 
3-0-9 

Differentiable manifolds in Fl^; differentiable 
mappings; transversality; Sard's theorem; in-
tersection theory; the Euler characteristic of a 
manifold and the Lefschetz fixed point theo-
rem; integration on manifolds, Stokes' theo-
rem, DeRham cohomology. 
V. W. Guillemin 

18.965 Geometry of Manifolds (A) 

Prereq. 18.101 
G (1)  
3-0-9 

18.966 Geometry of Manifolds (A) 

Prereq.: 18.965 
G (2)  
3-0-9 

Differentiable manifolds, vector fields and 
forms, introduction to Lie groups, the DeRham 
theorem, Riemannian manifolds. 18.966 con-
tinues 18.965. Focuses on sympiectic geome-
try and classical dynamical systems. 
18.965: S. Helgason 
18.966: R. B. Melrose 

18.969 Topics in Geometry (A) 

Prereq.. 18.965 
(1) 

3-0-9 

Content varies from year to year; may be re-
peated for credit. Topics have included geom-
etry of hyperbolic space; discontinuous groups 
of lsometries of hyperbolic space; limit sets of 
Klelnian groups: uniformization; convexity; 
structure of discrete subgroups; rigidity; defor-
mation theory (Teichm011er space, geometric 
convergence, hyperbolic Dehn surgery); er-
godic properties of geodesic flow; existence of 
hyperbolic structures on 3-manifolds. Permis-
sion of instructor required for students not 
having 18.985 
W. Ambrose 

18.975 Elliptic Operators (A) 

Prereq.: 18.965 
G (1)  
3-0-9 

18.976 Elliptic Operators (A) 

Prereq.: 18.975 
G (2)  
3-0-9 

Elliptic paeudodIfferentlal operators and Four-
ier integral operators associated with them. 
Spectral theorems relating asymptotic proper-
ties of the spectrum to geometric properties of 
the blcharrnieristics. The Selberg trace for-
mula and various generalizations of it. 18.976 
continues 18.975. Spectral properties of differ-
ential and pseuciodifferential operators on 
open manifolds, scattering theory, non-self-
adjoint operators. 
V. W. Guillemin 

18.994 Seminar In Geometry 

Prereq.: -- 
U (2) 
3-0-9 

Seminars in several topics, for math majors. 
Each under direction of a faculty member 
whose interest is in the field of the seminar. 
Students report on and discuss topics from 
current journals or texts not regularly used in 
other math subjects. May be repeated for 
credit. 
F. Morgan 

18.999 Mathematical Reading 

Prereq - 
G (1,2, S) 
Arr. 

Reading of advanced mathematical treatises 
under supervision of a member of the Depart-
ment. For graduate students desiring ad-
vanced work not provided in regular subjects. 
N. C. Ankeny 
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20 	 Nutrition and Food 
Science 

Undergraduate Subjects 

 

General Graduate 
Subjects 

Undergraduate Laboratory 
Subject 

20.002 Laboratory In Applied Biology 

Prereq.: — 
U (1) LAB 
2-8-4 

Techniques in basic analytical biochemistry 
and separation science. Enzyme assays, disc 
gel electrophoresis, affinity chromatography, 
use of radioisotopes, experimental surgery, 
and other techniques. Recommended for stu-
dents anticipating careers in applied areas of 
biology such as biochemical engineering, 
toxicology, pharmacology, nutrition, cancer 
research, genetic engineering, medicine. 
R. S. Langer, Jr., A. M. Klibanoy, 
J. M. Essigmann, M. A. Marietta, 
M. R. Rosner, W. G. Thilly 

Undergraduate Research 

20.ThU Undergraduate Thesis 

Prereq.: --
U (1,2, S) 
Arr. 

Program of undergraduate research leading to 
the writing of S.B. thesis; to be arranged by 
the student and an appropriate faculty 
member. 
M. A. Marietta 

20.UR Undergraduate Research 
Opportunities 

Prereq.. — 
U (1, 2) 
Arr, 

Opportunities available in a wide variety of re-
search programs in mammalian biochemistry 
and metabolism, clinical and public health nu-
trition, international nutrition, neuroendocrine 
regulation and endocrinology, toxicology, food 
science and technology, and biochemical en-
gineering. Problems emphasize direct and 
active involvement of undergraduates in labo-
ratory research which may be extended over 
multiple terms. 
M. A. Marietta 

20.011 Special Projects in Undergraduate 
Research 

Prereq.: — 
U (1)  
Arr. 

20.012 Special Projects in Undergraduate 
Research 

P•ereq.: — 
U (2)  
Arr. 

Directed research in the fields of mammalian 
biochemistry and metabolism, clinical and 
public health nutrition, international nutrition, 
neuroendocrine regulation and endocrinology, 
toxicology, food science and technology, and 
biochemical engineering. 
M. A. Marietta 

General Undergraduate Subjects 

20.022J Human Physiology 

(Same subject as 7.54J) 
Prereq.: 7.05 
U (1)  
3-0-9 

See description under subject 7.54J. 
M. F. Holick, M. Krieger, R. D. Rosenberg 

20.024 Pharmacology and Toxicology 

Prereq.: 5.42, 7.05 
U (2)  
3-0-9 

Basic biochemical approach to concepts in 
modem pharmacology and toxicology with em-
phasis on events occurring at the molecular 
level. Representative topics: molecular mecha-
nisms of selectivity and drug action, rational 
drug design, drug delivery systems, molecular 
mechanisms of toxicity, and chemical 
carcinogenesis. 
M. A. Marietta 

20.111 Analytical Practices In 
Biochemistry (A) 

Prereq.: 5.42 
G (1) 
3-8-5 

A series of techniques basic to analytical bio-
chemistry. Basic spectro-photometric analyses 
and separations, including high-pressure liquid 
chromatography and affinity chromatography, 
taught In first portion of subject. Modular labo-
ratories present specialized techniques, mass 
spectrometry analysis, tissue culture microbiol-
ogy, and others. Emphasizes quantitative 
interpretation. 
R. S. Langer, Jr., J. M. Essigmann, Staff 
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Graduate Subjects 
by Area 

Nutritional Biochemistry and 
Metabolism 

20.112 Control of Cellular Metabolism (A) 

Prereq 7.05 
G (2) 
4-1-7 

Designed to explore in depth the regulation of 
cell function by hormones. After an introduc-
tion on the control of cellular metabolism, the 
focus is on the action of representative hor-
mones from each of three major classes: pep-
tide, catecholamine, and steroid hormones. 
Hormone synthesis, release, mechanisms of 
actions, and metabolic effects are among the 
topics considered. 
M. R. Rosner, M. F. Holick, R. A. North, Staff 

20.211 Regulation of Mammalian Protein 
Metabolism (A) 
(Revised Unit) 

(20.215) 
Prereq.: 7.05, 20.022J, 20.112 
G (2) 
4-0-8 

Metabolic regulation of protein and nucleic 
acid metabolism with an emphasis on quanti-
tative interpretation of data. Metabolism of 
amino acids: transport, individual pathways of 
amino acid metabolism. Protein and amino 
acid metabolism in individual tissues. Hor-
mones and other regulators of protein metabo-
lism. Nucleic acids and nucleotide metabolism. 
Ammonia metabolism: urea and purine nu-
cleotide cycle. 
H. N. Munro 

20.212 Basic and Human Nutrition (A) 

Prereq.: 20.022, 7.05 
G (1) 
4-0-8 

Function and metabolism of essential nutrients 
and factors that affect nutrient metabolism in 
the mammalian organism. Integrates knowl-
edge of their biochemistry and physiology, 
based on studies in experimental animals, with 
a detailed discussion of human nutrition and 
metabolism including public health considera-
tions. Emphasizes modern developments in 
nutritional research. 
V. R. Young 

20.213 Endocrinology (A) 

Prereq.: 7.05, 20.112 
(2) Not to be offered 1985-86 

4-0-8 

Basic principles of endocrine function. Survey 
of endocrine organs and their secretions. Ste-
roid and peptide hormone receptor physiology. 
Factors regulating endocrine function. Impact 
of hormones on metabolism of cells and or-
gans. Endocrine balance in relation to nutri-
tional state. Effect of hormones on metabolism 
of individual nutrients. Age-related changes in 
endocrine function. Alternate years. 
M. J. Baum, M. F. Holick 

20.214 Advanced Nutritional Biochemistry: 
MIcronutrlents (A) 

Prereq.: 20.212 
G (1) 
4-0-8 

Discusses and evaluates advances in re-
search concerning the function and metabo-
lism of essential nutrients. Emphasizes 
vitamins, trace elements, essential amino 
acids, fatty acids, lipids; e.g., conner 	tis- 
sue, collagen and vitamin C; calcium, homeo-
stasis, bone metabolism and vitamin D. 
glycoproteins, membrane structure and vitamin 
A: lysine and carnitine; iron, zinc, copper, 
manganese, chromium, selenium and newer 
trace elements. 
G. Wolf, Staff 

20.311 Advanced Human and Clinical 
Nutrition (A) 

Prereq.. 20.212 
G (2) 
4-0-8 

Application of nutrition knowledge in the ther-
apy and support of humans and in various 
physiological and pathological states. Nutri-
tional requirements and status of humans. Nu-
trition of normal and low birth-weight infants; 
nutrition and immunity, the cancer and trau-
matized patient; patients with specific organ 
disease (liver, brain, kidney, endocrine sys-
tem, gastrointestinal tract) and with genetic 
and other metabolic diseases, obesity, degen-
erative diseases, and the elderly. 
V. R. Young, N. S. Scrimshaw, Staff 

20.312 Clinical Nutrition In Practice (A) 

Prereq.: 20.311 
G (1, 2) 
0-8-4 

Coordinated practical experience on the appli-
cation of nutrition in the management and care 
of hospitalized patients. Conducted in collabo-
ration with units at hospitals within the Boston 
area. 
N. S. Scrimshaw, Staff 

20.410J Nutrition and National 
Development 

(Same subject as 17.562J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Deals with the nature of world food and nutri-
tion problems and their relationship to the so-
cial and economic progress of developing 
countries. Considers the specific elements of 
nutrition planning methodology and the variety 
of concerns in effective nutrition programming 
at the micro policy level Open to advanced 
undergraduates with permission of instructor. 
N. S. Scrimshaw, Staff 

20.413 Social Sector Microeconomics and 
Planning (A) 

Prereq.: Permission of Instructor 
G (1)  
2-0-7 

Reviews microeconomic theory emphasizing 
issues of food, agricultural, and health eco-
nomics. Introduces programming, planning 
models, and macroeconomics of developing 
countries. In final exercise, students criticize a 
development plan for a hypothetical country 
and formulate (in detail) a better one. 
L. J. Taylor 

20.414J The Political Economy of Food 

(Same subject as STS 540J) 
Prereq.: Permission of Instructor 
G (2)  
3-0-6 

The world food economy, and the role of the 
US as the dominant cereal-exporting country. 
Changes in diet patterns, technical change, 
and income distribution in developing coun-
tries; how they are affected by food policy. 
Changes in advanced country consumption 
and production patterns. Requires indepen-
dent research paper. Readings include works 
of economic and social history, government 
documents, anthropological and political 
studies, trade statistics, surveys of food 
consumption. 
E. G. Rothschild, L. J. Taylor 

Neuroendocrine Regulation and 
Endocrinology 

20.511J The Human Nervous System: 
The Neurosciences 1(A) 

(Same subject as 9.014J. HST 130J) 
Prereq.: Permission of Instructor 
0(1) 
6-3-6 

See description under subject HST 1301 
W. J. H. Nauta, E. Bizzi, V. Chan.Palay. 
N. Geschwind. A. M. Graybiel, M. A. Moskow-
itz, R. A. North, S. Paley, A. Rossier. T. Sevin, 
P. H. Schiller, H. R. Tyler, R. S. Williams, 
R. J. Wurtman 
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20.512J The Neuroscience* 11(A) 

(Same subject as 9.015J) 
Prereq.: Permission of Instructor 
G (2) 
6-0-9 

Second semester subject of a two-semester 
sequence exposing graduate students to the 
broad range of contemporary topics in the 
neurosciences. Topics: 1) neurotransmission; 
2) neurochemistry and neuropharmacology; 
3) neuropsychology (somatosensory percep-
tion; memory; language; spatial capacities); 
4) neuroendocrinology; and 5) development 
and plasticity of the nervous system. 
R. J. Wurtman, R. A. North, M. J. Baum, 
S. Corkin, G. E. Schneider 

20.516 Advanced Topics In Behavioral 
Biology (A) 

Prereq.: 20.511J, 20.512J 
G (1) Next offered 1985-86 
2-0-4 

Seminar on recent advances in psychophar-
macology and behavioral endocrinology; pri-
marily student presentations. Alternate years. 
M. J. Baum 

20.517 Advanced Topics In 
Neurotransmitter Biochemistry (A) 

Prereq.: 20.512J 
G (2) Next offered 1985-86 
2-0-4 

Seminar on recent advances in neurotransmit-
ter biochemistry; presentations by staff, guest 
lecturers, and students. 
R. J. Wurtman 

20.518J Pathophyb;ology of the Nervous 
System (A) 
(Revised Unit) 

(Same subject as 9.018J, HST 131J) 
Prereq.: HST 130J 
G (2) 
4-0-8 

See description under subject HST 131J. 
M. A. Moskowitz, N. Geschwind 

20.519 Advanced Topics In 
Neuropharmacology 

Prereq.. 20.512J 
G (2) Not to be offered 1985-86 
2-0-4 

Seminar on recent advances in the neurophar-
macology and cellular neurophysiology of the 
mammalian nervous system; student presen-
tations primarily. Alternate years. 
R. A. North 

20.521 Mechanisms of Drug Action (A) 

Prereq.: Permission of instructor 
G (2) Next offered 1985-86 
3-0-9 

Presents and discusses fundamental princi-
ples of pharmacology. Major areas to be cov-
ered: molecular mechanisms of drug action, 
particularly quantitative methods of studying 
interactions between drugs and receptors, the 
time course of drug action, basic principles of 
drug metabolism, and mechanisms underlying 
long-term drug effects such as physical de-
pendence. Alternate years. 
R. A. North 

20.522 Cellular Neurophysiology (A) 

Prereq 20.512J 
G (1) Not to be offered 1985-88 
3-0-9 

Cellular-level electrophysiology. 1) Properties 
of excitable cells; linear and nonlinear equa-
tions describing behavior of membranes; 
2) voltage and chemically gated channels; 
3) neurophysiological aspects of synaptic 
transmission; 4) mathematical models of nerve 
cells in mammalian central nervous system 
and invertebrates. Alternate years. 
R. A North 

Toxicology 

20.611 General Toxicology (A) 

Prereq 7.05 
G (2) 
4-0-8 

Occurrence and mechanisms of action of toxic 
chemicals of health significance. Characteriza-
tion of various forms of toxicity of importance 
in health risk estimation: acute and chronic ef-
fects, genetic effects, teratogenesis, and car-
cinogenesis. Extrapolation of toxicological data 
to humans in regulation of environmental 
chemicals. 
G. N. Wogan, A. E. Rogers, S. R. 
Tannenbaum 

20.612 Biochemistry of Xenoblotics (A) 

Prereq.: 5.42, 7.05 
G (1) 
3-0-9 

Major enzyme systems involved in metabolism 
of xenobiotic compounds with concentration 
on the mechanisms of activation and detoxifi-
cation and interaction of metabolites with cel-
lular macromolecules. A detailed examination 
into the mechanisms of oxidation, reduction, 
hydrolysis and conjugation reactions especially 
where these reactions may result in the poten-
tial generation and removal of toxic intermedi-
ates. Emphasizes events occurring at the 
molecular level. Alternate years. 
M. A. Marietta 

20.613 Genetic Toxicology (A) 
(Revised Unit) 

Prereq.: 7.28 
G (1)  
4-0-8 

Modeling of events leading to induction of ge-
netic change. Role of DNA replication, DNA 
repair, recombination and other aspects of cell 
physiology in determining the piobability that 
specific chemical lesions cause alterations in 
gene structure and chromosomal integrity. Ge-
netic disease as a public health problem. 
W. G. Thilly, J. M. Essigmann 

20.618 Laboratory Animals: Usage In 
Biological Experimentation 

Prereq 7.01 
G (2)  
2-1-3 

Introduces current concepts of anesthesia, 
surgery, disease, and experimental manipula-
tion of the research laboratory animal. Empha-
sizes the selection of proper animal models 
and techniques used in the experimental pro-
tocol. Techniques and skill learned from lec-
tures and audiovisual aids are practiced in 
laboratory sessions. 
J. G. Fox, J. C. Murphy, C. Newcomer 

20.819J Current Economic and Regulatory 
Problems In Toxicology (A) 

(Same subject as 14.285J, HST 902J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

Examines tools available to economists and 
toxicologists for decision making in a regula-
tory environment. Uses case method with lec-
tures on topics such as multistage 
carcinogenesis, diet and cancer, carcinogen-
esis and mutagenesis testing, some aspects 
of FDA and EPA regulatory law, extrapolation 
of test results, decision making, and risk 
assessment. 
S. R. Tannenbaum, J. E. Harris 

Biotechnology 

20.721 Physical and Engineering Properties 
of Blomaterials (A) 

Prereq.: 5.60, 10.13 
G (1) Not to be offered 1985-86 
3-0-6 

Emphasizes the theories, principles, concepts, 
determination, and analysis of rheological 
properties of solutions, dispersions, suspen-
sions, gels, emulsions. and solids with sup-
porting discussions on thermal and surface 
properties. Considers these properties as re-
lated to biotechnology and other industrial pro-
cesses and effect of these properties on 
quality criteria and process design. Permission 
of instructor required. Alternate years. 
C. K. Rha 
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20.723 Fabrication and Structure Synthesis 
of Blomateriala (A) 

Prereq.: 20.721 
G (1) Next offered 1985-88 
3-0-6 

Fundamentals of biomaterials fabrication and 
structure synthesis including solvation, floccu-
lation, emulsions, foams, gels, granular, plexi-
laminar networks, fibers and filaments. 
Emphasizes encapsulation, thermal treatment, 
extrusion, and spinning technology as applied 
to biotechnc logy and food processing. Selec-
tion of raw materials, fabrication methods, and 
processing conditions to obtain desired struc-
tural effects. Alternate years. 
C. K. Rha 

20.731 Chemistry of Proteins, 
Carbohydrates, and Lipids (A) 

Prereq.: 7.05 
G (2) Next offered 1985-86 
3-0-6 

Considers the constituents of foods and bio-
logical tissues from the perspective of the 
chemical reactions they undergo under ervi-
ronmental stress. Particular attention to oxida-
tion of lipids, structure and degradation of 
carbohydrates, and degradative reactions on 
the side chains of proteins. Other topics in-
clude chemistry of degradation of vitamins, 
pigments, and flavors. Discusses relations of 
these reactions to stability and nutritional and 
toxicological potential of foods. Alternate 
years. 
S. R. Tannenbaum 

20.732 Physical Chemistry of 
Blomaterials (A) 

Prereq.: 5.60 
G (2) Next offered 1985-86 
3-0-6 

Physicochemical principles governing the be-
havior of industrial biomaterials, including 
foods. Applications to representative industrial 
problems. Colloidal and surface phenomena. 
Conformational transition in biopolymers. Dif-
fusion in polymers and in complex systems. 
Phase transformations in biomaterials. Kinetics 
of chemical reactions of significance in pro-
cessing and storing foods and other biomateri-
als Simulation of reactions occurring in 
processing and storage. Alternate years. 
M. Karel, A. M. Klibanov 

20.734 Applied Enzymology (A) 

Prereq 7.05 
G (1) Not to be offered 1985-86 
3-06 

Production and purification of commercial en-
zymes. Mechanisms of practically important 
enzymes. Protein stability and denaturation. 
Enzyme inactivation and approaches to stabili-
zation of enzymes. Immobilized enzymes, 
coenzymes, and whole cells. Immobilized bio-
catalyst reactors. Enzymatic processes in het-
erogeneous systems. Fundamentals of 
practical applications of enzymes in food and 
chemical industries, in analyses and medicine; 
future trends. Economic, health, and legal as-
pects of the use of enzymes. Alternate years. 
A. M. Klibanov 

20.743 Applied Microbiology (A) 

Prereq.: 20.721 
G (2) 
3-0-6 

Discussions center on sporulating and toxin-
producing microorganisms. Focuses on the 
physiology, biochemistry and genetics of spor-
ulation and toxicology. Topics in sporulation 
include: sporulation, dormancy and resistance. 
activation, germination and outgrowth. Topics 
in toxicology include: genetics, mechanisms of 
action, and assay systems. 
A. J. Sinskey 

20.752 Food Plant Visits (A) 

Prereq.: Permission of Instructor 
G (2) 
2-0-2 

Visits to selected food factories in the Boston 
area and associated lectures. 
M. Karel 

Biochemical Engineering 

20.801 Biotechnology (A) 

Prereq.: 7.03, 7.05 
G (1)  
3-0-9 

Major study areas include: basic principles of 
bioconversion processes emphasizing meta-
bolic pathways, mass and energy balances, 
concepts for strain improvement of industrial 
micro-organisms Additional topics address the 
current problems in biotechnology, focusing on 
plant and animal cell technology. 
A. J. Sinskey 

20.811J Biochemical Engineering (A) 

(Same as 10.59J) 
P•Jreq.: Permission of Instructor 
G (2)  
4-0-8 

See description under subject 10.59J. 
C. L. Cooney, D. I. C. Wang 

20.812J Biochemical Engineering 
Laboratory (A) 

(Same as 10.591J) 
Prereq.. 20.811 
G (2) 
0-5-1 

See description under subject 10.591J. 
D. I. C. Wang, C. L. Cooney 

20.821 industrial Microbiology (A) 

Prereq.: 7.21 
0(1) 
3-0-4 

Selected topics concerned with the use of mi-
croorganisms for the production of substances 
of industrial, medical, or nutritional value, such 
as amino acids, antibiotics, vitamins, and or-
ganic acids, emphasizing metabolic regulation, 
genetics, and biochemical pathways leading to 
fermentation products. 
A. L. Domain 

20.822 Industrial Microbiology 
Laboratory (A) 

Prereq.: 20.821 
G (1)  
0-6-0 

Laboratory exercise of selected topics pre-
sented in 20.821. 
A. L. Domain 

Seminars, Selected Topics and 
Research 

20.904 Teaching Experience in Nutrition 
and Food Science (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
2-0-4 

For qualified graduate students interested in 
teaching. Tutorial or classroom teaching under 
the supervision of a faculty member. Students 
selected by interview. Total enrollment limited 
by availability of suitable teaching 
assignments. 
S. R. Tannenbaum 

20.911 Seminar in Toxicologic and 
Nutritional Pathology (A) 

Prereq.: Permission of Instructor 
0(1) 
2-0-2 

20.912 Seminar in Toxicologic and 
Nutritional Pathology (A) 

Prereq.: Permission of Instructor 
G (2)  
2-0-2 

Systematic study of diseases in several animal 
species resulting from exposure to toxins or 
malnutrition, with particular attention to ongo-
ing research projects. Requires research talks 
or papers. 
A E Rogers, P M. Newbeme 

20.921 Selected Topics In Nutrition and 
Food Science (A) 

Prereq 	- 
G (1,2) 
Arr ,  

Detailed discussion of selected topics of cur-
rent interest. Class work in various fields of 
nutrition, food science and technology, toxicol-
ogy, and biochemical engineering not covered 
by regular subjects of instruction 
Staff 

20.941 Research Problems (A) 

Prereq.: 
G G (1)  
Arr 

20.942 Research Problems (A) 

Prereq.: — 
G (2)  
Arr. 

Directed research in the field of nutrition and 
food science. 
Staff 
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21.UR Research In Humanities 

Prereq.: — 
U (1, 2) 
Arr. 

Individual participation in an ongoing research 
project. For students in the Undergraduate 
Research Opportunities Program. Consult 
T. R. Merritt. 

21.ThU Undergraduate Thesis in 
Humanities 

Prereq.: as specified for particular field 
U (1, 2) 
Arr. 

Preparation for and production of senior major 
thesis in Humanities, under supervision of a 
faculty member. For most students in pro-
grams XXI, XXI-E, and XXI-S, in their last 
year. Normally taken in each of the last two 
semesters before graduation Total number of 
credit units varies according to field of study. 
Each particular field specifies necessary 
prerequisites. 
T. R. Merritt 

21.Ex Humanities General Examination 

Prereq.: as specified for particular field 
U (1, 2) 
Arr. 

Preparation for and taking of senior general 
examination in one of the Humanities fields, 
under supervision of a faculty member and ex-
amining committee. For certain students in 
programs XXI, XXI-E, and XXI-S who do not 
write an undergraduate thesis. Normally regis-
tered for in each of the last two semesters be-
fore graduation. Total number of credit units 
varies according to field of study. Each partic-
ular field specifies necessary prerequisites. 
T. R. Merritt 

The subjects listed below are arranged in 
three graduated categories or tiers: 
1) Introductory subjects (21.001-21.010), 
focused on major literary texts grouped In 
broad historical and generic sequences, all 
carrying Humanities Distribution credit. 
2) Intermediate subjects (21.021-21.120), 
some carrying Humanities Distribution 
credit and some limited to students who 
have already taken one literature course. 
Intermediate subjects explore literary forms 
in greater depth and center on historical 
periods, literary themes, or genres. 
Students are encouraged to consult 
individual instructors about prerequisite 
requirements. 3) Seminars (21.171-21.178), 
restricted to students who have taken at 
least two previous subjects In literature. 
Enrollment in seminars is strictly limited to 
a maximum of 12 students. 

A Supplement to this catalogue, available 
from the Humanities Department offices, 
offers more detailed descriptions of all 
ilterature subjects and includes specific 
Information about required texts, writing 
assignments, and examinations. 

Introductory Subjects 

21.001 Foundations of Western Literature: 
Homer to Dante 

Prereq.. — 
U (1, 2) HUM-D 
3-0-6 

Careful reading and critical examination of lit-
erary texts, knowledge of which is essential to 
understanding the European tradition in imagi-
native literature. Stresses appreciation and 
analysis of works which came to represent the 
common cultural possession of the modern 
age. Readings include the Bible (selections 
from the Old and New Testaments), Homer, 
Aeschylus, Sophocles, Euripides, Aristotle (the 
Poetics), Horace, Virgil, Ovid, and Dante. 
Term 1: D. M. Halperin 
Term 2: S. Mullaney 

21.002 Classics of European Literature 

Prereq -- 
U (1,2) HUM-D 
3-0-6 

Masterworks of epic, drama, lyric, novel, and 
film. Includes works by such writers as Cer-
vantes, Shakespeare, Donne, Milton, Moliere, 
Goethe, Tolstoy, Chekhov, Yeats, Mann, and 
at least one film. Emphasizes intrinsic merit of 
each text and the social or mythological func-
tion of literature, its role as a carrier (and 
critic) of the central moral, political, and 
psychological beliefs of its society. 
Term 1: I. Tayler 
Term 2: I. Tayler 

21.003 Introduction to Fiction 

Prereq.. — 
U (1,2) HUM-D 
3-0-6 

Introduces prose narrative, especially the 
novel. Emphasizes literary structure, social 
and historical context, the relations between 
fiction and its audience. Reading lists vary 
among the sections but include works by such 
writers as Fielding, Laclos, Austen, Dickens, 
Stendhal, E. Bronte, Tolstoy, Conrad, Joyce, 
Faulkner, Lawrence, Kafka, Lu Hsun, D. Less-
mg, T. Olsen, G. Garcia-Marquez, C. Achebe. 
Term 1: R. Perry, L. Kampf 
Term 2: A. C. Kibel, C. G. Wolff 

21.004 Major Poets 

Prereq. — 
U (1, 2) HUM-D 
3-0-6 

Emphasis on learning how to enjoy poetry and 
on the evolution of poetic form. Syllabus var-
ies somewhat from year to year but always 
includes authors from this ILI: Chaucer, 
Spenser, Shakespeare, Milton, Donne, Pope, 
Wordsworth, Keats, Browning, Yeats, Auden, 
Rot, Whitman, Williams, Frost, Stevens. 
Term 1: Information: A. C. Kibel. 
Term 2: J. Hildebsdle 

21.005 World Drama 

Prereq. — 
U (1, 2) HUM-D 
3-0-6 

Critical reading of representative drama. Em-
phasizes drama as a collaborative art form 
which comes from and speaks to a particular 
community whose values and assumptions 
can be seen in historical context. Includes 
works by the Greek playwrights, Shakespeare, 
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Ibsen, Chekhov, Shaw, and such moderns as 
Pinter, O'Neill, and Beckett. Students have the 
possibility of participating in the practical side 
of the theatre through work in productions ap-
proved by the instructor. 
T. C. Theoharis 

21.006 Introduction to American Literature 

Prereq.: — 
U (1, 2) HUM-D 
3-0-6 

Surveys major American texts, stressing liter-
ary and ideological traditions and the emer-
gence of a national literature. Principal 
readings in Emerson, Whitman, Hawthorne, 
Melville, Twain, Dickinson James, Wharton, 
Faulkner, Fitzgerald, Ellison, Stevens, Frost. 
Term 1: S. J. Tapscott, A. Lang, W. Williams 
Term 2: A. Lang, J. Hildebidle, W. Williams 

21.009 Shakespeare 

Prereq.: — 
U (1,2) HUM-D 
3-0-9 

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, sup-
plemented by occasional reading of scenes 
and attendance at live or filmed performances. 
Term 1: P. S. Donaldson, S. Mullaney 
Term 2: P. S. Donaldson, S. Mullaney 

21.010 Literature and Film 
(Revised Content) 

Prereq.: — 
U (1, 2) HUM-D 
4-0-5 

Close reading and viewing of masterpieces of 
literature and film, with attention to narrative 
values. Emphasizes ways in which these are 
modified by the nature of media. Authors and 
directors vary with topic, but include figures 
such as Homer, Shakespeare, Austen, Dick-
ens, Conrad, Chaplin, Ford, Kurosawa, Cop-
pola, others. Term 1: The Epic Imagination. 
Term 2: Heroism and the Heroic. 
Term 1: D. Thorbum 
Term 2: A. C. Kibel 

Intermediate Subjects 

Genres and Themes 

21.021 Comedy 

Prereq.: — 
U (1, 2) HUM-D 
3-0-6 

Studies various works designed to make us 
laugh; investigates the culture that produced 
them, and various theories of comedy. Authors 
and directors include: Aristophanes, Plautus or 
Terence, Chaucer, Shakespeare, Moliere, 
Austen, Joseph Heller, Chaplin, Keaton, 
others. 
Term 1: D. Thorburn 
Term 2: A. R. Gurney, Jr. 

21.022 Tragedy 

Prereq.: — 
U (2) HUM-D 
3-0-9 

Reading and discussion of tragic literature, 
together with an exploration of established, 
tentative and possibly new theories about the 
tragic vision. Readings from Sophocles; 
Shakespeare and his contemporaries; 
Strindberg, Ibsen, Beckett, and some modern 
writers, and Aristotle and other theorists. 
T. C. Theoharis 

21.030 Popular Narrative: Fantasy and 
Science Fiction 
(Revised Unit) 

Prereq.: One subject in literature 
U (1, 2) 
4-0-5 

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, with 
emphasis on Fantasy and Science Fiction in 
relation to American culture. May be repeated 
once for credit, with permission of instructor. 
Term 1: Fantasy Fiction. Term 2: Science 
Fiction. 
Term 1: A. C. Kibel 
Term 2: Information: A. C. Kbel. 

21.031 The Film Experience 

Prereo — 
U (1,2) HUM-D 
3-0-6 

An introduction to narrative film, emphasizing 
the unique properties of the movie house and 
the motion-picture camera, the historical evo-
lution of the film medium, and the instrinsic ar-
tistic qualities of individual films. Syllabus 
includes such directors as Griffith, Chaplin, 
Renoir, Ford, Hitchcock, De Sica or Antonioni, 
others. 
Term 1: W. J. Paul 
Term 2: D. Thorbum 

21.032J American Television: A Cultural 
History 

(Same subject as STS 625J) 
Prereq.: One subject in literature 
U (2) 
3-0-6 

Television's evolution as a system of story tell-
ing and myth making, studied from anthropol-
ogical, literary, and cinematic perspectives. 
Centers on prime-time commercial broadcast-
ing but also examines the medium's techno-
logical and economic history as well as the 
theoretical perspectives from which scholars 
and policymakers have perceived our tele-
vision system. Much required viewing as well 
as readings in media theory and cultural 
interpretation. 
D. Thorbum 

21.033 Major Film Directors 

Prereq.: One subject in literature 
U (1)  
3-2-4 

Close study of films by major directors. Em-
phasizes cultural contexts and distinctive 
styles and themes of each director. Syllabus 
varies from year to year but includes films 
from different historical periods and, usually, a 
mix of American and international films by 
such directors as Chaplin, Lang, Hitchcock, 
Ford, Hawks, Renoir, Mizoguchi, Fellini. May 
be repeated for credit by permission of in-
structor. For 1984-85: John Ford, Jean Renoir, 
Otto Preminger. 
W. J. Paul 

21.041 Woman In Literature 

Prereq.: One subject in literature 
U (2)  
3-0-6 

Images of women in literary work. Primary 
emphasis on individual texts, but consideretion 
as well of such issues as: cultural contexts, 
recurring themes and patterns, the tradition of 
fictional "types," and fiction as social criticism. 
Medieval and Renaissance texts as well as 
novels by Austen, the Brontes, Gaskell, Haw-
thorne, Eliot, and others. Information: A. C. 
Kibel. 

21.042 Friendship, Love, and Desire 

Prereq.: One subject in literature 
U (2) 
3-0-6 

Changing significance of friendship and love in 
Western culture. Self and other in literary and 
historical perspective. Studies different values 
associated with emotions in personal, political, 
philosophical, religious, and psychological 
contexts in different ages. Readings in Plato, 
Aristotle, Augustine, Dante, Shakespeare, 
Goethe, Flaubert, Proust, Mann, Updike, and 
others. Syllabus varies. 
D. M. Halperin 

21.043 The Novel East and West 
(New) 

Prereq.: One subject in literature 
U (2) 
3-0-6 

A study of selected themes in the literature of 
the Far East. Readings include novels written 
about the Far East by Westerners as well as 
novels by Asian writers. Emphasis on such 
topics as the modern Japanese novel, the lit-
erature of European colonialism, heroism in 
East and West, images of the. West. Novelists 
featured include such figures as E. M. Forster, 
R. K. Narayan, Yukio Mishima, Joseph Con-
rad, Herman Melville, V. S. Naipaut and Shu-
saku Endo. 
D. M. Halperin 
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Periods of World Literature 

21.060 Medieval Literature 

Prereo.: One subject in literature 
U (1)  
3-0-6 

Introduces literature of the Middle Ages, con-
centrating on such central writers and works 
as St. Augustine, The Song of Roland, 
Beowulf, Dante, Chretien de Troyes, Chaucer, 
and the Pearl-Poet. Secondary reading on the 
social context of medieval literature. Discus-
sion, short papers. Information.  A.C. Kitrel. 

21.063 Renaissance Literature 

Prereq.: One subject in literature 
U (2)  
3-0-6 

In alternate years, readings are organized 
around specific topics (Magic and the Arts of 
Government, Renaissance Self-Fashioning, 
Families and Fortunes) or genres (lyric, epic, 
drama). Works drawn primarily from the Italian 
and English Renaissance, and include such 
figures as Shakespeare, Ariosto, 
More, Jonson, Spenser, Bacon, Wyatt, Donne. 
P. S. Donaldson 

21.065 Early Modem Literature: Drama and 
Society 

Prereq.: One subject in literature 
U (1) Next offered 1985-88 
3-0-6 

Studies major English and European writers of 
17th and 18th centuries, with alternating top-
ics. For 1985-86, Drama and Society exam-
ines the cultural contexts of tragedy and Jatiric 
comedy: the deconsecration of kingship on 
stage; crises in dramatic and political author-
ity; class hierarchies and their effects on 
women, arts, ideas of self. Readings: Webster, 
Jonson, Calderon, Dryden, Aphra Behn, 
Moliere, Gay, Goldsmith. 
S. Mullaney 

21.070 Eighteenth-Century Literature 

Prereq,: — 
U (2) Next offered 1985-86 
3-0-6 

Introduces England's Augustan age through 
representative authors and literary forms. Em-
phasizes these cultural issues: commercializa-
tion of art, city vs country, rise of the middle 
class, travel and exploration, romantic love 
and marriage, growth of capitalism, party poli-
tics, gender stereotypes. Background read-
ings, lectures, slide-shows, group discussion. 
Authors: Addison and Steele, Defoe, Swift, 
Astell, Pope, Montagu, Richardson, Fielding, 
Johnson. 
R. Perry 

21.071 Major English Novels 

Prereq.: One subject in literature 
U (2) 
3-0-9 

Study of 6 to 8 major English novels of the 
18th, 19th, and 20th centuries, beginning with 
Bunyan's Pilgrim's Progress and including 
works by such authors as Defoe, Richardson, 
Fielding, Sterne, Austen, the Brontes, Dickens, 
Hardy, Lawrence, Joyce, and Doris Lessing. 
Historical and critical backgiound readings 
regularly assigned. Discussion, several 
papers. 
I. Taylor 

21.076 Romantic Poetry 

Prereq.: One subject in literature 
U (1) Next offered 1985-86 
3-0-6 

Close readings of the major English Romantic 
poets (Blake, Wordsworth, Coleridge, Byron, 
Shelley, Keats) with some attention to their 
context in the lesser poetry, in the prose of the 
period, and in their background in continental 
Romanticism. Discussion and several short 
papers. Text: English Romantic Writers, edited 
by David Perkins. 
S. J. Tapscott 

21.078 The Realistic Novel 

Prereq.: — 
U (1)  
3-0-6 

A study of changing narrative forms in the 
19th-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 Cervantes, Balzac, 
Stendhal, Flaubert, Dostoevsky, Tolstoy. 
Proust. 
W. Williams 

21.079 Modern Russian Literature and Its 
Historical Structure 

Prereq : — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Stylistic and thematic analysis of typical works, 
especially fiction (short or long) and drama, 
but some poetry, by a representative selection 
of the most significant Russian writers among 
early 19th-century romantics, mid-century 
realists, early 20th-century modernists — sw-Th 
as Pushkin, Gogol, Lermontov, AksErkov, 
Turgenev, Saltykov, Dostoevsky, Goncharov, 
Tolstoi, Leskov, Chekhov, Bunin, Akhmatova. 
R. E. MacMaster 

21.080 Dostoevsky, Tolstoy, Chekhov: 
Russian and the Modern Age 
(Revised Content) 

Prereq, 
U U (1) 
3-0-9 

Studies of artistic vision in modernizing Rus-
sia. Analyses of Notes from Underground, The 
Brothers Karamazoy, Anna Karenina, Hadji 
Murat, Three Sisters, and shorter works. Dis-
cussion, with reference to critical and bio-
graphical materials of the relation of artistic 
works to society, culture, and historical 
change 
R. E. MacMaster 

21.085 Twentieth-Century Fiction 

Prereq.: One subject in literature 
U (1, 2) 
3-0-6 

Tradition and innovation in representative 
fiction 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, Proust, Ford Madox 
Ford, Joyce, Woolf, Faulkner, and Nabokov. 
T. R. Merritt 

21.386 Twentieth-Century Drama 
(Revised Content) 

Prereq One subject in literature 
U (1) 
3-0-6 

Reading and discussion of major modem 
plays (and some films) from Ibsen through 
Beckett and beyond. Features works by such 
authors as: Shaw, Chekhov, Lorca, Pirandello, 
lonesco, Brecht, Miller, O'Neill, Williams, 
Sartre, Hansbury, and Weiss. 
T. C. Theoharis 

21.087 Modernist Poetry 

Prereq One subject in literature 
U (1) 
3-0-6 

Studies important trends in modern thought 
and sensibility as reflected in the poetry of the 
20th Gentury. Readings center on Yeats, Eliot, 
and Stevens; followed by Auden, Williams, 
and Frost, with some consideration of such 
figures as Roethke, Plath, Berryman, Wilbur, 
Rich, and Hughes. 
S. J. Tapscott 

21.088 Contemporary Literature 

Prereq.. One subject in literature 
U (2) 
3-0-6 

Fiction, drama, and some poetry, mostly of the 
1960s and 70s. Focus on a wide range of 
themes, as well as on experiments with liter-
ary and theatrical technique. Readings in such 
figures as Beckett, Heller, Pinter, Weiss, Rich, 
Lessing, Walter, Solzhenitsyn, O'Neill, Pyn-
chon, Nabokov, Momaday, Bellow. Format: 
lectures, discussion, several short papers. 
S. J. Tapscott 
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American Literature 21.120J American Themes 
(Revised Content) 

21.174 Studies in Poetry 
(Revised Content) 

See also 21.006 Introduction to American 
Literature 

21.101 The American Novel 

Prereq.: — 
U (1, 2) HUM-D 
3-0-9 

Works by major American novelists, usually 
beginning with Hawthorne or Melville and con-
cluding with a contemporary novelist. Major 
emphasis on reading novels as literary texts 
but attention as well to historical, intellectual, 
and political contexts. The syllabus varies from 
term to term but many of the following writers 
are represented: Hawthorne, Melville, Twain, 
Cattier, Wharton, James, Hemingway, Fitzger-
ald, Faulkner. 
Term 1: J. Hildebidle 
Term 2: A. Lang 

21.103J literature, Ideology, and National 
Experience in the US 

(Same subject as STS 601J) 
Prereq.: — 
U (2) HUM-D 
3-0-6 

See description under subject STS 601J. 
L. Marx 

21.105 American Voices 

Prereq.: — 
U (1)  
3-0-6 

Considers a variety of North Americans at-
tempting to define the dream of success. Ma-
terials: "high literature," folktales, slave 
narratives, blues, films, songs, jokes, Indian 
narratives, oral history. Reading and listening 
include selections from the works of Benjamin 
Franklin, Miguel Piller°, Alice Walker, Black 
Elk, Linda Brent, Michael Gold, Studs Terkel, 
Maxine Hong Kingston. Restricted to 25 
students. 
L. Kampf 

21.112 American Authors 

Prereq.: One subject in literature 
U (2)  
3-0-b 

Examines in detail the works of three or four 
American authors. Through close readings of 
poetry, novels, or plays, addresses such is-
sues as literary influence, cultural diversity, the 
writer's career. Typically, readings include 
works by such writers as Twain, Melville, 
Dickinson, CabeII, Chopin, O'Neill, Faulkner, 
Baldwin, Frost. Format: Lecture-discussion, 
papers. Topic for 1984-85: Dickinson and 
Melville 
C. G. Wolff 

(Same subject as SP 435J) 
Prereq.: One subject in literature 
U (1) 
3-0-6 

Examines unifying themes in American culture 
through a close reading of literary and extra-
literary texts. Special attention is paid to social 
and historical context; emphasis on such is-
sues as literary nationalism, cultural consen-
sus and conflict, and the existence of an 
American literary style. Topic varies according 
to instructor. Topic for 1984-85: Sentimental-
ism and Reform. 
A. Lang 

Seminars 

21.171J Literary interpretation 
(Revised Content) 

(Same subject as SP 430J) 
Prereq.: Two subjects in literature 
U (2) 
3-0-9 

Introduces practice and theory of literary criti-
cism. Seminar focuses on topics such as the 
history of critical methods and techniques and 
the continuity of certain subjects in literary his-
tory. Topic for 1984-85: Feminist Literary Criti-
cism. Examines recent developments (Marxist, 
psychoanalytic, post-structuralist). Readings 
from Kolodny, Spivak, Rich, Gilbert, and Gu-
bar, among others limited to 12. 
R. Purry 

21.172 Studies in Fiction 
(Revised Content) 

Prereq.: Two subjects in literature 
U (1) 
3-0-9 

Intensive study of a range of texts by a single 
author or by a limited group of novelists 
whose achievements are mutually illuminating. 
Some attention to narrative theory and bio-
graphical and cultural backgrounds. Consider-
able writing, oral reports. Topic for 1984-85: 
Dickens. Limited to 12. 
I. Tayler 

21.173 Studies In Drama 
(Revised Content) 

Prereq.: Two subjects in literature 
U (1,2) 
3-0-9 

Close study of two or three major dramatists, 
emphasizing the evolution of their work. Some 
attention to historical and theoretical accounts 
of the nature of drama. Texts are chosen in 
part to coincide with current productions at 
MIT and the Boston/Cambridge area. Topics 
for 1984-85: Term 1: Shakespeare and his 
Contemporaries: Term 2: Plays and 
Playwriting. 
Term 1: S. Mullaney 
Term 2: A. R Gurney, Jr, 

Prereq.: Two subjects in literature 
U (1)  
3-0-9 

Extensive reading in a few major poets. Em-
phasizes the evolution of each poet's work, 
and questions of poetic influence and literary 
tradition. Topic for 1984-85: Poems and Se-
quences. Limited to 12. 
J. Hildebidle 

21.175 Major Authors 
(Revised Content) 

Prereq.: Two subjects in literature 
U (2)  
3-0-9 

Close study of a limited group of writers. Topic 
for 1984-85: James Joyce and the Great Mod-
erns (Eliot, Pound, Yeats, Woolf, Williams). 
Limited to 12. 
S. J. Tapscott 

21.177 Problems In Cultural Interpretation 

Prereq.: Two subjects in literature 
U (1) Next offered 1985-86 
3-0-9 

Studies the relations between literary texts 
and the culture that encloses them. Empha-
sizes literature in its anthropological, sociologi-
cal, and historical dimensions: the ways in 
which literary works absorb, reflect and, some-
times, undermine reigning attitudes toward 
such matters as class hierarchies, sexual dif-
ferences, moral, aesthetic, and political values. 
Limited to 12. 
A. Lang 

21.198 Special Topics In Literature 

Prereq.: Two subjects in literature 
U (1)  
Arr. 

21.199 Special Topics in Literature 

Pre::eq.: Two subjects in literature 
U (2)  
Arr. 

Open to qualified students who wish to pursue 
special studies or projects with members of 
the Literature Section. Before registering for 
this subject, students must secure the ap-
proval of the Literature Section chairman and 
the Department of Humanities. Humanities 
credit for Special Topics subjects awarded 
only by individual petitions to the Committee 
on Curricula. Normal maximum is 6 units; to 
count toward Humanities Requirement, 9 units 
are required. Exceptional 9-unit projects occa-
sionally approved. 
Staff 
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Foreign Languages and 
Literatures 

The subjects listed below include language 
and literature courses given In French, 
German, Greek, Russian, Spanish, and 
Work! Literature In Translation. All 
language subjects In the III-IV sequence 
bear Humanities Distribution credit. A 
variety of literature subjects given in the 
original language as well as some given In 
English also offers Humanities Distribution 
credit. 

For guidelines on World Literature In 
Translation, come to the Foreign 
Languages and Literatures Office, 14N-207. 

All foreign language subjects I-IV are open 
to graduate students for credit. 

For subjects In English as a Foreign 
Language see 21.325-21.339. 

French 

The indication of prerequisites for specific 
French offerings does not apply to 
students who have already accomplished 
the equivalent work. For further placement 
advice, attend the French Placement 
Session or consult with a field advisor in 
French. 

Fundamental Language Subjects 

21.201 French I 

Prereq — 
U 11,2) 
4-0-8 

Introduction to the four basic language skills 
and to French culture. Emphasizes intensive 
oral training; practice in writing and reading; 
regular use of language lab. Conducted in 
French. 
J. Hill 

21.202 French II 

Prereq French I 
U (1, 2) 
4-0-8 

Practice in conversation, vocabulary building. 
Completion of basic grammar. Supplementary 
readings. Continued use of language labora-
tory. Conducted in French. 
J. Hill 

21.203 French III 

Prereq French II 
U (1, 2) HUM-D 
4-0-8 

Practice in spoken French to develop oral 
skills. Grammar review; further development of 
writing skills; reading and discussion of literary 
and cultural materials. Continued use of lan-
guage laboratory, aural and video. Conducted 
in French. 
G M. Furstenberg 

21.204 French IV 

Prereq.: French III 
U (1,2) HUM-D 
4-0-8 

Final subject in French language sequence. 
Prepares students for intermediate subjects in 
French literature and civilization. Reading and 
discussion of the contemporary novel, theater, 
poetry. Perfecting of writing skills through fre-
quent essays. Continued use of language lab-
oratory, aural and video. Conducted in French. 
I. de Courtivron 

Intermediate Language, Literature, and 
Civilization Subjects 

It is recommended but not required that 
students take one of the following five 
intermedlate-level subjects before enrolling 
In 21.213 and above. All intermediate and 
advanced subjects are conducted entirely 
in French. 

21.207 French Conversation: intensive 
Practice 

Prereq. French IV 
U (1,2) 
4-3-2 

Systematic training in oral expression: com-
munication skills, fluency, and idiomatic 
French. Audio and video tapes to improve 
conversational techniques and other forms of 
oral expression (debates, speeches, reports, 
interviews). Work in comprehension, phonet-
ics, and intonation. Discussion material: news-
papers, magazines, cartoons, films, and varied 
audio and video tapes dealing with issues in 
contemporary France and the French-speak-
ing world. Intensive lab work. Special projects 
(video and other) by students. Limited to 16. 
G. M. Furstenberg 

21.208 Writing in French: intensive Practice 

Prereq French IV 
U (2) 
3-0-6 

Systematic acquisition of writing skills. Empha-
sizes enrichment of vocabulary, the mastery of 
complex grammatical structures, the refine-
ment of style, and techniques of composition. 
Practice in different modes (descrip:iye, narra-
tive, argumentative) and forms (newspaper 
articles, advertising, letters, technical and cre-
ative writing). Systematic exercises in gram-
mar, vocabulary, and stylistics. Weekly 
papers, each focusing on a different writing 
mode and form. 
G. M. Furstenberg 

21.209 French Civilization I 

Prereq French IV 
U (1) HUM-D Next offered 1985-86 
3-0-6 

Investigates major social, ideological, and aes-
thetic currents and cultural myths in French 
civilization from its beginnings to the eve of 
the Revolution. Study of selected texts of the 
Middle Ages, the Renaissance, the 17th Cen-
tury, and the Enlightenment. Class presenta-
tions covering developments in painting, 
architecture, and music. Devotes special at-
tention to the improvement of French lan-
guage skills. 
J. Vanpee 

21.210 French Civilization II 

Prereq French IV 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

Studies major movements in politics, literature, 
and the arts since the French Revolution. In-
cluded are the Romantic era, the Commune, 
Impressionism, Surrealism, Existentialism. 
Study of selected literary, historical, and socio-
logical texts, as well as slides, music, films. 
Devotes special attention to the improvement 
of French language skills. 
J. Brami 

21.211 introduction to French Literature 

Prereq.• French IV 
U (2) HUM-D 
3-0-6 

A basic study of major French literary genres 
— poetry, drama, and fiction -- and an 
introduction to methods of literary analysis. 
Authors include Racine, MoHere, Rousseau, 
Balzac, Hugo, Flaubert, Baudelaire, Rimbaud, 
Apollinaire, Duras. Special attention devoted 
to the improvement of French language skills. 
J. Bram( 

Advanced Literature and Civilization 
Subjects 

It is recommended, but not required, that 
students take one intermediate level 
subject before enrolling in advanced 
subjects. 

21.213 French Classical Literature From 
Descartes to Moliere 

Prereq. French IV 
U (1) Next offered 1985-86 
3-0-6 

Reading and interpretation of masterworks in 
17th-century French theater (Corneille. Mo-
here, Racine), poetry (Malherbe, La Fontaine), 
and philosophy (Pascal. Descartes). Studied in 
the context of social, historical, and intellectual 
currents during the eras of Richelieu and 
Louis XIV, and the evolution from the baroque 
to the classic aesthetic. 
E. B. Turk 
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21.214 From Enlightenment to Revolution: 
France in the 18th Century 
(New) 

Prereq French IV 
U (1) Next offered 1985-86 
3-0-6 

Studies the major historical, philosophical, lit-
erary, and cultural developments that structure 
the French Enlightenment and lead to the 
French Revolution. Readings and discussions 
focus on the fundamental issues representa-
tive of 18th-century philosophy and culture: 
man and his relationship to the world, to his 
scientific and philosophical knowledge, to God, 
to woman, and to his fellow man and society. 
Texts include selections from Beaumarchais, 
Diderot, Marivaux, Montesquieu, Rousseau, 
Voltaire. 
J. Vanpee 

21.218 Introduction to the French 
Short Story 

Prereq.. French IV 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

Studies literary movements of the last three 
centuries through short stories by major 
French authors. Special attention paid to the 
theme of the fantastic and the supernatural. 
Works by Voltaire, Balzac, Merimee, 
Maupassant, Triolet and Julien Green. 
K. J. Crecelius 

21.221 French Romanticism 
(Revised Content) 

Prereq French IV 
U (2) Next offered 1985-86 
3-0-6 

Study of French literature and culture from 
1800 to 1850, with emphasis on the high Ro-
mantic period (1830s). Readings from Musser, 
Lamartine, Desbordes-Valmore, Chateau-
briand, Steel, Balzac, Sand, Hugo. Discussion 
of the art and music of the era, as well as the 
historical and social context of the Romantic 
movement. 
K. J. Crecelius 

21.222 The French Novel In the 20th 
Century 

Prereq.: French IV 
U (2) Next offered 1985-86 
3-0-9 

Techniques and themes of the modern novel 
in works by Gide, Proust, Colette, Mauriac, 
Cocteau, Yourcenar, Camus, and Sarraute. 
Themes include love, jealousy, adolescence, 
responsibility to self and to others. Empha-
sizes the search for identity in an increasingly 
fragmented and violent world. 
R. E. Jones 

21.223 Modern French Drama 

Prereq.: French IV 
U (1) Not to be offered 1985-86 
3-0-6 

Studies the tragedians Claudel and Monther-
lant; the poetic fantasy of Giraudoux; the so-
cial and philosophical theater of Lenormand, 
Anouilh, Sartre, Camus; the avant-garde 
works of Jarry, Apollinaire, Cocteau; plays by 
Vian, Beckett, lonesco, and Genet. Special at-
tention to evolving concepts of the director. 
actor, audience, stage design, and music. 
R. E. Jones 

21.225 Representations of Love In French 
Literature 

Prereq French IV 
U (2) HUM-D Not to be offered 1985-86 
3-0-6 

Examines a wide variety of texts which deal 
explicitly with the theme and the problems of 
love. Focuses or, four main periods and types 
of representations of love: the medieval period 
and its code of chivalry, the 17th century and 
its debate between passion and reason, the 
pre-romantic and romantic period and the 
elaboration of a rhetoric of seduction, and the 
final perversion of the romantic ideal. Authors 
read include Marie de France, Moliere, 
Racine, Prevost, Laclos, Constant, Mussel, 
Balzac, Flaubert, Duras. 
J. Vanpee 

21.227J Women Writers in French-Speaking 
Cultures 
(New) 

(Same subject as SP 446J) 
Prereq French IV 
U (1) HUM-D Next offered 1985-86 
3-0-6 

Introduction to fictional works of major French 
and Francophone women writers. Focuses on 
the changing role of women in French-speak-
ing societies from the Middle Ages to the 
present and of women as writers from apology 
and disguise to conscious female aesthetics. 
Themes include adolescence, socialization, 
friendship, aging, independence, creativity, 
sexual preference, race and class conscious-
ness. Texts by Christine de Pisan, Mme. de  
Lafayette, George Sand, Colette, Duras, 
Beauvoir, Cixous, Blais, Hebert, Djebar, 
Schwartz-Bart and Marianna BA. 
I. de Courtiyron 

21.229 • he French New Wave Cinema 

Prereq. French IV 
U (2) Not to be offered 1985-86 
3-0-6 

Examines the best films of directors Claude 
Chabrol, Francois Truffaut, Jean-Luc Godard, 
Alain Resnais, Agnes Varda, and Eric Roh-
mer. Students explore and assess the attempt 
of these directors to supplant the "well-made" 
film with uniquely personal styles of motion-
picture direction. All films shown with English 
subtitles. 
E. B. Turk 

German 

The indication of prerequisites for specific 
German offerings does not apply to 
students who have already accomplished 
the equivalent work. For further placement 
advice, attend the German Placement 
Session or consult with a field advisor in 
German. 

Subjects numbered 21.230 to 21.248 may 
be used to fulfill institute requirements 
Including concentrating and majoring In 
German. 

Subjects numbered 21.249 to 21.253 may 
count to fulfill a concentration or a major 
in German only upon special arrangement 
with one of the Foreign Language 
concentration and major advisors. Contact 
Foreign Languages and Literatures Office, 
x4771. 

Fundamental Language Subjects 

21.230 German Review 

Prereq.: Permission of Instructor 
U (1, 2) 
4-0-8 

Reviews the grammar of German I and Ger-
man II. Followed by some of the readings of 
German it. For students with incomplete pre-
vious preparation in German and for those 
whose study of German is discontinuous. Stu-
dents may register for German III upon suc-
cessful completion. 
C. J. Kramsch 

21.231 German 1 

Prereq — 
U (1, 2) 
4-0-8 

Basic principles of the German language. Fun-
damentals of pronunciation, intonation, and 
grammar. Acquisition of basic vocabulary. 
Laboratory exercises to further communication 
skills. 
D. Dollenmayer, J. Rose//ii 

21.232 German 11 

Prereq.: German I 
U (1, 2) 
4-0-8 

Continued practice in pronunciation and inton-
ation. Vocabulary building, review and exten-
sion of basic grammar. Practice in writing 
short essays. Reading of short Meier)/ texts. 
Introduces the history and culture of German-
speaking countries. 
D. Dollenmayer 
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21.233 German III 

Prereq.: German Review or German II 
U (1, 2) HUM-D 
4-0-8 

Intensive review of German grammar. Reading 
of works by such major 20th-century authors 
as Durrenmatt, Brecht, BOIl, H. Novak, and 
others. Compositions and discussions based 
on these works, lab materials, and video tapes 
on contemporary Germany. Recommended for 
students with two or more years of high school 
German. 
M. Ge/sler, C. J. Kramsch 

21.234 German IV 

Prereq.: German III 
U (1,2) HUM-D 
4-0-8 

Systematic development of reading and writing 
skills through discussion of literary texts 
(Grimm, Kafka, Brecht) and training in compo-
sition. Sharpening of oral communication skills 
through weekly use of authentic tapes and a 
functional approach to vocabulary and 
grammar. 
E. Waldstein, C. J. Kramsch 

Intermediate Language, Literature, and 
Culture Subjects 

It is recommended, but not required, that 
students take one of the following four 
Intermediate-level subjocts before enrolling 
In 21.241 and above. All Intermediate 
subjects are conducted entirely In German. 

21.237 German Drama Workshop 

(21.236) 
Prereq German III 
U (1) Next offered 1985-86 
3-3-6 

Hands-on German drama subject. Studies 
several plays by one author or from one pe-
riod, of which one is selected for rehearsal 
and final performance. Intensive pronunciation' 
intonation practice through instructor-
monitored laboratory sessions and small-group 
rehearsals. No previous acting experience 
necessary. Conducted in German. 
M. Ge/s/er 

21.238 Advanced German Conversation 
and Composition 

(21.237) 
Prereq German IV 
U (2) Not to be offered 1985-86 
4-0-8 

Systematic training in speaking and writing 
skills to improve fluency and style. Informal 
discussions and analyses of tapes by native 
speakers, newspapers, and modern expository 
prose. Focuses on everyday life in present-
day Germany and on controversial issues, 
East and West. In addition, students select a 
special project on a topic of their choice. 
C. J. Kramsch 

21.239 Introduction to German Literature 

Prereq German IV 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Readings from German prose fiction, poetry, 
and drama. Authors include Goethe, Brecht, 
T. Mann, Keller, Kafka, Rilke. Literary lan-
guage as specialized communication; its con-
ventions and presuppositions; relation of 
author to audience; imitation of reality vs ex-
perimentation with reality; purpose in literature: 
aesthetic, analytic, parodistic, and political 
goals. Conducted entirely in German, empha-
sizing reading, speaking, and writing skills. 
D. Dollenmayer 

21.240 Epochs of German Culture 
(New) 

Prereq. German IV 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

An introductory survey of German culture from 
Luther to Bismarck. Reformation and Renais-
sance, Counter-Reformation and Baroque, En-
lightenment, "Sturm und Drang," "Klassik," 
Romanticism, "Vormarz," Realism. Concepts, 
chronology, and critique. Readings include se-
lection from Luther, the "Faustbuch," Grim-
melshausen, Leibniz, Kant, Lessing, Frederick 

II of Prussia, Goethe, Schiller, Kleist, the 
Brothers Grimm, Heine, Buchner, Marx, 
Nietzsche, and Bismarck. Conducted entirely 
in German with emphasis on speaking, read-
ing, and writing skills. 
J. Rosellini 

Advanced Literature and Culture 
Subjects 

It is recommended, but not required, that 
students take one intermediate level 
subject before enrolling in advanced 
subjects. All advanced subjects are 
conducted entirely In German. 

21.241 German Romanticism: Fantasy vs 
Reality 

(21,240) 
Prereq German IV 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Origin and development of the German Ro-
mantic Movement (ca. 1797-1830). Empha-
sizes relation of Romantic themes — fantasy, 
sensuality, communality, androgyny — to so-
cial reality. Impact of the Romantic Movement 
on literary style. Genres include drama, novel, 
short prose, poetry, letters. Writers include 
Novalis, F. Schlegel, heck, Bonaventura, 
Achim and Bettina von Arnim, Brentano, Ei-
chendortf, Rahel Varnhagen. Caroline Schle-
gel-Schelling, E. T. A. Hoffmann. 
E. Waldste/n 

21.242 German Short Fiction 

Prereq German IV 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

Short fiction in the 19th and 20th centuries 
(Novelle, Erzahlung), Representative works 
read and discussed, emphasizing narrative 
strategy, esthetic structure, social concern, 
and historical context. Authors include Kleist, 
E. T. A. Hoffmann, Buchner, Schnitzler, 
DOblin, Musil, Grass, and Frisch. 
D. Dollenmayer 

21.243 Heinrich Heine 

Prereq.: German IV 
U (2) Not to be offered 1985-86 
3-0-6 

Poet, satirist, "reporter," exile, friend of Marx 
and Rothschild. Heine is a controversial and 
enigmatic figure among Germans. Studies dis-
tance between Heine's poetry, which he con-
sidered to be "art" and his prose, which he 
saw as a tool in the fight for political freedom. 
Emphasizes Heine's role as literary and politi-
cal figure in post-Napoleonic Germany. 
M. Ge/s/er 
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21.247 German Culture and 	 21.252 The Modern German Novel 
Society: 1789-1914 

(21.246) 
Prereq.: German IV 
U (1) HUM-D Next offered 1985-86 
3-0-6 

The rise of the "apolitical" German, the failure 
of liberalism, the discrepancy between 
economic and political development, and the 
increasing polarization of sc.;iety as 
manifested in the various forms of cultural 
expression. Readings include Goethe, Schiller, 
Hegel, Schopenhauer, Buchner, Marx, Engels, 
Nietzsche, Wagner, Bismarck, and Freud. 
D. Dollenmayer 

21.249 Introduction to German Poetry 

Prereq. German IV 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Reading and studying poetry as an expression 
of feeling, thinking, and being. Highlights po-
etry of Goethe, Schiller, Novalis, and 
Eichendorff; then continues with major works 
of two of the most influential 20th-century 
poets: Rilke and Celan; concludes with the 
sampling of the work of a current poet. In-
cludes a careful study of recordings of profes-
sional recitations of poems, and of Lieder. 
Readings and instruction in German. Discus-
sion in German and English. The paper usu-
ally in English. 
M. Dyck 

21.250 Introduction to German Drama 

Prereq.. German IV 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

Introduces the classical (Lessing, Goethe, 
Schiller, Kleist), contemporary (Buchner, 
Hauptmann, Kaiser, Brecht), and current Ger-
man drama (Frisch, Durrenmatt, Weiss, 
Handke, Hacks, and others). The general na-
ture of drama and the special features of this 
genre in its German manifestations (particu-
larly tragedy, comedy, and various modern 
and post-modern forms and techniques). Dis-
cusses recordings of German productions of 
about half the plays covered. Conducted pri-
marily in German 
M. Dyck 

21.251 Goethe: Faust 

Prereq German IV 
U (2) Not to be offered 1985-86 
3-0-6 

A succinct introduction to Goethe's life, work, 
and thought, parallel to a close study of both 
parts of Faust, with attention to the tradition of 
the theme and the major versions by other au-
thors (Marlowe, Valery, Thomas Mann). Con-
ducted primarily in German, with readings in 
the original and lectures in German. 
M. Dyck 

Prereq.: German IV 
U (1) Next offered 1985-86 
3-0-6 

Reading and discussion of six German novels 
from 1890 to present. Selected titles from 
Thomas Mann, Heinrich Mann, Hauptmann, 
Broch, Musil, Junger, Kafka, Hesse, 
Langgasser, Gray, and one current example 
each from West and East Germany. Basic ele-
ments of fiction and of the novel. Students 
read three novels in entirety and selections 
from rest. Readings and instruction in Ger-
man. Discussion in English and German. Pa-
per normally in English. 
M. Dyck 

21.253 The World of Kafka 

Prereq.: German IV 
U (2) Next offered 1985-86 
3-0-6 

You are invited to enter the weird world of 
Kafka through his major and minor prose 
works: the novels (Der Prozess, Das Schloss, 
Amerika) and such shorter narrative pieces as 
Das Urteil, Die Verwandlung, Ein Hungerkun-
stler, and others. Instruction and readings in 
German. Paper in English. 
M. Dyck 

Greek 

21.255 Classical Greek I 

Prereq — 
U (1) Next offered 1985-86 
4-0-8 

Study of Attic Greek as a cultural subject. 
Basic text Chase and Phillips, A New Intro-
duction to Greek is supplemented with various 
readers and xeroxed passages. Through spe-
cial emphasis and quotations the cultural sig-
nificance of the linguistic matters treated are 
brought into focus. Greek views of fate, love, 
death compared and contrasted with Christian 
and modern ones. By the end of the first term 
students have read the creation-account from 
Genesis and the Christmas story from Luke. 
H. A. T. 0. Reiche 

21.256 Classical Greek 11 

Prereq. Greek I 
U (2) HUM-D Next offered 1985-86 
4-0-8 

Emphasizes syntax and easy composition. In 
addition to Chase and Phillips students do 
easy selections from Lucian, Xenophon, and 
Plato. Attention given to the subject matter 
covered in the readings to bring out its signifi-
cance and thus to help motivate continued 
student interest. Emphasizes recognition 
rather than memorization. Also, selections 
from Greek mathematics, medicine, and 
astronomy. 
H. A. T. 0. Reiche 

21.267 Greek Literature 1 

Prereq. Permission of Instructor 
U (2) Next offered 1985-86 
4-0-8 

First exposure to complete, relatively easy, 
texts such as Plato's Apology or Crito or Ion 
or Eutyphro and, in poetry, Euripides' 
Hippolytus or Aristophanes' Clouds. Students 
encouraged, through outside readings of dis-
tinguished secondary work and class discus-
sion, to place the works studied in a broader 
context of literary, philosophical, and cultural 
history. Introduces problem of style, in part 
through suitably chosen exercises in prose 
composition. Selections from Odyssey. 
H. A. T. 0. Reiche 

21.258 Greek Literature 11 

Prereq.. Greek Literature I 
U (1) Next offered 1985-86 
4-0-8 

Exposure to complete texts continued, but to 
texts of somewhat greater inherent difficulty, 
both prose and peak. Some lyric poets; one 
or two complete books of either Odyssey or 
Mad: Sophocles' Antigone. Selected outside 
reading and class discussion of distinguished 
secondary work (e.g., Matthew Arnold, Bowra, 
Jaeger, Kitto, Stanford) to supplement the lin-
guistic side. Lysias' Against Eratosthenes in its 
historical context and as model for occasional 
exercises in prose composition. 
H. A. T. 0. Reiche 

21.259 Greek Literature 111 

Prereq Greek Literature II 
U (1) Next offered 1985-86 
4-0-8 

Selected books of Iliad coupled with introduc-
tion to proolems of oral culture and the so-
called Homeric Question. Then either 
Aeschylus' Prometheus Bound or Sophocles' 
Oedipus King. Finally, Pericles' Funeral Ora-
tion from the second book of Thucydides. 
Reading and discussion of such additional 
works as Cornford, Thucydides Mythistoricus 
and Nietzsche's Birth of Tragedy serve to 
raise the questions of historical "truth" and the 
meaning of tragedy. 
H. A. T. 0. Reiche 

21.260 Greek Literature IV 

Prereq.: Greek Literature III 
U (2) Next offered 1985-86 
4-0-8 

Aeschylus' Agamemnon. Euripides' Bacchae 
(or Aristophanes' Frogs), and Thucydides' ac-
count of the Sicilian Expedition (Bks VI and 
VII) or Bks I and X of Plato's Republic. Atten-
tion to selected textual problems, metre, style, 
and idiom. Those interested may flesh out 
Plato's Myth of Er with selections from Plato's 
Timaeus. 
H. A. T. 0. Reiche 
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Russian 

The Indication of prerequisites for specific 
Russian offerings does not apply to 
students who have already accomplished 
the equivalent work. For further placement 
advice, attend the Russian Placement 
Session or consult with a field advisor In 
Russian. 

Fundamental Subjocts 

21.261 Russian I 

Prereq.. — 
U (1)  
4-0-8 

Basic grammar and practice in the elements of 
Russian. Emphasis on learning to speak and 
understand as a prerequisite for effective com-
munication in Russian and as a basis for ac-
quiring reading and writing skills. Extensive 
use of language laboratory. 
C. Chvany 

21.262 Russian II 

Prereq.: Russian I 
U (2)  
4-0-8 

Continuation of 21.261. Develops ability to use 
the language through systematic study of 
grammar. Continued practice in understanding 
and speaking, with a gradual transition to 
reading and writing. The second part of the 
term seeks to integrate language skills and 
develop control of vocabulary through read-
ings which serve as a basis for conversation 
and composition. Regular work in language 
laboratory. 
J. Alissandratos 

21.263 Russian ill 

Prereq.: Russian II 
U (1) HUM-D 
4-0-8 

Reading and discussion of historical texts, 
stories, and poems providing background for 
understanding Russian literature and contempo-
rary Soviet culture Reviews grammar with the 
help of oral and written exercises. Systematic 
study of word formation and other strategies to 
free student from dependency on the diction-
ary. Develops aural comprehension in the lan-
guage laboratory. Compositions based on 
readings and recordings integrate communica-
ticn skills and help retain content. Information: 
K. Pomorska. 

21.264 Russian IV 

Prereq.. Russian III 
U (2) HUM-D 
4-0-8 

Reading of literary and expository texts se-
lected to provide an understanding of Soviet 
life and culture. Emphasizes development of 
skill and confidence in reading unedited texts. 
Aural comprehension developed through brief 
lectures on cultural topics as well as through 
taped materials. Discussion and brief papers 
based on readings. Attention to problems of 
grammar and style, with a view to improving 
facility in oral and written expression. Informa-
tion: K. Pomorska. 

Advanced Subjects 

21.265 Advanced Spoken and Written 
Russian 

Prereq Russian IV 
U (1)  
4-0-8 

Review and systematization of the structure of 
modern Russian. Intensive training in spoken 
and written skills to improve fluency and style. 
Discussions and analyses of short works of 
fiction and nonfiction illustrating the various 
styles of spoken and written Russian. Empha-
sis varies in alternate years. Extensive use of 
taped materials. 
C. Chvany 

21.268 Russian Culture and Civilization 

Prereq Russian IV 
U (2) HUM-D Not to be offered 1985-86 
3-0-6 

Russian culture and intellectual history from its 
beginnings to the present based on original lit-
erary and historical texts, music, and art. Rus-
sian vs Western concepts of "culture" and 
"civilization." Controversy about the role of 
Peter the Great; "Westernizers" vs "Slavo-
philes." Serfdom and the Russian nobility; the 
Russian intelligentsia. The role of folklore in 
Russian high culture. Conducted in Russian, 
emphasizing language skills. Individual oral 
and written reports on a wide choice of topics. 
C. Chvany 

21.269 introduction to Russian Literature I 

Prereq.. Russian IV 
U (2) Next offered 1985-86 
3-0-9 

The subject has a double aim: a) to introduce 
the elements of composition and stylistics; 
b) to acquaint the student with the foundations 
of modern Russian literature through the most 
important and characteristic works of Pushkin, 
in verse and in prose — Evgenij Onegin and 
Povesti Belkina. Introduces critical method and 
literary terminology, as the texts are analyzed 
both historically and structurally. Conducted in 
Russian. 
K. Pomorska 

21.270 Pushkin and His Successors 

Prereq.: Russian IV 
U (2) HUM-D Not to be offered 1985-88 
3-0-9 

Continues exercises on composition and sty-
listics and acquaints the student with the foun-
dations of modern Russian literature through 
the most important and characteristic works of 
Pushkin and his successors, mainly Turgenev 
and Chekhov. Among works analyzed are Eu-
gene Onegin by Pushkin, Asja and mystical 
stories by Turgenev, The Darling and In the 
Cart by Chekhov. Conducted in Russian 
K. Pomorska 

21.271 Contemporary Russian Prose and 
Poetry 

Prereq. Russian IV 
U (1) Next offered 1985-86 
3-0-9 

A study of Russian literature from 1954 up to 
our time. Besides the writers of the so-called 
"thaw period" (V. Panova, I. Ehrenburg), such 
authors as A. Solzhenitsyn, L. Chukovskaya, 
and poet-singer B. Okudzhava are included. 
Conducted in Russian. 
K. Pomorska 

21.272 Russian Poetry of the 20th Century 
(New) 

Prereq.: Russian IV 
U (1) Not to be offered 1985-86 
3-0-6 

A study of the main poetic trends and their 
great representatives in Russia from the turn 
of the century to our time. Close reading of 
poems oy A. Blck, 0. Mandelshtam, V. May-
akovsky, A. Akhmatova, as well as by the 
contemporary poets-singers. Both the struc-
tural aspect and historical context of the poetic 
output are emphasized. 
K. Pomorska 

Spanish 

The indication of prerequisites for specific 
Spanish offerings does not apply to 
students who have already accomplished 
the equivalent work. For further placement 
advice, attend the Spanish Placement 
Session or consult with a field advisor in 
Spanish. 

Fundamental Language Subjects 

21.275 Spanish I 

Prereq.: — 
U (1, 2) 
4-0-8 

Introduction to understanding, speaking, read-
ing, and writing Spanish. Maximal use of 
fundamentals of grammar in active communi-
cation. Language laboratory program coordi-
nated with and supplementary to class work. 
J. W. Harris 
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21.278 Spanish II 

 

Intermediate Subjects 

 

21.285 Introduction to Spanish Culture 

       

Prereq Spanish I 
U (1, 2) 
4-0-8 

Continuation of Spanish I. Increased practice 
in reading. Conducted in Spanish whenever 
practical. 
M. Resnick 

21.277 Spanish ill 

Prereq Spanish II 
U (1,2) HUM-D 
4-0-8 

Aims at consolidation and expansion of skills 
in oral comprehension, speaking, reading, and 
writing. Uses short texts, taped interviews, and 
movies to study specific social issues of cur 
rent interest in Hispanic culture 
D. AAorgenstem 

21.278 Spanish IV 

Prereq Spanish III 
U (1,2) HUM-D 
4-0-8 

Continued improvement in oral and written 
comprehension and expression for literary. 
language, and cultural studies, as well as for 
non-scholarly use of Spanish Materials in-
clude film and radio broadcasts in addition to 
a selection of poetry and prose by modern 
masters, such as Borges, Garcia Marquez, 
Rulfo, and Lorca. 
D. Morgenstern 

21.279 Spanish Conversation 

Prereq Spanish II 
U (2) Not to be offered 1985-86 
3-0-6 

Gives students the necessary language skills 
to perform successfully in Spanish in a variety 
of social situations. Focus on oral communica-
tion. Uses popular media for listening practice. 
other materials include newspapers and mag-
azines. Arranges systematic exchanges with 
native speakers. Student projects involve 
reading, oral presentations, and classroom in-
teraction. Emphasizes communication skills 
needed by students in engineering and man-
agement for work in Latin America or Spain 
D. Morgenstern 

It Is recommended, but not required, that 
students take one of the following 4 
Intermediate level subjects before enrolling 
In 21.285 and above. All intermediate and 
advanced subjects are conducted entirely 
In Spanish. 

Language 

21.281 Spanish Conversation and 
Composition 

Prereq Spanish IV 
U (2) Next offered 1985-86 
3-0-6 

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 lit-
erary texts, periodicals, and local Spanish-lan-
guage media. Focus is on everyday life in the 
contemporary Spanish-speaking world. 
M Delgado 

21.282 Spanish for Bilingual Students 

Prereq • Fluency in a Spanish dialect 
(1) HUM-D Not to be offered 1985-86 

3-0-9 

Designed for students of Hispanic background 
brought up in the US. Expands oral and writ-
ten 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 non-literary readings are in En-
glish: class discussions in Spanish. 
D. Morgenstern 

Culture 

These are Intended as first courses in the 
literatures of the Spanish language. They 
provide general Information needed for 
more advanced work, and they develop 
reading skills necessary for the transition 
from language to literary subjects. Not 
open to native speakers. Conducted In 
Spanish. Given alternate years. 

21.284 An introduction to Latin American 
Culture 

Prereq.: Spanish IV 
U (1) HUM-D Next offered 1985-88 
3-0-6 

Overview of Latin America's cultural and liter-
ary development from the Discovery and Con-
quest to the present. Addresses through a 
study of literary texts, film, art, and music the 
questions of racial and cultural heterogeneity 
in Latin America, the area's psychological re-
lationship to Europe and the US, and particu-
lar ways in which the society experiences 
tradition and social change. Not open to native 
speakers. 
E. Garrels  

Prereq.: Spanish IV 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

Studies the major social, political, and aes-
thetic modes which have shaped Spanish civi-
lization. Coordinates the study of literature and 
the arts with the historical evolution of Spain. 
Readings and discussion focus on such topics 
as. The coexistence of Christians, Moors and 
Jews, Imperial Spain, The First and Second 
Republics, and the contemporary period as 
background for the emergence of distinctively 
Spanish literary and artistic movements. Not 
open to native speakers. 
M. Delgado 

Advanced Subjects 

21.288 Latin American Literature 1492-
1896: Creation of a Continent 

Prereq.. Spanish IV 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Traces the creation of a new literature to re-
cord and interpret a new reality. Begins with 
the Spanish Discovery and Conquest and 
studies the unfolding of the secular struggle of 
Spanish speakers in the Americas to give 
meaning to their experience through literature. 
Readings up to the Spanish American War of 
1898: these include texts by ColOn, Bemal 
Diaz del Castillo, Sor Juana Ines de la Cruz, 
Esteban Echeverria, José Hernandez, Ricardo 
Palma, and Jose Marti. Conducted in Spanish. 
E. Garrets 

21.287 Twentieth Century Latin American 
Literature: The Alchemist's Laboratory 

Prereq Spanish IV 
U (2, HUM-D Not to be offered 1985-86 
3-0-6 

Through reading poetry, novels, and short sto-
ries, students encounter a variety of creative 
responses to the complex and troubled reality 
of contemporary Latin America: from fantasy 
to social protest, from personal confession to 
the literary subversion of the language of 
demagoguery and mass media. Authors stud-
ied include Dario, Vallejo, Quiroga, Neruda, 
Arguedas, Rulfo, Borges, and Garcia Mar-
quez. Conducted in Spanish. 
E. Garrets 

21.288 The Modern Short Story in Spain 
and Latin America 

Prereq. Spanish IV 
U (1) Next offered 1985-88 
3-0-6 

Studies masterpieces of the short story pro-
duced in Spain and Latin America. Considers 
the short story as a genre with unique possi-
bilities for expression, and also as a sociologi-
cal phenomenon responding to particular 
historical circumstances affecting both writers 
and their readership. In addition, students 
write original stories based on analyses of 
narrative techniques employed by such au-
thors as Borges, Conker, Marlin Gaite, Aub, 
and Peri Rossi. Conducted in Spanish. 
M. Delgado 
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21.290 Literature and Social Conflict: 
Perspectives on Modern Spain 

Prereq.: Spanish IV 
U (1) HUM-D Next offered 1985-86 
3-0-6 

Considers how major literary texts illuminate 
principal 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 re-
ligion, urbanization, rural conservatism and 
changing sexual roles, and the Spanish Civil 
War. Authors studied include: Perez Galdos, 
Pardo Bazan, Unamuno, Ortega y Gasset, 
Salinas, Lorca, La Pasionaria, and Falcon. 
Conducted in Spanish. 
M. Resnick 

21.291J The Family in Spanish American 
Literature 

(Same subject as SP 447J) 
Prereq. Spanish IV 
U (1) Not to be offered 1985-86 
3-0-6 

Considers works of modern Spanish American 
literature which deal with relations of power 
and the definition of sex roles in the Hispanic 
family. Also considers the use of the family as 
a metaphor for larger societal units, the ideali-
zation of the family, and its portrayal as a 
haven from society's indifference and chaos. 
Works include novels and short stories by 
Donoso, Cortazar, Garcia Marquez, Villaverde, 
Bombal, de la Parra, as well as Sarmiento's 
autobiography. Conducted in Spanish. 
E. Garrels 

21.292 Cervantes and His Age 

Prereq: Spanish IV 
U (2) Next offered 1985-86 
3-0-6 

Critics have long recognized Spain as the 
birthplace of the novel and have seen in Don 
Quijote de la Mancha the prototype tor this 
genre. Concentrates on Don Quijote but also 
considers the author Cervantes as an out-
standing example of the humanist in 16th-cen-
tury Spain and Europe. Attention to Cervantes' 
humor and irony as well as his ideas on reli-
gion, justice, love, language, and artistic 
creation. 
M. Delgado 

21.293 History of the Spanish Language 

Prereq.: Permission of Instructor 
U (2) Not to be offered 1985-86 
3-0-6 

Starts with the modern languages and pro-
ceeds to successively earlier stages. Includes 
general concepts of language change; specific 
phonological, morphological, and syntactic 
changes in the history of Spanish; the place of 
Spanish among Romance tongues; modern di-
alects; reading of representative texts of ear-
lier periods. Discussion and readings in 
English and Spanish. Spanish III or equivalent 
normally provides sufficient preparation. 
J. W. Harris 

Literature in Translation 

21.296 Introduction to European and Latin 
American Fiction 

Prereq.: — 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

Studies great works of European and Latin 
American fiction. Attention to a variety of 
forms: the short story, novel, dialogue, and 
documentary. Emphasizes way in which the 
unique history of each country shaped the im-
aginative responses of its writers. Authors 
read include Flaubert, Borges, Brecht, Goethe, 
Cervantes, Laclos, Tolstoy, Stendhal, Garcia 
Marquez, and Colette. 
M. Resnick 

21.297J Sex Roles In Fiction: Europe and 
Latin America 

(Same subject as SP 432J) 
Prereq. — 
U (1) HUM-D Next offered 1985-86 
3-0-9 

Examines the representation of sexual roles in 
fiction. Studies works by European and Latin 
American authors ir their cultural and histori-
cal contexts. Themes emphasized: bourgeois 
women, women rebels, and redefinition of sex 
roles. Comparative analysis of works by: 
Laclos, Fontane, Moliere, Sor Juana Ines de 
la Cruz, Zola, Stefan, Lorca, Wolf, Wittig, and 
Puig. Materials used include films by: Godard, 
Bunuel, Saura, M. v. Trotta. 
E. Waldstein 

21.298J The Don Juan Legend 

(Same subject as SP 433J) 
Prereq.: — 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

Analyzes the Don Juan figure, tracing the de-
velopment from its first appearance in 17th-
century Spanish theatre through later versions 
in the cultures of France, Germany, and Italy. 
Syllabus includes plays, stories, poems, op-
eras, and films. One part of the syllabus fo-
cuses on Don Juan's counterpart, the femme 
fatale. Places attention on the notion of 
"machismo" (its elaboration and demystifica-
tion) and on the critique of traditionalist repre-
sentations of male-female relations organized 
according to patterns of activity/passivity, 
force/repression, seductionisubmission. 
E. B. Turk 

21.299J New Women's Voices 

(Same subject as SP 431J) 
Prereq.: — 
U (2) Not to be offered 1985-86 
3-0-6 

Contemporary women writers and the charac-
ters they create. Themes include the socializa-
tion of women in several patriarchal cultures, 
strategies of adaptation and/or rebellion, rela-
tionship to love and work, and search for iden-
tity. Experimentations with new narrative 
techniques to convey women's experiences of 
the past and visions of the future. Novels, 
short stories, poetry, and films by: Doris Less- 

ing, de Beauvoir, Cixous, Toni Morrison, Mar-
garet Atwood, Christa Wolf, Rita Mae Brown, 
Maria Luisa Bombal, Alice Walker, Ursula 
LeGuin, Von Trotta, and Duras. 
I. de Courtivron, E. Waldstein, M. Resnick, 
M. Richardson 

21.300J Courtship Themes in Romance 
Literature 
(New) 

(Same subject as SP 434J) 
Prereq.: 
U U (2) HUM-D Next offered 1985-86 
3-0-6 

Study of recurrent patterns of courtship in ma-
jor works from France, Spain, Spanish Amer-
ica, Portuga, and Brazil. Themes such as the 
grand passion, marriage as a happy ending, 
the witty battle between unwilling lovers, and 
the contemporary breakdown of both conven-
tional sex roles and the institution of marriage 
are examined. Authors include: Fernando de 
Rojas, Cervantes, Balzac, Puig, Zola, the 
Three Mattes, Machado de Assis, Garcia Mar-
quez, Chateaubriand, Wittig and Bombe!. 
M. Resnick 

21.301 Evil and Decadence In Literature 

(21.300) 
Prereq.: — 
U (2) Next offered 1985-86 
3-0-6 

Studies evil and decadence in literature, 
starting with Job and Petronius. Emphasizes 
French and English authors including the 
Marquis de Sade, Byron, Shelley, Laclos, 
Baudelaire, Rimbaud, Flaubert, Lautreamont, 
Huysmans, Mirbeau, Wilde, Gide, Mann, 
Firbank, Corvo, Genet, Huxley, Golding. 
Students encouraged to read some of the 
texts in the original. 
R. E. Jones 

21.302 The Occult, Mysticism, Religious 
Heresy, and Literature 

(21.301) 
Prereq — 
U (1) Not to be offered 1985-86 
3-0-9 

Studies religious beliefs alternative to Chris-
tianity and their influence on Western literature 
of the last 200 years. The Tarot, doctrines of 
the Gnostics, Manicheans, Bogomiles, Ca-
thars, Illuminists, Theosophists, Free Masons, 
Swedenborgians. Readings from Blake, Restif, 
Byron, Hugo, Balzac, Nerval, Baudelaire, Dos-
toevski, Strindberg, Yeats, Jung, Dinesen, 
Poe, Kafka. Tryon, Fowles. Also related 
themes in art and music. 
R. E. Jones 
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21.303 Twentieth-Century French Literature 
(New) 

Prereq — 
U (2) HUM-D Not to be offered 1985-86 
3-0-6 

Major writers and literary movements (Surreal-
ism, Existentialism, Pataphysics) in France 
since 1900. Texts are chosen from the works 
of Gide, Proust. Celine, Malraux, Bernanos, 
Sartre, Camus, de Beauvoir, Giraudoux, Clau-
de!, Anouilh, Beckett. lonesco, Genet, Breton, 
Artaud, Queneau. 
R. E. Jones 

21.304 Twentieth-Century European Drama 
(New) 

Prereq.: 
U U (1) Next offered 1985-86 
3-0-6 

Study of major playwrights, directors, and the-
orists of the theater in France, Scandinavia, 
Russia, Germany, Italy, and Spain. Among the 
authors studied are Strindberg, Chekhov, Pir-
andello, Lorca. Claude', Giraudoux, the Surre-
alists, the Expressionists, Brecht. Weiss, 
Arrabal, Sartre, Anouilh, Beckett, lonesco. Ge-
net. Students attend current productions in the 
Boston area. 
R. E. Jones 

21.305 Slavic Civilization: Magic, Vampires, 
and Witches 

(21.302) 
Prereq — 
U (2) HUM-D Not to be offered 1985-86 
3-0-6 

Introduction to the civilization of the Slays. Fo-
cuses on folk tales and epics — heroes, hero-
ines, and villains as well as their supernatural 
motivation. Compares folk heroes to equally 
fantastic Christian heroes in order to deter-
mine the constants of Slavic folk beliefs, which 
persist regardless of the dominant religion in 
any period. Explores recurrence of folk themes 
in literature and the arts. Emphasizes common 
Slavic linguistic and cultural heritage. Students 
encouraged to read some of the works in the 
original. 
J. Alissandratos 

21.306 The German Cinema 

(21.304) 
Prereq — 
U (2) Next offered 1985-86 
4-0-5 

Overview of the German film since its begin-
nings, emphasizing the New German Cinema 
of the 70s. Weekly screenings. Lectures and 
discussions deal with technical and aesthetic 
as well as socio-historical problems. Students 
keep weekly journal based on thorough analy-
sis of films as well as readings on social and 
historical background. Directors include: Lang, 
Ruttmann, Pabst, Schlondorff, Wenders, Her-
zog, Fassbinder, Lilienthal, M. v. Trotta. Con-
ducted in English. Films shown with English 
subtitles. 
M. Geisier 

21.308 Seminar in Kafka 

Prereq.: One subject in any literature • 
U (1) Not to be offered 1985-86 
3-0-6 

A thorough study of Kafka's novels, longer 
stories, microstories, and autobiographical 
writings. The human condition according to 
Kafka in the Age of Anxiety and beyond. Fol-
lowed by a more concentrated study of the 
Kafka canon and mystique in exegetic terms 
ranging from theological and philosophical 
through the more strictly literary to psychologi-
cal and sociological. Participants write one 
major paper (20 to 40 pages) and make one 
oral report. Readings in translation. 
M. Dyck 

21.309 German Avant-garde Theater 

Prereq -- 
U (2) Not to be offered 1e85-86 
3-0-6 

Innovative practitioners and theorists on the 
German stage from the turn of the century to 
the present time. Naturalism, impressionism, 
expressionism: epic theatre; variously trans-
muted new forms of comedy and satire; ex-
perimental, documentary, and political drama. 
Hauptmann, Wedekind, Hofmannsthal, Toiler, 
Hasenclever, Kaiser, Sternheim, Brecht, 
Weiss, Zuckmayer, Frisch, Durrenmatt, 
Handke, Hacks, and others. Readings in 
translation. 
M. Dyck 

21.310 Masterpieces of the Hispanic 
Tradition 

Prereq — 
U (1) HUM-D Next offered 1985-86 
3-0-6 

Major works of Hispanic literature and film, in-
cluding the Poem of The Cid, Cervantes Don 
Quijote, Lorca's House of Bernardo Alba, Gar-
cia Marquez's One Hundred Years of Solitude, 
short stories by Borges, and films by Bunuel. 
Traces development of Hispanic culture 
through focus on fanaticism, honor, and the 
grotesque, as well as on humor as a way to 
cope creatively with the world or to escape 
from it. 
M. Resnick 

21.313 How Are Poetry and Prose Made? 
(New) 

Prereq.: 
U U (2) Next offered 1985-86 
3-0-6 

Insight into the author's workshop: "What does 
a poet do with words?" The poet's treatment 
of sound and meaning: verse and theme. Po-
etic function of language among other func-
tions. Why do people read poetry? Techniques 
of prose composition. The role of metaphor 
and metonymy in poetry and prose. The his-
torical question. What is primary, poetry or 
prose? Literature and film. Material drawn 
from Russian, English. and other Western 
literatures. 
K. Pomorska 

21.314 Russian Avant-garde: Visual Arts, 
Literature 
(Revised Content) 

(21 315) 
Prereq — 
U (2) Not to be offered 1985-86 
3-0-6 

Futurist movement and its consequences in 
Russia (the Lett Front of Art-LEF). Parallel be-
tween Futurism in literature and Cubism in 
painting. Influence of Cubism on the poetry 
and prose of Majakovskij and Pastemak. Su-
prematism of K. Malevich. New ideas of time 
and space: new utopia. Discussions of the sit-
uation of the innovative artist in Soviet Russia. 
Readings and discussions in English. Students 
with a knowledge of Russian encouraged to 
read some texts in the original. 
K. Pomorska 

21.315 Russian Short Story and the 19th 
Century 
(New) 

Prereq — 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

The great development of Russian prose from 
Pushkin's Tales of Be/kin and "Queen of 
Spades" through Gogol, Lermontov, Turaenev, 
Tolstoi, Dostoevski, Leskov, and Chekhov. 
The growth of the short story as a structure as 
well as the history of themes and ideas per-
taining specifically to this genre. To disclose 
differences as well as the influence of foreign 
writers, the prose of L. Sterne, E. T. A. Hoff-
mann, and E. A. Poe is discussed. Some con-
trasting genres, such as Turgenev's novel 
Rudin and Puskin's Eugene Onegin are 
analyzed. 
K Pomorska 

21.316 The Roots of Russian Literature 

Prereq — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Roots of 19th- and 20th-century Russian Liter-
ature in medieval literature and folklore. Em-
phasizes themes, genres, and character types 
that originate in early times and recur in mod-
ern reworkings. Includes theme of writer as 
prophet; genres of chronicle, fairy tale, saint's 
life, and epic; folklore and saintly characters. 
Students encouraged to read assignments in 
Russian. 
J. Alissandratos 
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Senior Seminar 

21.320 Senior Seminar for Majors in 
Foreign Language and Literature 

Prereq.: -- 
U (2) 
3-3-0 

A workshop focusing on the specific task of 
thesis writing on topics in foreign literatures. 
Problems of methodology, organization, and 
critical writing addressed by means of faculty 
and student presentations. Gives special 
attention to research problems in foreign liter-
atures including the identification of biblio-
graphic tools and the acquisition of materials 
from foreign sources. Consult E. B. Turk. 

Studies in Language 

21.321J The Study of Language 

(Same subject as 24.900J) 
Prereq.: — 
U (1, 2) 111.1M-D 
3-0-6 

See description under subject 24.900J. 
J. W. Harris, W. O'Neil, J. R. Ross 

21.322J Language and Its Structure 

(Same subject as 24.901J) 
Prereq.: 21.140J or 24.900J 
U (2) 
3-0-6 

See description under subject 24.901J. 
J. W. Harris 

21.324 Workshop in Translation 

Prereq.: Permission of Instructor 
U (2) Not to be offered 1985-86 
3-0-6 

For students who wish to translate short sto-
ries, essays, or poems into English. Class in-
cludes the study of technical, historical, and 
theoretical aspects of translation, as well as 
discussion of students' work. Critically exam-
ines models of translation, both classical and 
contemporary. Gives attention to linguistic 
problems of translation. Students complete a 
translation project which they elaborate in con-
sultation with the faculty. Knowledge of any 
second language at an intermediate level or 
above is usually sufficient. 
C. V Chvany 

English as a Second Language 

21.325 English l: English as a Second 
Language 

Prereq. Placement test or Permission of 
Instructor 
U (1) 
3-0-6 

Reviews fundamental grammatical structures 
of English through study of four language 
skills: listening comprehension, speaking, 
reading, and writing. Class activities develop 

better understanding and use of English struc-
tures essential for active and accurate com-
munication. Language laboratory program 
coordinated with and supplementary to class 
work. 
K. J. Irving 

21.326 English II: English as a Second 
Language 

Prereq.: Placement test or Permission of 
Instructor 
U (1, 2) 
3-0-6 

Extends study of basic grammatical structures 
in English to more complex structural patterns. 
Consolidates and continues practice in speak-
ing, listening, reading, and writing. Activities, 
which include language laboratory work, rein-
force understanding of English and lead to in-
creased ability to communicate in English. 
K. J. Irving 

21.327 English III: English as a Second 
Language 

Prereq.: Placement test or Permission of 
Instructor 
U (1, 2) 
3-0-6 

Expands and continues study of complex 
grammatical structures in English. Improves 
and refines fluency and style by focusing on 
precision in the use of complex language pat-
terns in oral and written communication. Inte-
grates reading and language laboratory 
assignments. Examines the subtle interaction 
of structure and meaning and aims to develop 
skills sufficiently to allow proficient functioning 
in English. 
S. Flynn 

21.331 Development of Listening and 
Speaking Skills: English as a Second 
Language 

Prereq.: Placement test or Permission of 
Instructor 
U (1,2) 
3-3-3 

Provides intensive practice in idiomatic oral 
communication and listening comprehension 
for students who have mastered complex 
grammatical structures of English. Fall term 
focuses on presenting reports, explanations, 
and seminars to class using various ap-
proaches and styles. Gives some considera-
tion to appropriate teaching methods. Valuable 
for those who intend to teach or lecture in En-
glish. Spring term focuses on the management 
of conversations within a variety of social con-
texts. Language laboratory assignments. 
S. Flynn 

21.333 Expository Writing I for 
Undergraduates: English as a Second 
Language 

Prereq.: Placement test or Permission of 
Instructor 
U (1) 
3-0-6 

Reading, discussing, summarizing, and para-
phrasing articles and essays in nontechnical 
fields. Provides practice in basic writing skills 
by focusing on development of clear, well-
organized paragraphs and essays. Also gives 

attention to vocabulary development and 
grammar. Special focus on strengthening skills 
of bilingual students. 
K. J. Irving 

21.334 Expository Writing il for 
Undergraduates: English as a Second 
Language 

Prereq.: Placement test or Permission of 
Instructor 
U (1,2) 
3-0-6 

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. Devel-
ops idiomatic prose style. Gives attention to 
grammar and vocabulary usage Special focus 
on strengthening skills of bilingual students. 
Successful completion satisfies Phase I of the 
Writing Requirement. 
S. Flynn 

21.336 Expository Writing for Graduate 
Students: English as a Second Language 

Prereq. Placement test or Permission of 
Instructor 
G (2) 
3-0-6 

Extensive writing assignments in English es-
says to practice the rhetorical and stylistic pat-
terns under consideration. Topics progress 
from the basics of sentence structure through 
transitions and paragraph formation to organi-
zation of entire essay. Devotes some attention 
to other kinds of writing: grant proposals, 
thesis precis, job applications, and letters. 
C. Sawyer-Laucanno 

21.337 Workshop in Writing for Science 
and Engineering: English as a Second 
Language 

Prereq.: Placement test 
G (1, 2) 
3-0-6 

Analysis and practice of various forms of sci-
entific and technical writing, from abstracts to 
journal articles. Detailed analysis of problems 
of conveying technical information to a spe-
cialist audience. Comparable to 21.780 but 
methods designed to deal with special prob-
lems of those whose first language is not 
English. 
C. Sawyer-Laucanno 

21.338 Workshop in Writing for the Social 
Sciences and Architecture: English as a 
Second Language 

Prereq.: Placement test 
G (1) 
3-0-6 

Advanced subject focusing on techniques, for-
mat, and prose style necessary for research 
papers. Emphasis on writing as required in 
fields such as Economics, Political Science, 
and Architecture. Methods designed to deal 
with special problems of those whose first lar 
guage is not English. 
C. Sawyer-Laucanno 
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Special Topics 

21.348 Special Topics In Foreign 
Languages and Literatures 

Prereq. — 
U (1)  
Arr. 

21.349 Special Topics in Foreign 
Languages and Literatures 

Prereq.; — 
U (2)  
Arr. 

Advanced work in foreign languages and liter-
atures for students wishing to pursue topics or 
projects not provided f by regular subject of-
ferings. Before registeniog, student must plan 
course of study with appropriate instructor in 
the Section and secure the approval of the 
Section Head. Normal maximum credit is 6 
units. Nine-unit projects are occasionally ap-
proved. If the work is to count toward the 
HASS Requirement, it must carry 9 units. SIY-
unit projects count toward the HASS Require-
ment only by special petition to the Institute 
Committee on Curricula. Consult Department 
headquarters. 

History 

For other subjects related to history in 
addition to those given below, see 
Interdisciplinary Subjects, 21.901J-21.992. 

European History 

European History subjects are divided Into 
two categories: Basic Fields: 21.350-21.365, 
and Special Subjects and Seminars: 
21.366-21.389. 

Basic Fields 

21.350 The Ancient World I: Near East and 
Greece 

Prern — 
U (1) HUM-D 
3-0-6 

The cultural and political history of the ancient 
Near East and Greece down to Alexander the 
Great. Topics include: the evolution of urban 
societies and empires; religion, scienca, and 
technology; East-West contacts; rise of the 
polis and democracy; slavery; emergence of 
new art and literary forms. Readings of pri-
mary texts (e.g., Near Eastern myths, Homer, 
Thucydides) and a textbook. 
H. A. T. 0. Reiche 

21.351 The Ancient World II: Rome 

Prereq.: — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Roman republic in origin, structure, function. 
Roles of traditionalism, improvisation, Greek 
t;umanism. Outer success, yet internal polari-
zation. Manipulation and terror as political in-
struments. Pompey, Cicero, Caesar, Augustus 
in ancient and modern perspective. Definitions 
of triumph and decline. Rostovzeff on proletar-
ization. Why no industrial revolution in third 
century? Conflict of religions, Orthodoxy as 
value in theology and Roman law. Wide sam-
pling of historians, ancient and modern. 
H. A. T. 0. Reiche 

21.352 The Middle Ages I 

Prereq — 
U (1) HUM-D 
3-0-6 

Transitions from late Antiquity to the "First Eu-
rope," roughly from 300-1000 AD. Examines 
changes in late Roman ideas and institutions 
and the formation of a Gallo-Roman and then 
of a distinctively European society. The issues 
of "civilization" and -barbarism," decline of lit-
eracy and urban centers, rise of the Church, 
Charlemagne, Vikings and Moslems, and the 
formation of feudal society. 
R. M. Douglas 

21.353 The Middle Ages II 

Prereq.: 
U U (2) HUM-D 
3-0-6 

Europe from the Viking-Magyar invasions 
through the phenomena of expansion 1 050-
1300: populalion growth, "agricultural revolu-
tion," revival of towns and trade, advent of a 
merchant class; feudal monarchies, Crusades, 
rise of universities and the formation of new 
elites. The civilization of the High Middle Ages 
treated as an unstable unity 
R. M. Douglas 

21.356 History of the Western World I: 
1500-1815 

Prereq.: — 
U (1) HUM-D 
3-0-6 

The evolution of the western world between 
the end of the Middle Ages and the French 
Revolution. Topics: heritage of the Middle 
Ages; emergence of the new dynastic monar-
chies; the great explorations; the Renaissance 
in Italy and Northern Europe; the Protestant 
and Catholic Reformations; the Scientific Rev-
olution; the Enlightenment; development of the 
bureaucratic state; the American and French 
revolutions. 
D. B. Ralstor, 

21.357 History of the Western World II: 
1815-1970 

Prereq.: 
U U (2) HUM-D 
3-0-6 

Survey of the West during the era of its pre-
ponderence, the 19th and early 20th centuries, 
and during its subsequent retreat from world 
domination. Among the topics considered: the 
IndustCal Revolution and its spread: liberalism 
and the modern nation state; unification of 
Italy and Germany; the "new" imperialism; 
World War I and the eclipse of Europe; the 
Russian Revolution and its consequences; the 
long armistice and World War ll; "Pax Ameri-
cana" and the post-war international order; the 
resurgence of the non-western world. 
11 B. Ralston 

21.360 European Social History In the 19th 
and 20th Centuries 

Prereq. — 
U (2) Next offered 1985-86 
3-0-6 

Studies the large-scale social and economic 
forces that changed the character of European 
society. Analyzes changes in: population, diet, 
and health standards; mass migrations; class 
and family structures, roles of women and 
children; conditions of labor. The emergence 
of mass social and revolutionary movements 
in response to these changes is a major 
theme. 
W. B. Watson 
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21.361 Europe In the 20th Century 

Prereq.: — 
U (1) 
3-0-6 

The quest for mass participation in politics as 
the unifying theme of European history in the 
period of the two World Wars. The struggle 
among mass movements organized by labor, 
the Church, parliamentary parties, and the 
state itself for dominance in political life. The 
consequences of runaway inflation and world 
depression; causes of World War II; mobiliza-
tion; and the structure of post-war Europe. 
W. B. Watson 

Special Subjects and Seminars 

21.365 The Renaissance in Italy 

Prereq — 
U (1) 
3-0-6 

Comparative studies in the development of 
Italian society, politics, and culture from the 
generation of Dante to the age of Machiavelli, 
emphasizing Florence and Venice. Reading 
drawn extensively from treatises and docu-
ments written by magistrates, merchants, and 
lawyers; artists, scholars, and men of letters of 
this period. Lectures and discussion; short 
papers. 
R. M. Douglas 

21.9 Marx, Darwin, and Freud 

Prereq — 
U (1) HUM-D 
3-0-6 

Historical and critical study, in depth, of the at-
tempts of Marx, Darwin, and Freud to investi-
gate the natural and cultural development of 
humans and society, which are treated as 
problems in creativity, in intellectual history, in 
history and philosophy of the cultural sciences, 
and in social thought. 
B. Mazlish 

21.370 Anarchism 

Prereq — 
U (2) Next offered 1985-86 
3-0-6 

Readings from the classics of European and 
American Anarchism, and the study of anar-
chistic and anarchosyndicalist movements in 
Europe and the utopian anarchistic communi-
ties in the US. Examines all branches and ver-
sions of anarchism, from radical individualists 
to collectivist communitarians and various 
anarchistic critiques of modern industrial, 
bureaucratic society.  
W. B. Watson 

21.371J The industrial Revolution: A Social 
and Cultural History (1750-1850) 

(Same subject as STS 315J) 
Prereq — 
U (2) 
3-0-6 

Examines the industrial revolution itself and its 
4-T4,d on society and culture. Focuses atten-
tion on the intellectual, emotional, artistic, liter-
ary, and social effects, including implications 
for demographic and class structure and for 
the family. Presentations, where possible, in 
terms of individuals such as A. Smith, 
Malthus, Rousseau, Owen, Carlyle, St Simon, 
and Fourier. 
B. Mazlish 

21.372 France 1789-1969: From the 
Revolution to Charles de Gaulle 

Prereq.. — 
U (1) 
3-0-6 

The French Revolution and the nature of the 
revolutionary and Napoleonic settlement; the 
search for stable political institutions down to 
1870; the factors underlying the stability of 
French society in the 19th century; the nature 
of the post-1870 republican synthesis and its 
breakdown in the 20th century; the efforts fol-
lowing World War 11 10 reach a new political 
and social settlement. 
D. B. Ralston 

21.373 Modern Spain, 1469-1939 

Prereq.: — 
U (1)  
3-0-6 

Development of modern Spain from union of 
Castile and Aragon to triumph of General 
Franco in Spanish Civil War. Topics. growth 
and collapse of empire, struggle to establish a 
modern state, liberal experiment and oligarchic 
reaction, pronunciamien to-style rebellions, rule 
of new elites, collapse of monarchy and the 
Republican experiment, polarization and civil 
war. 
W. B. Watson 

21.375 The Making of Russia in the Worlds 
of Byzantium, Mongolia, and Europe (ca. 
850-1800) 

Prereq — 
U (2) Next offered 1985-86 
3-0-Q 

Kievan state, tsardom of Muscovy, Petrillo 
empire: periods of development of Russian 
historical identify within Byzantine, Eurasian 
steppe, and Western culturally or politically oc-
cupied spaces. The more lasting, defining in-
fluences of such experiences, together with 
geography, ethnology, and also great leaders 
(St. Vladimir, Genghis Khan and his Eurasian 
heirs, St. Sergius, Ivan the Terrible, Peter the 
Great, Catherine the Great) on Russian insti-
tutions arid culture. 
R. E. MacMaster 

21.376 Imperial and Revolutionary Russia: 
Culture and Politics 

Prereq — 
U (1) HUM-D 
3-0-9 

Analyzes Russia's social, cultural, political her-
itage, Eurasian imperialist and autocratic, ca. 
1850. Reform, modernization—and national 
catastrophe: World War I, 1917 Revolution, 
Civil War of 1918-1921. Emphasizes emer-
gence of radicalism (Populism, Communism) 
as a political culture. its role in the making of a 
new order, the USSR, in the Russian empire 
and in world history. Larger cultural themes 
concerning revolutionary consciousness; films, 
literature, social thought. 
R. E. MacMaster 

21.377 The Soviet Union: A Communist 
Society in Historical Perspective 

Prereq — 
U (2) HUM-0 Next offered 1985-86 
3-0-9 

Marxism-Leninism, totalitarianism, and mod-
ernization in post-revolutionary Russia. Phys-
ical and ideological setting, the rise of Stalin, 
collectivization and industrialization, the terror 
and the purges, the process of de-Stalinization 
under Khrushchev and his successors, the 
transition from developing to industrial society, 
contemporary movements of dissent among 
intellectuals, religious groups, and nationali-
ties. Problems of evaluating the i.hanging So-
viet Union and other Communist regimes, 
especially China. 
R. E. MacMaster 

21.378J Seminar in the Historical and 
Political Evolution of the Soviet Union 

(Same subject as 17.609J) 
Prereq.: Permission of Instructor 
U (2) 
3-C-6 

A reading subject on the history and politics of 
the Soviet Union. Emphasizes internal devel-
opments rather than foreign policy. Students 
discuss the readings weekly. All required 
readings are in English, but supplementary 
readings in Russian are available for those 
students wishing them. Open to advanced un-
dergraduates with some previous work in the 
Soviet area. Meets with 17.609 and 17.610. 
L. R. Graham 

21.379 Spanish Civil War, 1936-39 

Prereq 
U (2) Next offered 1985-86 
3-0-6 

Examines how traditional conflicts in Spanish 
society erupted into civil war, almost immedi-
ately provoking a worldwide response. Exam-
ines the consequences of the Civil War for 
Spain and the rest of Europe in light of politi-
cal, social, and economic issues selected by 
students and the instructor. Special attention 
this year to literary responses to the war. 
W. B. Watson 
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21.380 Hitler and Germany Since Bismarck 

Prereq — 
U (2) Next offered 1985-86 
3-0-9 

Bismark, Kaiser Wilhelm II, the Weimar Re-
public: belated nation-building and industriali-
zation, total war, revolution (left and right). The 
millenarian ideas, new political style, and rise 
of Nazism. The regime: from the friendly fas-
cist internal German phase (to about 1938) to 
that of totalitarianism, imperialist aggression 
and world war, terrorist and racist (the de-
struction of the European Jews) genocide. The 
Germanies since 1945: culture, politics, econ-
omies, society. 
R. E. MacMaster 

21.383 Revolution In the 20th Century 
(New) 

Prereq. — 
U (2) HUM-D 
3-0-6 

Introduction to history through the analysis of 
20th-century revolutions. Main focus on the 
Russian and Chinese revolutions. Among as-
pects of revolution examined: weaknesses of 
the old order, the development of revolutionary 
ideologies, rhe roles of radical elites, the dy-
namics of revolutionary movements before 
and after gaining power. Study of various the-
ories of revolution, including classical Marxism 
and its contemporary versions. Readings in 
both primary sources and works of 
interpretation. 
D.B. Ralston 

21.386 History and Psychoanalysis: 
Life-History 

Prereq.: 
U U (1) 
3-0-6 

Applies psychology, especially psychoanalysis, 
to understanding of history. Emphasizes indi-
vidual life-histories. First part: examination of 
psychological theories of Freud, Erikson, and 
others, and then of case studies, such as of 
Hitler and Gandhi. Second part: reports by 
members of the class on their own attempts at 
a life-historical study. 
B. Mazlish 

American History 

American History subjects are divided into 
two categories: Basic Fields: 21.390-21.429 
and Special Subjects and Seminars: 
21.430-21.459. 

Basic Fields 

Introductory Series 

21.390 American History to 1865 

Prereq. — 
U (1) HUM-D 
3-0-6 

A survey of American history from the colonial 
period through the Civil War that emphasizes 
the connection of social, economic, and politi-
cal development. Topics: early European set-
tlements in North America; social and 
economic change in the colonies; the Revolu-
tion; regionalism and industrialization; 
Jacksonian politics and reform; territorial ex-
pansion; slavery anu the crisis of the 1850s; 
secession and the Civil War. 
P. Maier 

21.391 American History Since 1865 

Prereq.: — 
U (2) HUM-D 
3-0-6 

A survey of American history since Recon-
struction. Topics: Reconstruction and the 
"racial settlement" of the late 19th century; im-
migration; agricultural, industrial, and commer-
cial development; populism and progressivism, 
World War I and its aftermath; the New Deal; 
World War II and the Cold War; growth of the 
modern Presidency and the expansion of the 
role of government; the Civil Rights Move-
ment; Vietnam and beyond. 

McGerr 

Chronological Series 

21.400 Colonial America 

Prereq.: — 
U (2) 
3-0-6 

British North American history to about 1763 
emphasizing the development of society and 
politics. Topics: the discoveries of America, 
earliest settlements, the Old British Empire, in-
surrections and witchcraft, slavery, the colonial 
wars, economic and social change, religion, 
politics and ideology before the American 
Revolution. Readings draw upon recent schol-
arship, much of which is interdisciplinary, and 
include writings from the colonial period. 
P. Maier 

21.401 The American Revolution 

Prereq.: — 
U (2) Next offered 1985-86 
3-0-6 

English and American backgrounds of the 
Revolution; issues and arguments in the An-
glo-American conflict; Colonial resistance and 
the beginnings of Republicanism; the Revolu-
tionary War; constitution writing for the states 
and nation; effects of the American Revolu-
tion. Concerned primarily with the revolution-
ary origins of American government. Readings 
emphasize documents from the period — 
pamphlets, correspondence, the minutes or 
resolutions of resistance organizations, consti-
tutional documents and debates. 
P. Maier 

21.402 The Establishment of the American 
Republic, 1790-1850 

Prereq.: — 
U (1) 
3-0-6 

Examines Americans' efforts to establish the 
republic and work out the meaning of the 
American Rr volution in a period that saw the 
beginnings of industrialism and regional eco-
nomic specialization, the emergence of the 
West, the development of parties and of de-
mocracy, and an intensifying conflict over the 
issue of slavery. Readings include writings 
from the period. 
A. D. Kaledin 

21.403 The Civil War and Reconstruction 

Prereq — 
U (1) 
3-0-6 

Anti-slavery and the intensification of section-
alism in the 1850s; the secession crisis; politi-
cal and military developments in the Civil War 
years; the -reconstruction" of Southern politics 
and society after Appomattox. 
M. McGerr 

21.404 America In the Progressive Era, 
1877-1917 

Prereq.: — 
U (1) 
3-0-6 

Industrializaton, urbarizatioi., and political 
change between Reconstruction and World 
War I Includes: the growth of industry and big 
business, labor, immigration and urban ma-
chine politics, agricultural change and the 
emergence of populism, progressivism, arid 
the changing role of the US in world politics. 
Readings draw upon historical studies and 
documents of the period, including fiction and 
reportage. 
M. McGerr 



Humanities 191D 

21.405 America In the Twenties and 	 21.411 American Ideas and Culture: The Special Subjects and Seminars 
Thirties, 1917-1941 Modern Age, 1920-1980 

Prereq.. — 
U (2) 
3-0-6 

American politics, society, and culture during 
World War I, the 1920s, and the Great 
Depression. Afro-American and Southern his-
tory also receive attention. Topics: impact of 
the war on American society, failure of post-
war internationalism, economy and culture of 
the twenties, impact of the Depression, and 
significance of the New Deal. Readings in 
both historical and literary materials, accom-
panied by contemporary films. 
S. Deutsch 

21.406 America Since World War II, 1941 to 
the Present 

Prereq.: — 
U(2) 
3-0-6 

The transformation of American politics and 
society during and after World War II. Topics: 
the deepening American involvement in world 
affairs; expansion of the role of government; 
the civil rights movement, the new left, and the 
women's movement; political and cultural 
crises of the 1960s and 1970s. Readings in-
clude historical studies, contemporary litera-
ture and journalism, accompanied by films. 
M. McGerr 

Topical Series 

21.409 American ideas and Culture: From 
the Puritans to the Civil War 

Prereq. — 
U (1) HUM-D Next offered 1985-86 
3-0-6 

American thought and culture from the 17th-
century Puritans to the Civil War, as ex-
pressed in the work of various classic Ameri-
can writers, thinkers, artists (e.g., Edwards, 
Franklin, Jefferson, Adams, Madison, Emer-
son, Whitman) and as embodied in American 
institutions, social life, and law. The influence 
of social structure and material circumstance 
on ideas America. The emergence of the 
fundamental myths of American culture. 
A. D. Kaledin 

21.410 American Ideas and Culture: From 
the Civil War to WWI 

Prereq.: — 
U (1) HUM-D Next offered 1985-86 
3-0-6 

American intellectual and cultural life in an era 
of intense social and economic dislocation, 
studied mainly through the ideas of major fig-
ures and movements of the period. "Victorian" 
culture in the Gilded Age; the influence of Dar-
win and Freud on American thought; the re-
sponse of religion to science and the new 
urban-industrial culture; "Progressive" ideas 
about reform, class, social order, and justice; 
changing ideas about race, women, black 
Americans, the immigrant; developments in lit-
erature, art, architecture, and popular culture. 
A. D. Kaledin 

Prereq.. — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

American thought and culture from the Jazz 
Age and the "Lost Generation" of the 1920s 
through the Counterculture of the 1960s and 
the new conservatism of the 19705. Develop-
ments in popular culture and in religious and 
political thought; changing ideas about men, 
women, sexuality, and ethnicity; the effect of 
technology on American cultural life and insti-
tutions. Examines the current sense of crisis. 
A. D. Kaledin 

21.412J American Urban History I 

(Same subject as 11.013J) 
Prereq. — 
U (1) HUM-D 
3-0-6 

See description under subject 11.013J. 
R. M. Fogelson 

21.413J American Urban History II 

(Same subject as 11.014J) 
Prereq — 
U (2) HUM-D 
3-0-6 

See description under subject 11.014J. 
R. M. Fogelson 

21.416J American Women's History 

(Same subject as SP 420J) 
Prereq.. — 
U (2) 
3-0-6 

A survey of American women's history from 
the colonial era to the present. Includes: the 
socialization of women, the transformation of 
women's work, social and political organiza-
tion, the changing content of women's rights; 
alterations in family life, sexual ideas and 
practices. 
S. Deutsch 

21.431 Thomas Jefferson and His Age 

Prereq. — 
U (1) Next offered 1985-86 
3-0-9 

Intensive study of the ideas and life of 
Thomas Jefferson and, through him, of politi-
cal, intellectual, and cultural issues central to 
his era. Considerable attention to the ideas of 
John Adams and Alexander Hamilton, and to 
the Jeffersonian tradition in the 19th and 20th 
centuries. 
A. D. Kaledin 

21.432 Religion in America 

Prereq.. — 
U (2) Next offered 1985-86 
3-0-6 

A history of religious life and thought in Amer-
ica, emphasizing the 19th and 20th centuries. 
Main topics: developments in the major 
churches; the evangelical-revivalist tradition 
from Jonathan Edwards to Billy Graham; origi-
nal American religions (e.g., Mormonism); 
recent religious developments (e.g„ Eastern 
religions, therapeutic faiths, born-again Christi-
anity, satanic cults). The place of religion in 
American culture and politics. 
A. D. Kaledin 

21.433J industrialization and Cultural 
Change In 19th-Century America 

(Same subject as STS 310J) 
Prereq.. 
U (2) Next offered 1985-86 
3-0-6 

See description under subject STS 310J. 
M. R. Smith 

21.435 The American Psyche 

Prereq — 
U (2) HUM-D 
3-0-6 

A study of 1) the American national charac-
ters, i.e., tne question of identity, starting with 
the examination of the concept itself and then 
of efforts (e.g., by Tocqueville, Erikson) to de-
scribe and analyze such a presumed charac-
ter; and 2) the application of psychological 
approaches to individuals (e.g., Jefferson, Lin-
coln), to persistent themes (e.g., the frontier 
hero, or cowboy), and to collective phenom-
ena and events (e.g., slavery, the American 
Revolution). 
B. Mazlish 

21.439 Fortress America: The Rise of the 
American Military, 1945-1975 

Prereq.: — 
U (2) 
3-0-6 

Critical examination of the development of a 
large permanent military establishment in the 
post-war period and the consequences of this 
development for both domestic and interna-
tional policies. Topics: ideological and political 
justifications for military establishments, 
changing force structures, changing role of 
military institutions in foreign policy, defense 
budgets, impacts of defense spending. 
W. B. Watson 
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21.449 Seminar in American Studies 	21.455J The History and Politics of the 
Third World Through the Novel Prereq — 

U (2) Next offered 1985-86 
3-0-9 

Introduces students to the problems and is-
sues in the interdisciplinary study of American 
culture. Devoted either to classic works of 
scholarship in the field of American studies or 
to a particular problem or theme. Topic for 
1984-85: American popular culture since 
1945. TV, movies, rock and country music, 
comedy, "amusement" parks, popular fiction, 
pop-cult "stars." Theories of popular culture. 
The relationship of popular to literary culture. 
A. D. Kaledin 

History of Africa, East Asia, Latin 
America, and the Middle East 

History of Africa 

21.450 The History of Africa 

Prereq.. 
U U (1) HUM-D Next offered 1985-86 
3-0-9 

The history of ancient, medieval, early mod-
ern, and pre-20th century Africa with close 
attention to the peopling of the continent, de-
velopment of culture, development of king-
doms, slave trade, assault by Europe, partition 
into colonies, beginnings of colonial rule, and 
nature of the African response. 
R. I Rotberg 

21.451J The History of 20th-Century Africa: 
Nationalism and Nation-Building 

(Same subject as 17.551J) 
Prereq.: — 
U (2) HUM-D 
3-0-9 

The political development of modern black Af-
rica, concentrating on an examination of colo-
nial rule, African resistance and rebellion, the 
ultimate struggle for independence, and post-
independence politics and readjustments. 
R. I. Rotberg 

21.452 Comparative African Politics: Crises 
In Southern Africa 

Prereq. — 
U (2) Next offered 1985-86 
3-0-6 

Political and historical problems of South Af-
rica, Namibia, Zimbabwe, and other countries 
of southern Africa. Particular attention paid to 
the development of apartheid in South Africa 
and to its possible future abolition. Also 
closely examines the liberation struggle in 
southern Africa, its successes and failures. 
Role of American and European policy toward 
southern Africa looked at critically. Analyzes 
the position of American corporations. 
R. I. Rotberg 

(Same subject as 17.553J) 
Prereq.: -- 
U (1) Next offered 1985-86 
3-0-6 

Studies history, society, and politics of the 
black third world through a selected examina-
tion of a dozen critical novels. Authors read in-
clude Ahrahartv, Achebe, Armah, Cary, 
Lamming, Hutchinson, Mulaisho, Naipaul, 
• Oyonyo, Beti, Sembene, Brink, 
Gr;rdimer, Paton, and Jacobson. 
F. I. Rotberg 

21.457J Research Seminar in imperialism 
and Colonialism 

(Same subject as 17.564J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-6 

Topics in the economic, social, and cultural 
bases of imperialism and colonialism, its the-
ory and practice. Substantial written work 
expected. 
R I. Rc:bero 

History of East Asia 

21.460 East Asian History: China 

Prereq.: — 
U (1) HUM-D 
3-0-6 

History of Chinese civilization from the Shang 
through the Ch'ing dynasties (1500 BC-1911 
AD). Topics: the origins of Chinese civilization, 
Confucianism and Taoism, the early empire, 
the effects of Buddhism, the Tang-Sung tran-
sition, popular literature, Ch'ing conquest and 
the late empire, 19th-century rebellion and 
decline. 
P. C. Perdue 

21.461 East Asian History: Japan 

Prereq.: — 
U (2) HUM-D 
3-0-6 

History of Japanese civilization from its origins 
to the present, concentrating on the period of 
rapid transformation from the late Tokugawa 
period through the end of the American occu-
pation (1800-1954). One major theme is the 
distinctiveness of Japanese society and the 
nature of foreign influences on it. 
P C. Perdue 

Prereq.: — 
U (1)  
3-0-6 

The long-term processes of social and eco-
nomic change from the Sung to the Ch'ing dy-
nasties. Examines the roles of geography, 
regional variation, demographic change, com-
merce and state economic policy, advances in 
technology, and transformation of agriculture; 
landlords, tenants, and social relations on the 
land; popular culture, forms of collective ac-
tion. Concludes with dtscussion of the contem-
porary legacy of this period's trends. 
P. C. Perdue 

21.483 The Chinese Revolution: 1850-1976 

Prereq.: — 
U (2)  
3-0-6 

The protracted process of revolutionary up-
heaval and social transformation in China from 
the Taiping Rebellion of the 1850s through the 
death of Mao, paying attention to the interac-
tion of domestic and foreign influences. In-
cludes comparison of Mao's revolutionary 
practice with theories of revolution, Marxist 
and non-Marxist. 
P. C. Perdue 

History of Latin America 

21.470 Latin American History 

Prereq.. — 
U (1) Next offered 1985-86 
3-0-6 

Survey of Latin America from the Conquest to 
the present. Analyzes Latin America as a "pe-
ripheral" area in the global economy; empha-
sis on relationships between economic, social, 
and political change, and on the emergence of 
the authoritarian state. Case studies include 
Cuba, Mexico, Argentina, Brazil. 
P. H. Smith 

21.472J Politics of Mexican Development 
(New) 

(Same subject as 17.582) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Development of Mexican political system and 
relationship between the state and commer-
cial-industrial elites, organized labor, peasants, 
and the military. Special attention to effects of 
international environment on Mexican politics 
and economics. Evaluation of Mexican 
"model" of development and its implk3ations 
for other third world nations. Open to under-
graduates with permission of instructor 
P. H. Smith 

21.462 Social and Economic 
Transformation In China, 900-1850 
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21.480 The Middle East From the Rise of 
Islam to World War I 

Prereq.: — 
U (1) HUM-D 
3-0-6 

Surveys Middle Eastern history. Part I exam-
ines the Classical Age of Islam (600-1300) 
through themes of Arab expansion and adap-
tation. Stresses nomadic-urban encounters, 
sociopolitical institutions, religious sects, cul-
tural-scientific achievements and their trans-
mission to Europe. Part II examines later 
Islamic states (post 1300), especially the Otto-
man Empire and its background, to modern 
Middle East. Emphasizes Europe's dramatic 
expansion after 1800 and Middle Eastern re-
sponses to the European challenge, including 
rise of modern nationalisms. 
P. S. Khoury 

21.481 The Middle East In the 20th Century 

Prereq.: — 
U (2) HUM-D 
3-0-6 

Surveys major political, socioeconomic, and 
cultural changes in the post-World War I Mid-
dle East through the lenses of religion, state, 
and nationalism. Investigates interwar inde-
pendence struggles against Europe, followed 
by the emergence of American and Soviet in-
fluence, radical nationalist and socialist move-
ments, and the growth of modern states and 
societies after 1945. Concludes with examina-
tion of contemporary problems in historical 
perspective: Arab-Israeli conflict, crisis in 
Lebanon, oil and regional security, Islamic re-
vivalism, and the Iranian revolution. 
P. S. Khoury 

21.482J The 'Islamic' City: History, Culture, 
and Form 

(Same subject as 4.683J) 
Prereq.: — 
G (2) 
3-0-6 

See description under subject 4.6831 
P. S. Khoury, W. L. Porter, Y. Tabbaa 

21.483 Nationalism, Imperialism, 
Revolution: The Middle East 

Prereq.: -- 
U (1) 
3-0-6 

The Middle East's experience with nationalism 
in the 20th century. Examines theories and 
varieties of nationalism, imperialism, and revo-
lution. Focus on Arab nationalism: its origins; 
character of independence movements; rise of 
radical pan-Arabism and relationship with radi-
cal Islamic and Marxist movements; special 
place of Palestinian nationalism; and retreat 
from pan-Arabism after 1970, Comparisons 
with Turkish, Iranian, and other third world 
nationalisms. 
P. S. hhoury 

Prereq.. — 
U (2) Next offered 1985-88 
3-0-6 

Examines process of colonization/decoloniza-
tion, interplay of human and physical environ-
ment, and role of Islam in shaping the 
character of state and society in independent 
Egypt. Explores kinds of change Nasser's 
"revolution" (1952-70) produced, with atten-
tion to the army in politics, urban and rural so-
ciety, lure of Arab nationalism/socialism, and 
superpower rivalry. Ends with assessment of 
"de-Nasserization" in 1970s and implications 
of Sadat regime's economic and political liber-
alization, pro-American orientation, and 
"peace" with Israel. 
P. S. Khoury 

21.490 Special Topics in History 

Prereq.: — 
U (1)  
Arr. 

21.491 Special Topics In History 

Prereq.:— 
U (2)  
Arr. 

Individual supervised work for students who 
wish to study topics not covered in the regular 
history offerings. Before registering for this 
subject a student must plan a course of study 
with some member of the History Section and 
secure the Section Head's approval. Normal 
maximum is 6 units; to count toward the Hu-
manities Requirement, 9 units are required. 
Nine-unit projects are occasionally approved. 
P. Maier 

21.50 introduction to Anthropology 

Prereq.: — 
U (1) HUM-D 
4-0-8 

Cultural differences and anthropology, ap-
proached through case studies of societies 
from different leve1,4 of social complexity: 
hunter-gatherers, tribal peoples, peasants, 
complex societies. One case study of a com-
plex society — e.g., ancient Maya, Inca, or 
Mesopotamia — drawn from archaeological 
research. Field methods and theory in anthro-
pology and archaeology. Impact of change on 
small-scale societies. 
M. Diskin 

21.501 Crossing Cultural Boundaries 

Prereq.. — 
U (2) HUM-D 
3-0-9 

How do we experience and understand other 
cultures? By examining anthropological re-
search techniques, reading personal accounts 
of fieldwork, and carrying out their own re-
search projects, students consider the problem 
of gaining systematic knowledge about other 
people. Equips students to more critically as-
sess social scientists' claims about human be-
havior and culture. Consult J. E. Jackson. 

21.502 Controversies and Core ideas in 
Anthropology 

Prereq -- 
U (2) HUM-D 
3-0-6 

Key problems and concepts in social science, 
especially those relevant to sociology, psy-
chology, and other disciplines, but with an 
emphasis on anthropological contributions. 
Culture, evolution, exchange, values, roles, 
function, history and social change, human 
nature, model building, theory testing, structur-
alism. Emphasis on the origin and subsequent 
development and elaboration of basic ideas, 
and on the social and historical contexts of 
these ideas. Consult S. Traweek, 

21.503 Paths to Civilization 

Prereq.: — 
U (1) HUM-D 
3-0-6 

Evolution of humankind and rise of complex 
societies and empires examined comparatively 
in a number of different culture areas. Focus 
on human evolution, domestication of plants 
and animals, development of sedentary life, 
origins of the state, spread of civilization. Eco-
logical adaptation, technology, trade, religion, 
and the "great man" examined as agents of 
cultural change. Areas considered: the Ameri-
cas, Europe, Southwest Asia, Africa, Indus 
region, China. 
A. Steinberg, F. Wiseman 
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21.504 Approaches to Archaeology 21.511 Magic, Shamanism, and Witchcraft: 	21.521 Central American Society 
The Dynamics of Belief and Practice 	(New) 

Prereq.: — 
U (2) 
2-4-6 

Studies various analytical techniques and ap-
proaches used to "tease" the past out of 
archaeological remains. Lectures and discus-
sions on methods of archaeology and their 
theoretical underpinnings. Weekly lab sessions 
devoted to analyzing artifacts and data, and 
testing the tools of archaeology. Topics: sur-
veying and locating sites, excavation strate-
gies, dating techniques, analyzing ceramic and 
Ilthic artifacts, studying organic remains, statis-
tics, uses of inference, and experimental 
archaeology. 
S. P. DeAtley 

21.605 Anthropology and Technology 

Prereq.: — 
U (1) HUM-D 
3-0-6 

Technology as cultural subsystem and shaper 
of human culture. Case studies of 1) small-
scale non-industrialized technology, 2) an an-
dent complex technology (the Inca State), 
3) culture change and industrialization in the 
Green Revolution, and 4) high technology and 
a new work force in the electronics industry. 
Emphasis on the interactions among the tech-
nical, social, and ideological dimensions of 
technology. Consult J. Howe. 

21.506J Seminar on Technology and 
Development 

(Same subject as 17.330J, 22.94J) 
Prereq.: — 
G (2) 
3-0-9 

See description under subject 17.330J 
N. Choucri 

21.507 Human Origins and Adaptations 

Prereq.: — 
U (1) 
3-0-6 

Examines the dynamic interrelations among 
physical and behavioral traits in humans and 
environment, culture, and social practices to 
provide an integrated framework for studying 
human biological diversity. Topics: issues in 
evolution and adaptation; fossil and cultural 
evidence for human evolution from earliest 
times through the Pleistocene; evolution of 
tool use, social behavior and organization; ter-
ritoriality and aggression; sex roles; concepts 
of race. Consult S. P. De Alley. 

Prereq -- 
U (1)  
3-0-9 

A look into several interrelated aspects of the 
anthropology of religion, especially those often 
considered "irrational" or typical of "primitive 
mentality": witchcraft and sorcery, magic and 
divination, magical curing, shamanism and 
hallucinogens, messianic movements, and the 
origins of new religions. Material drawn from 
non-western societies, the European past, and 
contemporary industrial society. Consult J. 
Howe. 

21.512 Myth, Ritual, and Symbolism 

Prereq.: — 
U (2)  
3-0-6 

Introduction to the forms and uses of symbol-
ism in traditional and modern society. Atten-
tion focused on what symbols do in politics 
and social life, as well as on the structure of 
symbol systems. Practice in direct analysis of 
myths and rituals. Theories of symbolism, their 
relevance to practical concerns and to the 
central issues of social science. Consult S. 
Traweek. 

21.513 Religious Movements and Social 
Change 

Prereq. — 
U (1) HUM-D 
3-0-6 

New religions and religious movements, the 
conditions that inspire them, their effect on so-
ciety. Messianism, apocalypse, revelation, 
cults, schismatic and unorthodox sects, nativ-
ism, revitalization, revivalism. Examples from 
the US (revivalism, communal sects, cults), 
from Europe (medieval heresies and messian-
ism), and from third world societies (the Iro-
quois Handsome Lake Religion, the Ghost 
Dance, Cargo Cults, military messiahs). Con-
sult J. Howe. 

21.520 Mexican Society and Development 

Prereq 
U (2)  
3-0-6 

Post-Conquest Mexico in its effort to modern-
ize against the background of ancient civiliza-
tion and present multi-cultural structure. Major 
historic transitions (Independence, Reform, 
Revolution) studied for impact on pluralistic 
society. Human diversity viewed both as a re-
source and a factor constraining development. 
Recent economic and political situations (pe-
troleum revenues, Mexican Food System) also 
considered. 
M. Diskin 

Prereq 
U (1) 
3-0-6 

Modern Central America in anthropological 
and historical perspective. Land, population, 
and agrarian relations. Class structure and na-
tionalism. Native peoples and international 
conflict. Plantation economy, dependence, and 
intervention. Revolution and repression. 
M. Diskin 

21.541J The Archaeology of Technology 

(Same subject as STS 400J) 
Prereq.. -- 
U (1) Next offered 1985-86 
3-0-6 

Technologies of ancient and pre-industrial so-
cieties as revealed by excavation, scientific 
analysis of artifacts, ethnohistory. Case stud-
ies of technologies include cloth production 
among the Inca, building in imperial Rome, 
Iron Age metallurgy of East Africa. Compari-
sons to illuminate interactions of technologies 
with cultures; the role played by materials pro-
cessing, labor organization, and ideology in 
the development of industries; the formation of 
technological styles. 
H. N. Lechtman 

21.542 Culture and the Visual Arts 

Prereq.: — 
U (1) HUM-D Next offered 1985-86 
3-0-6 

An anthropological perspective on the visual 
arts focusing on the arts as cultural media and 
as nonverbal means of social communication 
and continuity. Material presented in case 
study format, including visual arts of small-
scale, non-Western societies, imperial arts of 
the Inca and Roman states, and contemporary 
art of the US. 
H. N. Lechtman 

21.543 Mathematics and Computers in 
Archaeological Data Analysis 

Prereq.: Permission of Instructor 
G (1, 2) Next offered 1985-86 
2-4-3 

Lecture-laboratory subject offered by the Cen-
ter for Materials Research in Archaeology and 
Ethnology. Applies mathematical, statistical, 
and computer science techniques in the analy-
sis of archaeological data. Includes elemen-
tary probability theory, logic of scientific 
induction, research design and sampling tech-
niques, multivariate methods of data analysis, 
computerized data files. At least one prior col-
lege-level course in statistics or computer sci-
ence is desirable. Senior undergraduates may 
enroll after consultation with the instructor. 
Consult H. N. Lechtman. 
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21.544 Biological Materials in Ancient 
Societies 

Prereq.: Permission of Instructor 
G (1, 2) 
3-6-3 

Seminar-laboratory subject offered by the 
Center for Materials Research in Archaeology 
and Ethnology. Role of materials and technol-
ogies in the development of ancient societies; 
major focus on scientific analysis of archaeo-
logical artifacts. The major focus of the semi-
nar and laboratory is the scientific analysis of 
plant and animal remains found in archaeolog-
ical sites, and how these remains are used to 
reconstruct past diets, economies, human en-
vironments, and climates. 
F. Wiseman 

21.546 The Archaeology of Industrial 
Revolutions 

Prereq. — 
U (2) Next offered 1985-86 
3-3-3 

Cross-cultural inquiry into the process of in-
dustrialization, considering the varieties of 
technological innovation and community for-
mation at manufacturing sites in the European 
Middle Ages, 18th-century Britain, and the 
New World (Colonial, Post-Revolutionary). 
Discusses the theory and practice of industrial 
archaeology as a human science; case stud-
ies; fieldwork at key industrial sites; the rela-
tion of industrial archaeology to museums, 
public agencies, -rivate enterprise, and 
historic preservation. Consult A. Steinberg. 

21.547J History and Anthropology of 
Materials Technology 
(New) 

(Same subject as 3.17J) 
Prereq.: — 
U (1) 
3-0-6 

See description under subject 3.17J. 
H. N. Lecht man, L. W. Hobbs 

21.550 The Ancient Andean World 

Prereq.: — 
U (1) 
3-0-6 

Examines development of Andean civilization 
which culminated in the extraordinary empire 
established by the Inca. 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 peo-
ple to life in a topographically "vertical" world. 
Characteristic cultural styles of prehistoric An 
dean life. 
H. N. Lecht man 

21.551 The First Americans 

Prereq.: — 
U (2) 
3-0-6 

Indian cultures in North America from Paleo-
Indian entry into the New World over 10,000 
years ago to European contact. Includes: 
Pleistocene Paleo-Indian big game hunters; 
development of regional differences among In-
dian groups; major pre-Columbian cultures 
(e.g., Southwestern Cliff Dwellers, Southeast-
ern Moundbuilders); art and ritual (e.g., rock 
art, ancient astronomy); relation of prehistoric 
Indian cultures to modern Indian groups. Con-
sult F. Wiseman. 

21.552 Origins of Civilization — The Aztec, 
Maya, and their Ancestors 

Prereq — 
U (1) Next offered 198546 
3-0-6 

Ancient societies of Mexico and Central Amer-
ica. from the earliest times to the Aztec and 
Maya in 1500 AD. Emphasizes understanding 
major changes in human life in the New 
World, the origin of complex sccieties from 
simple beginnings. The change from gathering 
to agriculture, evolution of corn from wild 
grasses. Origin of pottery, other technological 
innovation. Origin of cities, states, and 
empires. 
F. Wiseman 

21.553 Origins of Civilization — Middle 
East 

Prereq — 
U (2)  
3-0-6 

Focus on the rise of cities and empires in var-
ious areas of the Middle East including Anato-
lia, the Levant, Mesopotamia, arid Iran. Using 
archaeological and written sources, examines 
why such complex societies arose in this area. 
Considers 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 empires. 
A. Steinberg 

21.554 Origins of Civilization — Egypt 

Prereq.. — 
U (1) Next offered 1985-86 
3-0-6 

Egypt was the home of one of the first and 
most spectacular civilizations in the world. Fo-
cuses on how that civilization developed. 
Traces Egypt's past from its first inhabitants 
through the reign of the Pharaohs with special 
emphasis on 1) how complex political systems 
evolved from the simple villages of predynastic 
days; and 2) how agriculture developed in the 
Nile Valley and how it contributed to the 
growth of civilization. Also considers the de-
velopment of religion, art, and writing systems. 
Consult A. Steinberg. 

21.555 Origins of Civilization — China 

Prereq.. — 
U (2) 
3-0-6 

The emergence of one of the world's longest 
lived "great societies" viewed through both the 
archaeological and documentary evidence. 
Topics: evolution of the state; place of various 
technologies in the perpetuation of a ruling 
elite; forms of urbanization; feudalism; imperial 
unification of China; evolution of the social or-
der, the role of the scholar-officials and Confu-
cianism; the influence of "barbarians" on the 
shape of the empire. Visits to local museums, 
oral reports included in class work. Consult A. 
Steinberg. 

21.559 The Decline of Empires 

Prereq.. — 
U (1)  
3-0-6 

After examination of basic institutions and pro-
cesses of empires from modern sociological 
literature and recent examples, we 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, Byzan-
tium, and China. 
A. Steinberg 

21.581J The Family in Contemporary 
Society 

(Same subject as SP 456J) 
Prereq — 
U (2) HUM-D 
3-0-6 

The family from an anthropological perspec-
tive; emphasis on present day society with 
some consideration of historical and cross-
cultural data on family structure. Topics: 
origins; sex and marriage; childhood; psycho-
dynamics; influence of class and ethnicity; 
work; the family in the larger society; the fu-
ture. Considers the family as a factor in hu-
man evolution, as personal history, as 
institution, and as cultural and political symbol. 
Consult S. Traweek. 

21.583 Language and Culture 

Prereq.: — 
U (1) Next offered 1985-86 
3-0-6 

Introduction to tie study of those aspects of 
language which have been of special interest 
to anthropologists and sociologists A survey 
of the concerns of anthropological linguistics 
with particular emphasis on their implications 
for the study of language itself. An examina-
tion of a particular language in relation to var-
ious aspects of its cultural and social setting 
and to the intellectual life of its speakers. 
J. E. Jackson 
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21.584 Agrarian Society 

Prereq.: — 
U (2) HUM-D 
3-0-6 

Rural society and culture in three epochs, an-
cient, medieval, and modern. Central focus on 
contemporary peoples; background and per-
spective from ancient (Mesopotamia, Mexico, 
Greece, China) and feudal cases. Emphasizes 
rural-urban relations, state control of labor, po-
litical rights, religion, and land. Communay and 
family structure, religious ideology, value sys-
tems. Agrarian social movements from millen- 
arian uprisings 	peasant revolution. 
M. Diskin 

21.585 American Communes and Utopias 

Prereq.: — 
U (2) 
3-0-6 

Examines the communal movement of the 
19th and 20th centuries through case studies 
of Shaker, Oneida, Hutterian, Mormon, and 
several modern planned communities, rural 
and urban, religious and secular. Issues in-
clude: philosophical underpinnings; architec-
ture; degree of economic sharing; sexual, 
marital, and family arrangements; private and 
communal spheres; government; religion; rela-
tions with the larger society. 
J. E. Jackson 

21.586.1 Sex Roles: A Comparative 
Perspective 

(Same subject as SP 455J) 
Prereq. — 
U (1) 
3-0-9 

Examines sex roles and sex identity in our 
own and other societies. Both universals and 
variability relating to socially and biologically 
given sex and gender roles examined, as well 
as various theorists who have addressed 
these issues in the past (e.g., Marx, Engels, 
and Freud) and in the present. Topics: child 
rearing in cross-cultural perspective, the sex-
ual division of labor, sexual power and author-
ity, family psychodynamics, and sexual 
symbols in ritual. Consult J. E. Jackson. 

21.587 Organizing Modern Society 

Prereq. — 
U (1) 
3-0-6 

Anthropological approaches to understanding 
the groups and organizations in which the 
members of modern societies live and work. 
Corporations, bureaucracies, families, political 
parties, factions, networks, followings. Com-
parison of modern industrial societies, espe-
cially Japan and the US. Topics: how work 
groups develop distinctive cultures, how 
groups train and socialize new members, how 
elites maintain their privileges and hierarchies. 
S. Tra week 

Overview of anthropological studies of the US, 
Japan, and other industrial societies. Topics: 
the modern corporation, the defense, re-
search, and service industries, the moderniza-
tion of agriculture, and the effects of 
industrialization on small towns and rural com-
munities. Emphasizes the relationship of self, 
family, community, and work in industrial soci-
eties, especially at times of crisis. 
S. Tra week 

21.594J Camera and Culture 

(Same subject as STS 626J) 
Prereq.; — 
U (2) Next offered 1985-86 
3-0-6 

See description under subject STS 626J. 
S. Tra week 

21.598 Special Topics In 
Anthropology/Archaeology 

Prereq.: Any two subjects in Anthropology or 
Archaeology 
U (1)  
Arr. 

21.599 Special Topics in 
Anthropology/Archaeology 

Prereq.: Any two subjects in Anthropology or 
Archaeology 
U (2)  
Arr. 

Topics in anthropology or archaeology not in-
cluded in other subjects. Students electing this 
subject must secure the approval of the chair 
of the Anthropology/Archaeology Program. 
Normal maximum is 6 units; to count toward 
Humanities Requirement, 9 units are required. 
Exceptional 9-unit projects occasionally ap-
proved. Consult A. Steinberg. 

The music subjects described below are 
grouped within five areas: introductory 
subjects, history/literature, theory/ 
composition, performance, and seminars/ 
tutorials. 

Although most students start with 21.60 or 
21.601, those who have vocal or 
Instrumental training or extensive exposure 
to music are encouraged to begin at a 
higher starting level. 

Introductory Subjects 

21.60 Listening to Music 

Prereq.: — 
U (1, 2) HUM-D 
3-0-6 

Aims to develop analytical hearing aid the 
ability to discern different historical styles and 
forms. Written fundamentals taught, but em-
phasis on aural perception of the musical ex-
perience. Historical development of the chief 
styles of western art music examined through 
selected works by major composers. Guide to 
individual instructors methods available from 
Music Section office, 14N-434 Coordinator: 
M. Howe. 

21.601 Fundamentals of Music 

Prereq. --
U (1,2) 
3-3-3 

Study of fundamental concepts and basic vo-
cabulary of rhythm, melody, and harmony with 
particular emphasis on sight-singing and dicta-
tion. In support of this, a minimum of three 
laboratory hours in aural, keyboard, or sight-
singing skills included. 
S. Erdely. C. Von Canon 

21.602 Basic Musicianship 

Prereq. — 
U (1,2) 
3-2-4 

An integrated approach to basic musicianship, 
which aims at deepening students under-
standing of fundamental musical processes. 
Work includes many kinds of listening exer-
cises, group sight-singing, in-class instrumen-
tal performance. and a keyboard laboratory for 
elementary score reading and beginning key-
board harmony. Intended for students who are 
familiar with notation and have some instru-
mental/listening experience. Students with 
considerable experience in performance and 
basic theory should try to begin with 21.641. 
J. Coppock, M. Howe 

21.589J Anthropology of Industrial Society 	Music 
(Same subject as STS 500J.) 
Prereq. 
U U (2) 
3-0-6 
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21.605 Exploring Musical Structure 21.631 Symphonic Music 

Prereq — 
U (2) 
3-3-f, 

Prereq.: Permission of Instructor 
U (1) HUM-D 
3-0-6 

21.623 Non-Western Music 
(New) 

Prereq.. --
U (1) 
3-0-9 The evolution of symphonic forms from the 

Baroque to the 20th century. Special attention 
focused on the works of Haydn, Mozart, and 
Beethoven. Recordings and opportunities to 
hear live performances augmented by class 
discussion. 
S. Erdely 

21.632 Chamber Music 

A study of the major non-western musical tra-
ditions, such as those of Arabia, Persia, North 
and South India, Africa, Java, Bali, China, and 
Japan with major emphasis in one of these 
each year. Music examined in its own terms 
as well as in its cultural context. Guest lec-
tures/performances. Topic for 1984-85: Music 
of Africa. 
D. Locke 

21.625 Vivaldi, Bach, and Handel 

Prereq.: Permission of Instructor 
U (1) Next offered 1985-86 
3-0-6 

Investigates fundamental musical structures 
and helps students develop their abilities to 
hear what gives music its coherence. Begin-
ning with close analyses of relatively short 
musical compositions in various styles, stu-
dents use these as models for their own ex-
periments with pitch-time relations through the 
usc of the LOGO computer music system. 
Consideration given to the underlying cognitive 
structures which inform and shape musical 
perception as well as the role of "language of 
description" in this process. Limited to 15. 
J. S. Bamberger 

21.615 Musical Acoustics 

Prereq.: Permission of Instructor 
U (1) HUM-D Next offered 1985-86 
3-0-6 

Prereq.: 
U U (1,2) 
3-0-6 

Representative works of three great compos-
ers who wrote at the culmination of the Ba-
roque era in music are examined and related 
both to compositions by their precursors and 
societal and intellectual developments of the 
time in Italy, Germany, and England. Score-
reading ability helpful. 
L. E. Lindgren 

A survey of the literature for various single-
instrument-per-part combinations of strings, 
winds, keyboard, and voices. Focus through 
papers and recordings on history, influences, 
structure, and changing performance prac-
tices. Where possible, live performances in 
class by students, guests, and MIT Chamber 
Players. 
M. A. Thompson 

21.633 Theater Music 
(Revised Content) 

Prereq.. — 
U (2) 
3-0-6 

21.626 Haydn, Mozart, and Beethoven 

Prereq: Permission of Instructor 
U (2) 
3-0-6 

A qualitative and introductory treatment of 
psychological and physical aspects of musical 
perception and music production. Elements of 
psychophysical literature on perception of 
loudness, pitch, timbre, and rhythm are cov-
ered. Physical principles of chordophones, 
aerophones, and idiophones studied. Acousti-
cal properties of rooms and concert halls, and 
criteria for their proper functioning discussed. 
Some electronic applications to music, such 
as sound i'ecording and reproduction, elec-
tronic sound generation, and analog and 
digital sound synthesis surveyed. Consult 
B. L. Vercoe. 

A survey of opera and Broadway musicals 
which concentrates on works by Mozart, Verdi, 
Wagner, Rodgers, and Sondheim. Focus on 
the changing ways in which music has inter-
preted and enriched dramatic texts. 
L. E. Lindgren 

History/Literature 

A study of musical life during the second half 
of the 18th and early 19th centuries through 
representative works of these composers. Em-
phasis on harmonic, melodic, and structural 
development in relationship to intellectual, ar-
tistic, and social patterns of the period. Re-
quired reading and listening assignments. 
J. L. Buttock 

21.634 Film Music 
(New) 

21.627 Schubert to Mahler Prereq.: -- 
U (2) 
3-0-6 

21.621 Western Music to 1750 

Prereq.: Permission of Instructor 
U (1) HUM-D 
3-0-6 

Prereq.: Permission of Instructor 
U (1) 
2-0-6 

European art music from its foundation in an-
tiquity through the Christian Middle Ages, the 
Italian Renaissance, and the Baroque. Written 
assignments offer the opportunity to write 
about the music itself and about topics in the 
history of musical style. 
L. E. Lindgren 

A survey of the principal developments in 
musical style during the 19th century. Works 
for consideration in weekly class discussions 
drawn from the music of Beethoven, Schubert, 
Schumann, Brahms, Berlioz, Chopin, Liszt, 
Wagner, Verdi, Richard Strauss, and Mahler. 
Required reading and listening assignments. 
R. Vazquez 

First half a chronological survey of musical 
style in American and European films up to 
the 1960s. Second half a series of interrelated 
topics: theories of film music, musicals, docu-
mentaries, experimental films, recent decades, 
and the relationship of film music to opera and 
ballet. Listening and reading assignments, 
weekly screenings. No musical background 
necessary, but score-reading ability helpful. 
M. Marks 21.622 Western Music atter 1750 

21.835 American Music Prereq.: Permission of Instructor 
U (2) HUM-D 
3-0-6 

21.828 Twentieth-Century Music 

Prereq.: Permission of Instructor 
U (2) 
3-0-6 

Prereq.: Permission of Instructor 
U (1) HUM-D 
3-0-6 A chronological survey of European art music 

during the Classic, Romantic, and Modern pe-
riods. Compositions analyzed in detail, and 
placed within their historical context. Most writ-
ten assignments analyze musical works, so 
score-reading ability is helpful. 
L. E. Lindgren 

First half focuses on the role of music in North 
American society (especially the Boston area) 
during the 1881 and 19th centuries. Second 
half surveys the music of 20th-century North 
America, including "classical," Broadway 
show, film, and popular music, but excluding 
jazz. 
L. E. Lindgren 

A survey of major musical trends that evolved 
in our century. Begins with Debussy, Strauss, 
Reger, and the post-Romantic and Impres-
sionistic movements in music, continues with 
the 12-tone school of Schoenberg, the Neo-
Classical and Folklorist trends as represented 
in the works of Stravinsky, Bartok, and Kodaly, 
and concludes with related movements em-
bodied in the compositions of Milhaud, 
Hindemith, Prokofietf, Copland, Sessions, Ste-
vens, and composers now active in the Boston 
area. 
J. H. Harbison 
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21.636 Jazz 

Prereq.: Permission of Instructor 
U (1) HUM-D 
3-0-6 

Historical survey beginning with early jazz, 
Joplin, Morton, Armstrong, Smith; continuing 
with a study of the Ellington, Basie, Goodman, 
and Herman bands; and concluding with a 
number of individual performers — Parker, 
Rollins, Monk, Holliday, Gillespie, Minaus, 
Davis — and some recent developments in 
writing and playing. Examination of jazz 
source music: early blues, spirituals, show 
tunes. Some investigation of jazz-derived mu-
sics: post-World War II pop and rock. 
M. Harvey 

21.637 Traditional Music In America 

Prereq.. 21.601 or 21.602 
U (2) HUM-D Next offered 1985-86 
3-0-6 

A study of the four branches of American 
musical tradition; the Amero-Indian, the Anglo-
Spanish-French American, the Black Amen-
can, and the diverse ethnic traditions. Empha-
sis on historical and broad cultural significance 
of this repertoire. Permission of instructor 
required. 
S. Erdely 

Theory/Composition 

21.641 Harmony and Counterpoint I 

Prereq. 21.601 or 21.602 
U (1, 2) 
3-3-6 

Basic writing skills in music of the common-
practice period (Bach to Brahms). Work in-
cludes regular written assignments leading to 
the composition of short pieces, analyzing rep-
resentative works from the literature, keyboard 
laboratory, and sight-singing choir. 
E. Cohen, J. Coppock. Staff 

21.642 Harmony and Counterpoint II 

Prereq.. 21 641 
U (1, 2) 
3-3-6 

A continuation of Harmony and Counterpoint I. 
including chromatic harmony and modulation 
more elaborate contrapuntal textures, key-
board laboratory, and sight-singing choir.  
E. Cohen, Staff 

21.843 Writing In Tonal Forms 

Prereq.. 21 642 
U (1, 2) 
3-0-6 

Written and analytic exercises based on 19th-
century small forms and harmonic practice 
found in music such as Schubert Landler and 
songs, Schumann small piano pieces and 
songs, and Chopin Preludes and Mazurkas. 
E. Cohen 

21.644 Advanced Writing 

Prereq. 21.643 
G (1, 2) 
3-0-6 

A study of compositional procedures during 
the early years of the 20th century. Emphasis 
on written and analytical exercises of music 
which make use of elementary set operations 
as found in selected Debussy Preludes and 
Bartok Mikrokosmos, and the early atonal 
works of Schoenberg and Webern. Students 
expected to attend the weekly graduate semi-
nar in composition. 
E. Cohen 

21.648 Jazz Harmony and Arranging 

Prereq.. 21 602, 21 636 
U (2) 
3-0-6 

Basic harmony for students interested in ac-
quiring practical skill in nonclassical music; 
also includes required listening, mainly jazz, 
as background for the written work. Serves as 
preparation for more advanced work in jazz 
and rock arranging and in the composition of 
popular songs. Permission of instructor 
required. 
M. Harvey 

Performance 

Each of the following subjects earns six 
units. A total of 12 units Is needed for a 
subject to count toward Institute 
Requirements In Humanities and Social 
Sciences, by routine petition to COC. 

21.651 Vocal Repertoire and Performance 
(New) 

Prereq.. — 
U (1,2) 
2-2-2 

21.652 Vocal Repertoire and Performance 
(New) 

Prereq. — 
G (1,2) 
2-2-2 

For the young singer interested in the study 
and performance of the vocal literature with 
special attention to diction and literary skills, 
and vocal technique. Each term includes mu-
sic in one foreign language (e.g., German, 
French) as well as in English. Membership in 
the MIT Choral Society (without credit) is re-
quired. May be repeated for additional credit. 
Entrance by auditon. Enrollment limited to 8. 
J. S. Oliver 

21.653 MIT Choral Society 
(Revised Content) 

Prereq — 
U (1,2) 
2-2-2 

Rehearsal and performance of choral reper-
toire thrmigh participation in the MIT Choral 
Society. Four additional meetings (TBA) de-
voted to tl ie analysis of the music in prepara-
tion. Each term covers music from a different 
style. May be repeated for additional credit. 
J. S. Oliver 

21.655 Chamber Music Society 
(Revised Content) 

Prereq.: — 
U (1, 2) 
0-3-3 

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 CoIle-
gium. By audition. May be repeated for 
additional credit. 
M. A. Thompson, J. L. Buttrick, M. Howe 

21.657 MIT Symphony 
(Revised Content) 

Prereq.: --
U (1,2) 
0-3-3 

An option available to members of the MIT 
Symphony Orchestra, in which particular re-
hearsals are committed to the analysis of 
works in rehearsal and preparation for perfor-
mance by the orchestra. Readings of scores 
of particular structural or stylistic interest. May 
be repeated for additional credit. 
D. M. Epstein 

21.658 Advanced Music Performance 
(New) 

Prereq.: — 
U (1, 2) 
1-2-3 

21.659 Advanced Music Performance 
(Revised Content) 

Prereq.: — 
G (1,2) 
1-2-3 

Open by audition to students who demonstrate 
considerable technical and musical skills and 
who wish io develop them through intensive 
private study. Students must take a weekly 
lesson, attend a regular performance seminar, 
and participate without credit in an MIT en-
semble. Full-year commitment required. May 
be repeated for credit. Information about les-
son fees, scholarsh:ps, and auditions available 
in Music Office. 
M A. Thompson, J. L. Buttrick 
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Seminars/Tutorials 

21.661 Beethoven 

Prereq.: 21.642 
G (1) Next offered 1985-86 
3-0-6 

For students with a basic knowledge of har-
mony, counterpoint, and score reading. Back-
ground in serious instrumental study also 
desirable. Examines the evolution of Beetho-
ven's thematic, harmonic, and structural style 
through a close study of his works. Looks at 
how he was viewed by his contemporaries, 
and at the changing comprehension of his mu-
sic in the past 175 years. Readings, class and 
concert performances, both student and 
professional. 
J. L. Buttrick 

21.665 Advanced Musical Analysis 

Prereq.: 21.642 
G (1)  
3-0-6 

Study of differing concepts of musical struc-
ture and organization and the role of structure 
in musical perception, coherence, and com-
prehension. Factors that provide compositional 
unity and uniqueness, and the role of time in 
musical structure (tempo, rhythm, meter) also 
examined extensively. Study of scores, listen-
ing to recordings, readings, and a research 
paper constitute out-of-class work. Permission 
of instructor required. 
D. M. Epstein 

21.666 Structure of Musical Time 

Prereq Permission of Instructor 
G (2)  
3-0-6 

Study of musical time in its structure, affect, 
articulation, pacing, interaction with pitch. A 
multifaceted focus, interdisciplinary in nature. 
Approached from a number of viewpoints: the-
oretical questions of music structure per se; 
experiments in perception, cognition, and 
learning; aspects of physiology and neurology; 
and the relation of all these to musical expres-
sion and affective response. Research proj-
ects, discussions, and reports. Background in 
music theory necessary. 
D. M. Epstein 

21.667 Research Methods of Oral Music 

Prereq.: Permission of Instructor 
G (2) 
3-0-6 

Examines methods for documentation and 
analysis of orally transmitted music, beginning 
with the preparations for fieldwork and meth-
ods of recording, and continuing through tran-
scription, classification, and analysis of the 
material for its historical and humanistic 
significance. 
S. Erdely 

21.668 Cognitive Aspects of Musical 
Development and Learning (A) 

Prereq.: Background in music theory, some 
familiarity with cognitive psychology 
G (1) 
3-6-3 

Cognitive developmental processes related to 
musical understanding, including the interac-
tions among perception, cognition, dnd repre-
sentation. Comparisons made between 
"figural" and "formal" internal representations 
and their relations to languages for describing 
musical structure, e.g., in music theory and in 
computational systems. The relation of cogni-
tive development in music to cognitive devel-
opment in other domains. 
J. S. Bamberger 

21.671 Digital Music Processing (A) 

Prereq.. 21.642, 21 615 
G (1)  
3-4-5 

Digital audio processing as an artistic music 
production tool. Analysis, resynthesis of musi-
cal instrument tones. Nonlinear and linear-pre-
dictive synthesis. Perceptually based synthesis 
using the auditory transform. Digital recording, 
processing, editing. Digital reverberation, am-
biance control. Music-encoding languages, 
procedurally defined scores, performer-like 
interpretation. Real-time synthesis oil array 
processors under gestural control. Human-
machine interaction in music performance. As-
signments synthesis projects. 
B. L. Vercoe 

21.672 Writing for Computer 
Performance (A) 

Prereq.: 21.643, 21.671 
G (2)  
3-6-3 

For those whose writing of music reacnes a 
point where they can exploit digital audio as a 
new performance medium. Continues audio 
processing techniques, for realizing ar 	gine' 
composition by end of term. Examines repre-
sentative works, and stylistic relation between 
instrumental and electronic writing. Methods of 
integrating these media, as found in works of 
Davidovsky and Boulez. Directed composition 
of an original computer-synthesized work, and 
preparation for its performance in an end-of-
term public concert. 
B. L. Vercoe 

21.681 Music Composition (A) 

Prereq.: 21.644 
G (1, 2) 
3-0-9 

Directed composition of larger forms of original 
writing involving voices and or instruments. In-
cludes a weekly seminar in composition for 
the examination of major works from 20th-
century music literature and for the presenta-
tion and discussion of student work in prog-
ress. Students expected to produce at least 
one substantive work, performed in public, by 
the end of the term. Open to qualified under-
graduates. May be repeated for credit. 
J. H. Harbison 

21.682 Computer Music Composition (A) 

Prereq.: 21.672 
G (1, 2) 
3-6-3 

Directed composition of larger forms of original 
writing using computer-processed sound, to be 
performed either alone or with voices and/or 
instruments. Includes a weekly seminar in 
composition for the examination of major 
works from 20th-century music literature and 
for the presentation and discussion of student 
works in progress. Students expected to pro-
duce at least one substantive work, performed 
in public, by the end of the term. Open to 
qualified undergraduates. May be repeated for 
credit. 
B. L. Vercoe 

21.691, 21.692 Special Topics in Music 

Prereq.: Any two subjects in Music 
U (1,2) 
Arr. 

Open to qualified students who wish to pursue 
special studies or projects with members of 
the Music Section. Students electing this sub-
ject must secure the approval of the chairman 
of the Music Section and the Dean of Humani-
ties and Social Science. Humanities credit for 
Special Topics subjects awarded only by indi-
vidual petitions to the Committee on Curricula. 
Normal maximum is 6 units; to count toward 
Humanities Requirement, 9 units are required. 
Exceptional 9-unit projects occasionally 
approved. 
Staff 

21.693, 21.694 Advanced Topics 
In Music (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

Opportunity for advanced study of musical 
topics not covered by the regular subject list-
ings. Includes experimental subjects offered 
by permanent and visiting faculty. Students 
seeking an individual program of study with a 
particular faculty member must also obtain the 
approval of the chairman of the Music Section. 
J. H. Harbison, Staff 

21.695-21.699 Research In Music 

Prereq 21.671 
G (1,2, S) 
Arr.  

Directed research on problems occurring in 
the production, perception, or cognition of mu-
sic, 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. L. Vercoe 
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Theater and Dance: 
Performance 

Subjects In Theater and Dance offer an 
opportunity for practical experience in the 
production and performance of plays and 
dance. For subjects dealing with literature 
of the theater see 21.005, 21.009, 21.021, 
21.022, 21.086, 21.173, 21.309 In Literature; 
21.214, 21.218, 21.236, 21.250, 21.288, 
21.298, and 21.306, 21.310 In Foreign 
Languages and Literature; and 21.748 in 
the Writing Program. These subjects, plus 
the ones described below, constitute the 
Drama Program, a field of concentration 
(see Chapter 6). 

21.700 Acting I 

Prereq 
U (1)  
3-0-6 

Basic acting techniques, using video as an in-
tegre! aid Exercises, improvisations, theatre 
games, supplemented by readings and a 
weekly journal, to explore the fundamentals of 
role and enactment. Students expected to 
work towards the performance of some role, in 
a scene in class. Graded Pass Fail. Consult 
R. N. Scanlan. 

21.701 Acting II 

Prereq.: 21.700 
U (2)  
3-0-6 

_ 
Extension and application of basic acting tech-
niques established in 21.700 (or through 
equivalent acting experience) leading to a total 
methodology for preparation and the final 
playing of scenes Exercises, improvisatiotis, 
theatre games applied to more detailed scene 
study and character development. Exercises in 
specific stage techniques, movement, voice 
and mime 21.700 or equivalent acting experi-
ence required. Graded Pass Fail Consult 
R. N. Scanlan. 

21.702 Theater Arts: Elementary Stagecraft 
and Produ( on Studies 
(Revised C4  ltent) 

Prereq. 
U U (1) 
3-0-6 

_ 
Lectures and tutorial discussions cover the 
areas of lighting design, set design, costum-
ing, make-up, properties, theater sound, and 
elements of acting and directing. Each class 
member undertakes two projects in the fall 
schedule of Dramashops' one-act production 
under the supervision of a member of the 
Drama Program staff. Written reports, interpre-
tation of the plays, and reviews of outside per-
formances supplement the practical theater 
work. Satisfies the practicum requirement of a 
Drama concentration 
R. N. Scanlan 

21.703 Performance Workshop in Drama 
(Revised Content) 

Prereq.: 21.702 
U (2) 
3-0-6 

A seminar focusing on script interpretation, di-
recting technique, and production planning. 
Readings in Aristotelian dramatic theory pre-
cede detailed study of several plays to acquire 
facility in analyzing dramatic form and discern-
ing the underlying action pattern that gives 
shape to a play. Class discussion and directed 
scene work lead to the detailed planning of a 
specific theater production. Readings in dra-
matic theory, oral class presentations, and one 
major paper required. 
R. N. Scanlan 

21.704 Performance Workshop in Dance 

Prereq — 
U (1,2) 
3-4-2 

Focuses on modern dance theory, technique, 
and improvisation composition. Combines 
study of dance aesthetics with studio work to 
introduce students to the vanety of contempo-
rary dance. Improvisation composition ses-
sions acquaint students with their own 
movement vocabularies and develop improvisa-
tional exercises into specific choreographic as-
signments, some of which are included in 
informal performances at the end of each 
term. Relevant readings assigned; one paper 
required. 
B. Soli 

21.705 Special Topics In Drama 

Prereq --
U (1, 2,) 
Arr.  

Designed to allow students to pursue topics of 
individual interest under the supervision of a 
member of the Program in Theater and 
Dance. Requires the approval of the Dean of 
the School of Humanities and Social Science. 
Normal credit maximum: 6 units. Students who 
wish to use Special Topics for Humanities 
credit must register for 9 units and file a peti-
tion, approved by the Dean of the School of 
Humanities and Social Science, with the Com-
mittee on Curricula. 
R. N. Scanlan 

21.707 Special Topics in Dance 

Prereq.. 
U U (1, 2) 
Arr.  

Designed to allow students to pursue topics of 
individual interest under the supervision of a 
member of the Program in Theater and 
Dance. Requires the approval of the Dean of 
the School of Humanities and Social Science. 
Normal credit maximum: 6 units. Students who 
wish to use Special Topics for Humanities 
credit must register for 9 units and file a peti-
tion, approved by the Dean of the School of 
Humanities and Social Science, with the Com-
mittee on Curricula. 
B. Soil 

Traditions and Texts 

Traditions and Texts Is a special 
Interdisciplinary program of humanities 
subiects. Each subject involves the close 
examination of original texts, intensive 
classroom discussion, and the writing of 
analytical papers. The Bible (21.708) and 
The Greeks (21.709) are considered 
foundation subjects. It Is recommended 
that one or both of them be taken before 
other subjects In this program. 

21.708 The Bible 

Prereq.. — 
U (1, 2) HUM-D 
3-0-6 

An introduction to major Biblical texts including 
Genesis, Exodus, Job, the prophetic and his-
toric books of the Old Testament. the Gospels 
and Epistles. Stresses th',•J place of ale Bible 
as foundation-text for central religious, politi-
cal, sexual, and ethical ideas in Western cul-
ture. Comparative readings in related 
traditions (Canaanite, Egyptian, Gnostic). Ex-
amination of selected instances of the Biblical 
tradition in later art, music, literature. Limited 
enrollment. 
Term 1: P. S. Donaldson, 1 R. Merritt 
Term 2: R. E. Jones, A. Steinberg 

21.709 The Greeks 

Prereq.: — 
U (1, 2) HUM-D 
3-0-6 

Close study, through translations, of major an-
cient Greek texts: Iliad or Odyssey, tragedy 
and comedy, history, philosophy. Focus on the 
historically changing perceptions of human ex-
cellence, justice, and the locus, individual and 
or collective, of human salvation — if any. 
Collateral attention to standards of beauty em-
bodied in Greek art and architecture (slides 
and Boston Museum of Fine Arts). Limited 
enrollment. 
Term 1: D. M. Halperin 
Term 2: H. A. T. 0. Reiche 

21.710 The East Asian Tradition: Past and 
Present 

Prereq.: — 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

Examines major documents defining the trad!- 
lions of East Asia (China, Japan, Korea, and 
Vietnam). Texts examined include philosophi-
cal, religious, literary works (classical and pop-
ular), and important social documents. 
Emphasizes China, with examples from Ja-
pan. Readings include Confucius, Lao Tzu, 
popular novels, magistrate's casebooks, peas-
ant rebel literature, and discussion of China's 
response to the West. 
P. C. Perdue 
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21.711 The Islamic Tradition: Past and 
Present 

Prereq — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Examines the way Muslims, from Morocco to 
Indonesia, have interpreted their tradition 
through literary, historical, and scientific writ-
ings, and art forms. Topics: Islam's absorption 
of foreign cultural traditions, their modification 
and transformation; orthodoxy vs Shi'ism, Suf-
ism: the "decline" of civilization thesis; Islamic 
modernism's response to the rise and expan-
sion of the West; the West's view of Islam 
through the literature of Orientalism, and its 
critics. 
P. S. Khoury 

21.712 The Romans 

Prereq.: — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

"Humanism" as an attempt by Rome's leaders 
to reconcile their tradition of public service to 
Senate and empire with the intellectual and 
moral sophistication of Greek culture. Time 
frame: the century from Scipio the Younger to 
Augustus. Special emphasis: Cicero's oscilla-
tion between Pompey and Caesar. Extensive 
readings in Cicero, Caesar, Plutarch, and 
Lucretius. 
H. A. T. 0. Reich° 

21.713 Major Medieval Texts 

Prereq.: — 
U (1) HUM-D Next offered 1985-86 
3-0-6 

Close examination of representative texts from 
the diverse cultures of Western Europe during 
the long period that built the foundation of a 
common European civilization. Selects exam-
ples from the Gospels and the letters of Paul, 
biography and autobiography, epic poetry, his-
tory, and theology. Seeks to understand the 
nature of spiritual life as revealed through the 
major texts of medieval Europe. 
W. B. Watson. 

21.714 The Renaissance and Reformation 

Prereq.: — 
U (2) HUM-D 
3-0-6 

Relationships between society and ideas in 
northern Europe during a century of acute so-
cial conflict, intellectual controversy, and un-
common creativity in nearly every area of 
thought and imagination. The process of refor-
mation and rebirth examined in both religious 
and secular contexts. Readings from both 
"high" culture and "low" — Thomas More, 
Erasmus, Luther, Calvin, Rabelais, and 
Montaigne as well as from anonymous tracts 
and novels. 
R. M. Douglas 

21.715 The Enlightenment 

Prereq.: — 
U (1) HUM-D Next offered 1985-86 
3-0-9 

Builds an historical sense of the period in Eu-
rope when science was new and rationalism 
was posing the first serious threat to Christian 
philosophy, when the first glimmerings of in-
dustrialization were restructuring class lines, 
and when rising literacy and improved printing 
procedures were making books more and 
more a part of everyday life. A study of the in-
tellectual and artistic developments of the pe-
riod: Decartes, Pascal, Hobbes, Locke, Pope, 
Swift, Handel, Voltaire, Lamettrie, Hogarth. 
R. Perry 

21.716 Romanticism 

Prereq — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

Studies shifts in Western consciousness dur-
ing the late 18th and 19th centuries reflected 
in aesthetic, intellectual, and psychological re-
sponses to social and political changes in Eu-
rope. Careful reading of historical, literary, and 
philosophical texts; complemented by study of 
parallel developments in painting, architecture, 
and music. Readings from Kant, Rousseau, 
Schiller, Wordsworth, Byron, Goethe, Carlyle, 
and Stendhal. 
T. R. Merritt 

21.717 The Modern Period: 1900-1970 

Prereq.. — 
U (2) HUM-D Not to be offered 1985-86 
3-0-9 

Role of the individual and the artist in modern 
society dominated by politics, war, and tech-
nology. Topics: reactions to 19th-century val-
ues; and especially those of Marx and Freud; 
role of myth; concepts of illusion and reality; 
sexual revolution and its implicaticns; new hu-
manism in art, music, philosophy, and litera-
ture. Authors read: Dinesen, Breton, Gropius, 
Marinetti, Gide, Proust, Pirandello, Jung, Gi-
raudoux, O'Neill, Joyce, Eliot, Kafka, Malraux, 
Brecht, Beckett, Lawrence, Lessing, and 
Solzhenitsyn. 
W. Watson 

21.718 The Americans 

Prereq — 
U (1) HUM-D 
3-0-9 

Major themes of the American imagination as 
revealed in American literature, historical writ-
ing, and American art from the 17th century 
through the 19th century. The development of 
American identity and mythology. Ideas about 
the land, nature, purpose, the Indian, society 
and the individual, freedom and community. 
Among authors read: Bradford, Jefferson, 
Franklin, Crevecoeur, Emerson, Cooper, Whit-
man, Parkman, Henry Adams. Among artists 
viewed: Copley, Allston, 19th-century land-
scape painters, Eakins, and Homer. 
A. D. Kaledin 

The Writing Program 

The subjects listed below are grouped in 
the three major areas of The Writing 
Program: 1) Exposition and Rhetoric; 2) 
Creative Writing; and 3) Science and 
Technical Communication. Within each 
area, introductory, intermediate, and 
advanced subjects are offered. 
Introductory subjects are designed for 
students with little or no experience in 
writing; intermediate subjects are designed 
for students who have mastered the 
elements of sentence and paragraph 
structure; advanced subjects are designed 
for experienced writers who wish to 
develop greater competence In one or 
more special forms of writing. 

Exposition and Rhetoric 

Introductory 

21.730 Expository Writing 

Prereq.: — 
U (1,2) 
3-0-6 

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. Satisfies Phase I of the Writing 
Requirement. 
M. Richardson, Staff 

21.731 Writing and Experience 

Prereq. — 
U (1,2) 
3-0-6 

Students study the mechanisms by which fic-
tion writers, essayists, and poets transform 
their experience into scenes, voices, and ar-
guments. Attention given to sentence mechan-
ics, paragraphing, punctuation, and word 
choice. In weekly workshops, students present 
their writing to members of the group, n nd ex-
tensive revising is required. Satisfies Phase I 
of the Writing Requirement 
E. Chodakowska, Staff 

21.732 Introduction to Technical 
Communication 

Prereq.. — 
U (1, 2) 
3-0-6 

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 
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different audiences and preparing brief pro-
posals, lab reports, and graphics. Several 
short writing assignments, frequent revisions, 
and two short oral presentations required. Sat-
isfies Phase I of the Writing Requirement. 
J. Pared's, M. Zimmerman, Staff 

Intermediate 

21.735 Writing and Reading the Essay 

Prereq.. — 
U (1,2) HUM-D 
3-0-9 

Examination of how to write formal and infor-
mal essays. Extensive practice in composition, 
revision, and editing; wide reading in the liter-
ature of the essay form from the Renaissance 
to the present. Discussion-workshop class 
style: weekly discussion of student work; study 
of examples from published works; frequent 
conferences. Central concerns are possibilities 
and techniques of the essay; historical forms 
such as sermons, meditations, diaries, letters. 
polemics. 
B. Avishai, H. Ritvo, Staff 

21.738 Words 

Prereq.. 
U U (2) 
3-0-6 

Designed to increase appreciation of the ver-
bal resources of English and improve skill in 
exploiting them. Considers such topics as the 
historical roots of the modern vocabulary, spe-
cialized and technical vocabularies, socially 
loaded language. the connection between 
word choice and tone, words as symbols. 
Regular written assignments stress the way 
that ideas are shaped by words. 
H. Ritvo 

21.740 Writing Autobiography and 
Biography 

Prereq — 
U (2) 
3-0-6 

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.). Class examines 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; 2) the problems of reality and 
fiction in autobiography and biography. Stu-
dents write in either or in both modes. 
E. Chodakowska 

Advanced 

21.745 Advanced Essay Workshop 

Prereq. : Permission of Instructor 
U (2) 
3-0-9 

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 ad-
dition 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 
patterns. 
B. Avishai, H. Ritvo 

Creative Writing 

Introductory 

See subject 21.731. 

Intermediate 

21.755 Writing and Reading Short Stories 

-Prereq.. — 
U (1,2) HUM-D 
3-0-6 

Introduction to the short story. Students write 
stories and short descriptive sketches. Read-
ings from European and American stories from 
the 18th, 19th, and 20th centuries. Class dis-
cussion of students writing and of the as-
signed stories in their historical and social 
contexts. 
R. Becker, A. Theroux, Staff 

21.757 Fiction Workshop 

Prereq. — 
U (1, 2) 
3-0-6 

For students interested in writing fiction. May 
be taken as a prerequisite to the Advanced 
Fiction Workshop, but its main purpose is to 
encourage students to experiment with various 
techniques of fiction writing. Weekly reading 
and writing assignments; class discussion of 
students' writing and of work of professional 
writers. 
I. Karmel 

21.759 Writing Science Fiction 

Prereq.. — 
U (1) 
3-0-6 

Students write and read science fiction and 
analyze and discuss stories written for the 
class. For the first eight weeks, readings in 
contemporary science fiction accompany lec-
tures and formal writing assignments intended 
to illuminate various aspects of writing craft as 
well as the particular problems of writing sci-
ence fiction. The rest of the term is given to 
round-table "critiquing" of the students' 
stones. 
J. Haldeman  

21.760 Writing and Reading Poems 

Prereq.: — 
U (1,2) HUM-D 
3-0-6 

Examination of the formal structural and tex-
tual varieity in poetry. Extensive practice in the 
making of poems and the analysis of both 
students' manuscripts and texts from 16th-
through 20th-century literature. Attempts to 
make relevant the traditional elements of po-
etry and their contemporary alternatives. 
Weekly writing assignments, including some 
exercises in prosody 
R. Becker, Staff 

21.762 Poetry Workshop 

Prereq.: --
U (2) 
3-0-6 

For students with some previous experience in 
poetry writing. Frequent assignments stress 
use of language, diction, word choice, line 
breaks, imagery, mood, and tone. Considers 
the functions of memory, imagination, dreams, 
poetic impulses. Throughout the semester, 
students examine the work of published poets. 
Revision stressed. 
R. Becker, F. Howe 

21.765 Experimental Forms Workshop 

Prereq. — 
U (2) 
3-0-6 

Exploration of experimental writing in nontradi-
tional forms, such as prose poems and con-
crete poetry. Major emphasis on discussing 
students' writing. Reading includes selections 
from Blake, the French surrealists, the prose 
poems of Rimbaud and Michaux, and contem-
porary American writers who use experimental 
forms. 
F. Howe 

Advanced 

21.768 Plays and Playwriting 

Prereq.: — 
U (2) 
3-0-6 

Students explore approaches to writing dra-
matic scenes and short plays. Each student is 
asked to write at least one competent one-act 
play during the semester, in addition to sev-
eral shorter scenes. 
A. R. Gurney, Jr. 

21.770 Advanced Fiction Workshop 

Prereq.: Permission of Instructor 
U (1, 2) 
3-0-6 

For students with some experience in writing 
fiction. Concentrates on the ways an author 
manipulates her or his audience in the crea-
tion of a particular vision of reality. Studies 
style; point of view: distinctions of time and 
space; stream-of-consciousness; all the strate-
gies for making a work of art. Outside read-
ings assigned on an individual basis. 
E. Chodakowska 
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21.771 Advanced Poetry Workshop 

Prereq.: Permission of Instructor 
U (2) 
3-0-6 

For students experienced in writing poems. 
Regular reading of published contemporary 
poets and weekly submission of manuscripts 
for class review and criticism. Expects stu-
dents to do a substantial amount of rewriting 
and revision. Glasswork supplemented with in-
dividual conferences. 
F. Howe, Staff 

21.773 Writing Longer Fiction 

Prereq.: Permission of Instructor 
U (2) 
3-0-6 

For students with some experience in writing 
fiction who wish to experiment with its longer 
forms (primarily the novella). The possibilities 
and techniques of longer fiction studied in ex-
amples of modern European and American 
authors (i.e., Tolstoy, Conrad, Kafka, Bellow). 
Class discussions of students own work with 
emphasis on revision. 
I Karmel 

Science and Technical Writing 

Introductory 

See subject 21.732. 

Intermediate 

21.777 The Scientific Essay 

Prereq.. — 
U (1, 2) HUM-D 
3-0-6 

Students explore prominent writing about sci-
ence and technology from the Renaissance to 
the present. They examine the style, purpose, 
and context of historically important papers 
and essays. Discussion includes the role of 
communication in science, the rise of scientific 
journals, and ethical issues in scientific writing 
Readings include works by Newton, Darwin, 
Einstein, and contemporary authors. Several 
short assignments and a longer essay on a 
general or semi-technical subject required. 
D. Dobrin, Paradis 

21.780 Scientific and Engineering Writing 

Prereq — 
U (1, 2) 
2-0-7 

Introduction to the forms, functions, and style 
of technical documents: weekly sessions in-
clude grammar and composition reviews, edit-
ing workshops, and discussion of the scientific 
publication process. Short assignments — in-
cluding abstracts, proposals. progress reports, 

and memos — build toward a written term pa-
per and oral presentation on a technical or 
semi-technical subject. Students should have 
completed, or be working on, research that 
they can write about. 
D. Dobrin, C. Sides. J. Yates, M. Zimmerman 

21.782 Science Journalism 

Prereq.: — 
U (1, 2) 
3-0-6 

A practical introduction to the craft of science 
journalism: examines important issues in com-
municating technical information to the public, 
such as the relationship among science, tech-
nology, and the media. Presentations by 
professional science journalists are featured. 
Students write weekly exercises, some of 
which are submitted for publication. Writing 
competence required. 
R. Goodell 

Advanced 

21.783 Science Writing Workshop 

Prereq.. 21.782 
U (2) 
3-0-6 

Students write magazine articles on science, 
technology, and science politics, emphasizing 
controversial social and scientific issues. Dis-
cussion covers works by contemporary sci-
ence writers, public attitudes toward science, 
ethical issues in investigative writing, and 
problems in press coverage of controversial 
subjects. Regular reading of selected newspa-
pers and magazines also required. Permission 
of instructor required for students without 
21.782 background. 
B. Gastel, R. Goodell 

21.790 Naturalist Writing 

Prereq.. — 
U (1) 
3-0-6 

Students write about nature in a variety of 
ways, aesthetic and technical, in essays and 
in technical documents. They study the re-
sponses to nature of 19th- and 20th-century 
naturalists, such as Audubon, Darwin, Tho-
reau, Lorenz, Carson, and Goodall. They ex-
amine local publications and films of nature 
societies in New England, the Northwest. and 
the South, as well as such modern forms as 
the environmental impact statement and the 
technical report, Several .,hort and two longer 
writing assignments on general and semi-
technical s.ibjects. 
J. Paradis 

21.792 Science Writing internship 

Prereq. 21.782 
U (2) 
3-0-9 

Part-time internships in Boston-area media are 
arranged for students wishing to develop 
professional writing and publishing skills. Stu-
dents also attend a weekly seminar (which 
often features guest presentations by science 
journalists) and write a final report on the in-
tern experience. Permission of instructor 
required. 
R. Goodell 

21.793 Advanced Workshop In Scientific 
and Engineering Writing 

Prereq.: Permission of Instructor 
G (1,2) 
2-0-4 

Offers graduate students who have writing 
projects under way an intensive review and 
steo-by-step practice in technical writing. Ex-
amines major types of technical documents 
and reviews organization, grammar, style, for-
mat, graphics, and the scientific publishing 
process. Writing and revising assignments are 
adapted to the preparation of one or two major 
documents, 
J. Pared's, Staff 

21.798, 21.799 Special Topics In Writing 

Prereq.: --
U (1, 2) 
Arr .  

Primarily for students pursuing writing projects 
with the assistance of a member of the Writing 
Program. Students electing this subject must 
secure the approval of the Director of the Writ-
ing Program and the Department of Humani-
ties. Humanities credit for Special Topics 
subjects awarded only by individual petitions 
to the Committee on Curricula. Normal maxi-
mum is 6 units; to count toward Humanities 
Requirement, 9 units are required. Exceptional 
9 unit projects occasionally approved. 
J. Paradis 
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Interdisciplinary 
Subjects 

21.901J Reading Seminar in Hur 'nities, 
Science, and Technology I 

(Same subject as STS 130J) 
Prereq. — 
U (1)  
2-0-7 

21.902J Reading Seminar In Humanities, 
Science, and Technology II 

(Same subject as STS 131J) 
Prereq.: 
U U (2)  
2-0-7 

See description under subjects STS 130J, 
STS 131J. 
Term 1: L. Marx 
Term 2: P. Bbck 

21.903J Project Seminar on the Context of 
Research 

(Same subject as STS 132J) 
Prereq. — 
U (1,2) 
3-0-6 

See description under subject STS 132J. 
L. Trilling 

21.914 Sports and Physical Training 

Prereq.: Permission of Instructor 
U (2) 
3-0-6 

Sociai function of sports and physical training 
in modern times, especially in the United 
States. Readings, films, discussions. Group 
research projects. Limited enrollment. 
L. Kampf 

21.916 Inteilectuals and Social Change 

Prereq.: Permission of Instructor 
U (2) 
3-0-6 

Role and responsibility of individuals who 
challenge the assumptions of the established 
political and social order. Discussion of current 
issues that have given rise to action and pro-
test. Visiting lectures by activists. Questions of 
individual commitment, and the available alter-
natives for action. Limited enrollment. 
N A. Chomsky, L. Kampf 

21.916 Contemporary issues In Politico and 
Ideology 

Prereq — 
U (2) 
3-0-6  

21.930J Ancient Cosmology 

(Same subject as STS 223J) 
Prereq -- 
U (1) HUM-D Not to be offered 1985-88 
3-0-6 

Evidence for, and astronomical database of, 
archaic cosmology. Myth, alignments, ritual as 
prenumerate, technical languages in oral cul-
ture. Algebraic, geometric, numerate, musical, 
biological, socio-juridical models in pre-Socra-
tic philosophy: Anaximander, Pythagoreanism, 
Heraclitus, Parmen:des, Zeno, Empedocles, 
Democntus, Plato's Timaeus, and Aristotle. 
Collateral readings in modern secondary liter-
ary and in works by Von Dechend, Karl Pop-
per, Schroedinger, Collingwood, D'Arcy 
Thompson, T. S. Kuhn. 
H. A. T. 0. F?eiche 

21.991 Special Topics in interdisciplinary 
Studies 

Prereq.: Any two subjects in Humanities 
U (1)  
Arr. 

21.992 Special Topics In interdisciplinary 
Studies 

Prereq.: Any two subjects in Humanities 
U (2)  
Arr. 

Special topics involving interdisciplinary study 
sponsorad by members of the Department of 
Humanities or Institute faculty. Subjects vary 
from year to year. Must have the approval of 
the Humanities Undergraduate Office. Human-
ities credit for Special Topics subjects 
awarded only by individual petitions to the 
Committee on Curricula. Normal maximum is 
6 units: to count toward Humanities Require-
ment, 9 units are required. Exceptional 9-unit 
projects occasionally approved. 
T. R. Merritt 

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 
Drama 
Film and Media Studies 
Latin American Studies 
Russian Studies 
Women's Studies 
Traditions and Texts 

Selected topics in domestic and international 
affairs. Emphasizes their relationship to US 
political, economic, and ideological institutions. 
Critical analysis of capitalist ideology Consid-
ers strategies for social change. 
N. A. Chomsky 
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22 	 Nuclear Engineering 

Undergraduate Subjects 

22.UR Undergraduate Research 
Opportunities Program 

Prereq.: — 
U (1, 2) 
Arr. 

The Undergraduate Research Opportunities 
Program is an excellent way for undergradu-
ate students to become familiar with the De• 
partment of Nuclear Engineering. Student 
research as a UROP project has been con-
ducted In areas of fission reactor studies, utili-
zation of fusion devices, applied radiation 
research and biomedical applications. Projects 
include the study of engineering aspects for 
both fusion and fission energy sources. UROP 
Department Coordinator: 
D. D. Lanning 

22.001 Seminar In Nuclear Engineering 

Prereq — 
U (1) 
2-0-4 

Surveys the range of topics covered by the 
Nuclear Engineering Department. Introductory 
discussion of the basic phenomena of fission 
and fusion power and elated aspects of reac-
tor design. The many applications of Nuclear 
Engineering for research in biology, earth sci-
ences, medicine, and physics discw.,ed by 
guest lecturers from the appropriate 
A demonstration of the MIT Reactor ab a re-
search tool is given. 
D. D. Lanning 

22.002 Management In Engineering 

Prereq.: — 
U (1)  
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. P. Hoult, H. S. Marcus 

22.003 Defense and Arms Control issues 

Prereq.: — 
U (2)  
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. Lester, G. W. Rathjens, J. P. %Ina 

22.0011 Computer Models of Physical and 
Engineering Systems 

Prereq.: 18.02, 8.01 
U (2) SD 
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
S. Shyam Sunder 

2202. Introduction to Applied Nuclear 
Physics 

Prereq.: 8.02, 18.02 
U (1) SD 
3-0-9 

Introduces nuclear physics emphasizing those 
aspects which are applied in nuclear engineer-
ing. Elementary quantum theory; properties of 
atomic nuclei; natural and induced radioactiv-
ity; cross sections for nuclear reactions; 
alpha-, beta-, and gamma-decay. Nuclear 
models: shell-model, liquid-drop model, nu-
clear fission. Slowing down and diffusion of 
neutrons. Neutron induced chain reactions. 
Thermonuclear reactions and the possibility of 
energy from nuclear fusion. Introduces radia-
tion dosimetry. 
S. H. Chen 

22.021 Nuclear Reactor Physics 

Prereq.: 22.02, 18.03 
U (1, 2) 
4-0-8 

Introduces fission reactor physics covering re-
actions induced by neutrons, nuclear fission, 
slowing down of neutrons in infinite media, dif-
fusion theory, the few-group approximation, 
and point kinetics. Emphasizes the nuclear 
physics bases of reactor design and their rela-
tion to reactor engineering problems. Three 
lecture hours per week meeting concurrently 
with 22.211, plus a separate recitation; assign-
ments and quizzes are different from those in 
22.211. 
A. F. Henry, N. C. Rasmussen 

2203. Engineering Design of Nuclear Power 
Systems 

Prereq.: — 
U (1) SD 
3-0-9 

Introduces nuclear engineering applied to 
power plant design: basic principles of nuclear 
physics, reactor physics, and environmental 
health physics; engineering and heat transfer 
principles. Description of various reactor types 
(LWR, LMFBR, etc.). Emphasizes reliability 
and reactor safety methods for improving de-
sign and operation of future reactors. 
K. F. Hansen 

22.031 Engineering of Nuclear Reactors 
(Revised Unit) 

Prereq.: 22.03, 18.03 
U (1,2) 
3-0-9 

Engineering analysis of nuclear reactors, em-
phasizing power reactors. Power plant thermo-
dynamics, reactor heat generation and 
removal (eingle-phase as well as two-phase 
coolant flow and heat transfer) and structural 
mechanics. Engineering considerations in re-
actor design. Meets with 22.312, but assign-
ments differ. Primarily for Course XXII 
undergraduates; others admitted by permis-
sion of instructor. 
M. S. Kazimi, M. W. Gorey 

22.033 Nuclear Systems Design Project 

Prereq.: 22.021, 22.031 
U (2) 
2-6-4 

Group design project involving integration of 
reactor physics, control, heat transfer, safety, 
materials, power production, fuel cycle man-
agement, environmental impact, and economic 
optimization. Provides the student with the op-
portunity to synthesize knowledge acquired in 
other subjects and apply this knowledge to 
practical problems of interest In the reactor 
design field. Meets with 22.33, but assign-
ments differ. 
K. F. Hansen 

22.04 Radiation Effects and Uses 

Prereq.: — 
U (2) SD 
2-1-9 

Current problems in science, technology, 
health, and environment which involve radia-
tion effects and their utilization. Medical and 
industrial applications of radioisotopes. Radia-
tions in research. Laboratory demonstrations 
of methods and instruments in radiation mea-
surements. Material presented is suitable for 
students interested in a general appreciation 
of the physical phenomena and their uses. 
A. C. Nelson 

22.05 introduction to Engineering 
Economics 

Prereq — 
U (2) 
3-0-9 

Introduces methods used by engineers for the 
economic analyses of alternatives. Time-
value-of-money mechanics; present worth and 
rate-of-retum methodology; dealing with de-
preciation and taxes, inflation, and escalation; 
ievelized cost; replacement and retirement 
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problems. Component cost modeling, econ-
omy-of-scale and learning-curve effects. Cost-
risk-benefit analysis, insurance, and other 
probabilistic applications. Examples from many 
engineering disciplines. 
M. J. Driscoll 

22.081 Controlled Fusion Power 

Prereq.: 8.03, 18.03 
U (1)  
3-0-9 

Introduces controlled fusion concepts: 
1) fundamental plasma physics required to un-
derstand fusion reactors; 2) basic methods of 
producing and confining fusion plasmas: 
3) description and critique of proposed fusion 
reactor schemes. Includes appropriate reviews 
of electromagnetic theory and other necessary 
skills to prepare students for more specialized 
fusion studies in the Department of Nuclear 
Engineering. Meets three lecture hours a week 
with 22.610 but with different assignments and 
quizzes. 
J. P. Freidberg 

22.082 Thermonuclear Reactor Design 

Prereq.: 22.031, 22.061 
U (2)  
3-0-9 

Systems analysis and design of controlled 
thermonuclear reactors, development of crite-
ria for CTR feasibility on basis of economic 
and technical considerations, detailed critical 
review of DOE's prototype reference reactor 
designs, non-Maxwellian reactors, laser-in-
duced fusion, blanket neutronics, fission-fusion 
symbiosis, radiation damage, environmental 
hazards. Meets with 22.621, but assignments 
differ. 
L. M. Lidsky 

22.089 Undergraduate Plasma Laboratory 

Prereq.: 8.02 
U (1) LAB 
1-8-3 

Basic engineering and scientific principles as-
sociated with experimental plasma physics. In-
vestigates vacuum pumping phenomena and 
gauge operation, normal and superconducting 
magnetic field coils, microwave interactions 
with plasmas, laboratory plasma production in-
cluding electrical breakdown phenomena, 
Langmuir probe characteristics and spectros-
copy. Meets with 22.69, but assignments 
differ. 
I. H. Hutchinson 

22.070J Materials for Nuclear Applications 

(Same subject as 3.070J) 
Prereq.: 3.091 or 3.14 or 22.071 
U (2)  
3-0-9 

Introductory subject for students who are no: 
specializing in nuclear materials. Applications 
and selection of materials for use in nuclear 
applications. Radiation damage, radiation 
effects and their effects on performance of 
materials in fission and fusion environments. 
Meets with 22.70J but assignments differ. 
R. G. Ballinger 

22.071J Physical Metallurgy Principles for 
Engineers 

(Same subjecl as 3.071J) 
Prereq.: 3.091 
U (1) 
3-0-9 

Thermodynamics and stability of alloy phases. 
Diffusion-controlled rate processes. Defect 
properties and mechanical properties. Empha-
sizes structural evolution, structure-property 
relations, and the common features among 
various materials. Introduces quantitative 
analysis in physical metallurgy for engineering 
materials. Meets with 22.71J, but assignments 
differ. 
I-W. Chen 

22.08 Energy 

Prereq. — 
U (1) 
3-0-9 

Energy from a holistic viewpoint. Provision, ra-
tional utilization and conservation, environ-
mental effects, policy, and impact on other 
sectors. Resources, technologies of conver-
sion and utilization. Assessment of both de-
ployed and proposed energy systems and 
technologies. Includes economic, social, and 
historic perspectives. Intended for third- and 
fourth-year students interested in entering the 
energy field. Meets with 22.81, but some as-
signments differ. 
D. J. Rose, Staff 

22.084 Inventions and Patents 

Prereq.: 14.02 
U (1) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. H. Rines 

22.085 Introduction to Technology and Law 

Prereq.: — 
U (1)  
3-0-9 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
J. D. Nyhart 

22.088J Human Factors In Design 

(Same subject as 2.18J, 9.39J) 
Prereq.: Permission of Instructor 
U (2)  
3-1-8 

See description under subject 2.18J. 
D. D. Lanning, T B. Sheridan, A. Hein 

22.09 introductory Nuclear Measurements 
Laboratory 

Prereq.: 22.02 
U (2) LAB 
2-6-4 

Basic principles of interaction of nuclear radia-
tion with matter. Statistical methods of data 
analysis; introduction to electronics in nuclear 
instrumentation; counting experiments using 
Geiger-Muller counter, gas filled proportional 
counter, scintillation counter, and semiconduc- 

tor detectors. A term project emphasizes ap-
plications to experimental neutron physics, 
radiation physics, health physics, and reactor 
technology. Meets with 22.29, but ass]gn-
ments differ. 
S. H. Chen 

22.091 Special Topics in Nuclear 
Engineering 

Prereq.: --
U (1, 2, S) 
Arr. 

For undergraduates who desire to carry out a 
one-term project of theoretical or experimental 
nature io the field of nuclear engineering in 
close cooperation with individual staff mem-
bers. Topics and hours arranged to fit stu-
dents requirements. 
J. E. Meyer 

22.092 Engineering Internship 

Prereq — 
U (1,2, S) 
0-6-0 

Provides academic credit for the first two Work 
Assignments of XXII-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. 
Enrollment limited to students registered in 
Course XXII-A. 
R. G. Ballinger 
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Nuclear Physics 

22.111 Nuclear Physics for Engineers 1(A) 

Prereq.: 22.02 
G (1)  
3-0-9 

Fundamentals of nuclear physics for engineer-
ing students. Basic properties of the nucleus 
and nuclear radiations. Elementary quantum 
mechanical calculations of bound-states and 
barrier transmission probability. Nuclear shell 
model. Binding energy and nuclear stability. 
Interactions of charged particles, neutrons, 
and gamma rays with matter. Radioactive de-
cays. Energetics and general cross-section 
behavior in nuclear reactions. 
S. Yip 

22.112 Nuclear Physics for Engineers 11(A) 

Prereq.: 22.111 
G (2)  
3-0-9 

Continuation of 22.111 emphasizing nuclear 
data and studies of reactions relevant to cur-
rent nuclear technologies. Neutron cross-
section calculations using optical models Ra-
diative capture, inelastic scattering, and ther-
malization. Charged particle and photonuclear 
reactions. Availability of nuclear data files. 
S. Yip 

Nuclear Reactor Physics 

22.211 Nuclear Reactor Physics 1(A) 

Prereq.: 8.272, 18.076 
G (1, 2) 
3-0-9 

Introduces problems of fission reactor physics 
covering nuclear reactions induced by neu-
trons, nuclear fission, slowing down of neu-
trons in infinite media, diffusion theory, the few 
group approximation, and point kinetics. Em-
phasizes the nuclear physical bases of reactor 
design and their relation to reactor engineering 
problems. 
A. F. Henry, N. C. Rasmussen 

22.212 Nuclear Reactor Physics 11(A) 

Prereq.: 22.211 
G (2) 
3-0-9 

Problems relating to the operation of nuclear 
reactors at power including few group and 
multigroup theory, heterogeneous reactors, 
control rods, poisons, depletion phenomena, 
and elementary neutron kinetics. Attention di-
rected to the application of reactor theory to 
actual reactor systems. 
A. F. Henry 

22.213 Nuclear Reactor Physics III (A) 

Prereq.: 22.212 
G (1)  
3-0-9 

Current methods for predicting neutron behav-
ior in complex geometrical and material con-
figurations. The transport equation and 
methods for solving it; systematic derivation of 
group diffusion theory. Applies homogeniza-
tion, synthesis, finite element, response matrix 
techniques and nodal methods to reactor 
analysis. 
A. F. Henry 

22.29 Nuclear Measurements 
Laboratory (A) 

Prereq.: 22.211 
G (2)  
2-6-4 

Basic principles of interaction of nuclear radia-
tions with matter. Principles and methods for 
detection and energy determination of gamma 
rays, neutrons and charged particles. Experi-
ments on gas-filled, scintillation, and semicon-
ductor detectors: nuclear electronics such as 
pulse amplifiers, multichannel analyzers, and 
coincidence techniques: applications to neu-
tron activation analysis. X-ray fluorescence 
analysis, thermal neutron cross sections, and 
radiation dosimetry. Meets with 22.09, but as-
sigments differ. 
S. H. Chen 

Nuclear Reactor 
Engineering 

22.311 Energy Engineering Principles 

Prereq.: — 
G (1) 
3-0-9 

Fundamentals of engineering thermodynamics, 
fluid flow, heat transfer, and elasticity. Applica-
tions to various energy sources. Introductory 
subject for graduate students without previous 
engineering background. 
M. W. Golay 

22.312 Engineering of Nuclear Reactors (A) 

Prereq.: 22.211, 22.311 
G (1, 2) 
3-0-9 

Engineering principles of nuclear reactors em-
phasizing applications in central station power 
reactors. Power plant thermodynamics; energy 
distribution and transport by conduction and 
convection of incompressible one- and two-
phase fluid flow in reactor cores; mechanical 
analysis and design. 
M. S. Kazimi, M. W. Golay 

22.313 Advanced Engineering of Nuclear 
Reactors (A) 

Prereq.: 22.212, 22.312 
G (2) 
3-0-9 

Advanced topics in nuciear engineering em-
phasizing thermo-fluid dynamic design meth-
ods and criteria for thermal limits of various 
reactor types. Fundamentals of transient heat 
transfer and fluid flow under operational and 
accidental conditions. Detailed analysis of fluid 
flow and heat transfer in complex geometries. 
N. E. Todreas 

22.314J Structural Mechanics in Nuclear 
Power Technology (A) 

(Same subject as 1.56J, 2.084J, 3.82J, 
13.14J, 16.261J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Structural components in nuclear power plant 
systems: their functional purposes: operating 
conditions: mechanical-structural design re-
quirements. Combines mechanics techniques 
with models of material behavior to determine 
adequacy of component design. Effects con-
sidered include mechanical loading, hydraulic 
forces, elevated temperatures, neutron irradia-
tion, and seismic effects. 
J. E. Meyer, 0. Buyukozturk 
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22.32 Nuclear Power Reactors (A) 

Prereq.: 22.211, 22.312 
G (1) 
3-0-9 

A descriptive survey of engineering and phys-
ics aspects of current nuclear power reactors. 
Discusses design details including require-
ments for safety of light and heavy water reac-
tors, high temperature gas-cooled reactors, 
fast reactors both liquid-metal and gas-cooled, 
and the molten salt breeder reactors. Com-
pares reactor characteristics both in class and 
by individual student projects. Discusses de-
velopment problems and assesses potentials 
for future improvements. 
D. D. Lanning 

22.33 Nuclear Engineering Design (A) 

Prereq.: 22.212, 22,312 
G (2) 
2-6-4 

Group design project involving integration of 
reactor physics, control, heat transfer, safety, 
materials, power production, fuel cycle man-
agement, environmental impact, and economic 
optimization. Provides the student with the op-
portunity to synthesize knowledge acquired in 
other subjects and apply this knowledge to 
practical problems of interest in the reactor 
design field. Meets with 22.033, but assign-
ments differ. 
K. F. Hansen 

22.341 Nuclear Energy Economics and 
Policy Analysis (A) 
(New) 

Prereq Permission of Instructor 
G (1) 
3-0-9 

A comprehensive assessment of the eco-
nomic, environmental, political, and social as-
pects of nuclear power generation and the 
nuclear fuel cycle. Quantitative applications of 
the principles of engineering economics; com-
parison of alternatives using discounted cash 
flow methods. Technology assessment/policy 
analysis of institutional alternatives for R&D, 
management, and regulation; includes nuclear 
power plant licensing, nuclear waste manage-
ment, and nuclear power and weapons prolif-
eration. Open to qualified undergraduates. 
Term paper required. 
R. K. Lester, M. J. Driscoll 

22.35 Nuclear Fuel Management (A) 

Prereq.: 22.211 
G (2) 
3-0-9 

Characterization of the space-time history of 
nuclear fuels and the effects upon fuel costs. 
Physical and material constraints upon fuels 
and their effects on fuel management policies. 
Methods of analysis for the optimization of fuel 
costs. Qualitative description of current meth-
ods of management and areas of future 
development. 
M. J. Driscoll 

22.38J Two-Phase Flow and Bolling Heat 
Transfer (A) 

(Same subject as 2.57J) 
Prereq.: 22.312 
G (2) 
3-0-9 

Phase change in bulk stagnant systems. Kine-
matics and dynamics of adiabatic two-phase 
flow. Dynamics and thermodynamics of 
forced-convection two-phase flow with boiling 
and/or evaporation. Thermal and hydrody-
namic stability of two-phase flows. Associated 
topics, such as condensation and atomization. 
Both water and liquid metal applications con-
sidered under each topic where data exists. 
M. S. Kazimi, P. Griffith, W. M. Rohsenow 

22.37 Environmental impacts of 
Electricity (A) 

Prereq.: Permission of Instructor 
(2) 

3-0-9 

Assesses the various environmental impacts 
of producing thermal and electric power with 
currently available technology. Compares im-
pacts throughout both the fossil and nuclear 
fuel cycles. Topics include fuel resources and 
extraction, power station effluents, waste heat 
disposal, reactor safety, and radioactive waste 
disposal. 
M. W. Golay 

22.38 Reliability Analysis Methods (At  

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Principles of the methods of reliability ana-
lyses including fault trees, decision trees, and 
reliability block diagrams. Discusses the tech-
niques for developing the logic diagrams for 
reliability assessment, the mathematical tech-
niques for analyzing them, and statistical 
analysis of required experience data. Dis-
cusses practical examples of their application 
to the risk assessment of nuclear power reac-
tors and other industrial operations. Open to 
qualified undergraduates. 
N. C. Rasmussen 

22.39 Nuclear Reactor Operations and 
Safety (A) 

r'rereq.: 22.211, 22.311 
G (2) 
Arr. 

Principles of operating nuclear reactor sys-
tems in a safe and effective manner. Empha-
sizes light water reactor systems with transient 
response studies including degraded core rec-
ognition and mitigation. Consequence analysis 
and risk assessment. Lessons from past acci-
dent experience. NRC licensing and regula-
tions. Demonstrations: operation of the MIT 
Research Reactor; use of a PWR concept 
simulator. Optional laboratory section involves 
a project at the Nuclear Reactor Laboratory 
D D. Lanning 

22.40J Advanced Rellabilfty Analysis and 
Risk Assessment (A) 

(Same subject as 13.63J) 
Prereq.: 22.38, 22.82, 1.143J or 13.622J 
G (2) 
3-0-9 

Extended application and use of reliability and 
probabilistic risk analysis methods. Methods 
for common mode failure analysis and treat-
ment of dependencies. Bayesian statistics ap-
plied to systems reliability and safety 
problems. Error/sensitivity analysis. Time de-
pendent reliability analysis, Markov models, 
systems availability, and systems perfor-
mance. Replacement and maintenance strat-
egy development. Case studies of safety 
analyses in nuclear and nonnuclear areas. 
C. D. Noising, E. G. Frankel 
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Numerical and 
Mathematical Methods 

22.41 Numerical Methods of Radiation 
Transport (A) 

Prereq.: 18.076, 22.212 
(2) Not to be offered 1985-88 

3-0-9 

Mathematical methods for the solution of neu-
tron/photon transport problems: detailed devel-
opment of discrete ordinates and Monte Carlo 
methods for applications In radiation shielding, 
reactor analysis, and biomedical dosimetry. 
Discusses iteration techniques for solution of 
coupled difference equations. Group projects 
on solving original transport problems by de-
sign and Implementation of computer codes. 
S. Yip 

22.42 Numerical Methods in Engineering 
Analysis (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Applications of digital computers to the solu-
tion of engineering problems. Reviews specific 
mathematical techniques (linear algebra, inter-
polation, finite difference equations). Numeri-
cal solution of ordinary differential equations. 
Fundamentals of consistency, convergence, 
stability, and accuracy. Numerical solution of 
elliptic, parabolic, and hyperbolic partial differ-
ential equations. Special topics from nuclear 
reactor physics, heat transfer, and fluid dy-
namics. Applications emphasized through as-
signments requiring use of computer. 
A. L. Schor 

22.43 Advanced Numerical Methods in 
Engineering Analysis (A) 

Prereq.: 22.42 
0 (2) 
3-0-9 

Advanced computational methods. Empha-
sizes solution of multidimensional problems. 
Modem iterative techniques. Solution of non-
linear equations. Numerical methods in two-
phase flow. Finite element methods with appli-
cations to incompressible and compressible 
flows. Introduction to numerical turbulence 
modeling. Additional special topics, varying 
with interests of the class and covering latest 
developments. Assignments and group proj-
ects requiring use of computer. Permission of 
instructor required for students without 22.42 
background. 
A. L. Schor 

22.44.1 Computation Methods In Materials 
Science and Engineering (A) 

(Same subject as 3.74J) 
Prereq — 
G (2) 
3-0-9 

Principles and applications of methods for 
computing materials properties and behavior. 
Atomistic simulation techniques of molecular 
statics, molecular dynamics, and Monte Carlo 
as applied to crystalline solids with and with-
out defects. Continuum modeling of fluid flow 
phenomena In materials processing. Finite 
element methods. Statistical techniques of er-
ror propagation and multivariate error analysis 
in experimental design. Hands-on experience 
using existing computer programs and pro-
grams developed during the term. Suitable for 
advanced undergraduates. 
S. Yip, G. Kalonji 

22.51 Radiation interactions and 
Applications (A) 

Prereq.: 8.05 
G (1) Next offered 1985-86 
3-0-9 

Basic principles of interaction of electromag-
netic radiation, thermal neutrons, and charged 
particles with matter. Introduces classical elec-
trodynamics, quantum theory of radiation field, 
time-dependent perturbation theory, transition 
probabilities and cross sections describing in-
teraction of various radiations with atomic sys-
tems. Applications include theory of gas 
lasers, Rayleigh, Raman and Compton scat. 
tering, photoelectric effect, photocount statis-
tics, and use of thermal neutron scattering as 
a tool in condensed matter research. 
S. H. Chen 

22.55J Biological and Medical Applications 
of Radiation and Radioisotopes (A) 

(Same subject as HST 560J) 
Prereq.: 8.271 or 22.111 
O (1) 
4-0-8 

Principles of radiation production and interac-
tions. Radiation dosimetry emphasizing appli-
cations and health hazards. Shielding of beta, 
gamma, and neutron radiation from isotope 
and machine sources. Detection and spectros-
copy of beta, gamma, and neutron radiation. 
Neutron activation analysis. Production of ra-
dioisotopes and radiopharmaceuticals. Princi-
ples of nuclear medicine. Requires a 
comprehensive term paper and presentation. 
G. L. Brownell, Staff 

22.56.1 Principles of Medical Imaging (A) 

(Same subject as 2 761J, HST 561J) 
Prereq Permission of Instructor 
G (2) 
4-0-8 

tion, and physics of NMR. Quantitation of 
Images and reconstruction algorithms. Medical 
applications, biological hazards, and cost-
benefit analysis of imaging modalities. A com-
prehensive term paper required. 
G. L. Brownell, P. P. Lola, Staff 

22.57J Radiation Biophysics (A) 

(Same subject as HST 568J) 
Prereq.: 8.271 or 22.111 
G (1)  
4-0-8 

Effects of Ionizing radiation, ultraviolet radia-
tion, and heat on biological materials, cells 
and tissues. Examines in vivo and in vitro 
mammalian systems, and explores mathemati-
cal models for cell survival emphasizing pre-
diction. Microstructural damage to cell 
components such as membranes, organelles, 
enzymes, and DNA studied. Radiation syn-
dromes in man, mutagenesis, and carcinogen-
esis also investigated. 
A. C. Nelson 

22.571J General Thermodynamics 1(A) 

(Same subject as 2.451J) 
Prereq.: Permission of Instructor 

(1) 
3-0-9 

See description under subject 2.451J 
E. P. Gyftopoulos, G. P. Beretta 

22572.1 Quantum Thermodynamics (A) 

(Same subject as 2.452J) 
Prereq.: Permission of Instructor 
G (2)  
3-0-9 

See description under subject 2.452J 
E. P Gyftopoulos, G. P. Beretta 

22.58 Health Physics 11(A) 
(New) 

Prereq.. 22.111 
G 
2-5-5 

Extensive use of the 5MW MIT Research Re-
actor to provide students with real experience 
in radiation measurement, management, and 
control. Other facilities include a cyclotron, lin-
ear accelerator, and power reactors. Reviews 
applicable standards for radiation exposure. 
Covers theory and use of (I, s, 'y , and n de-
tectors and spectrometers. Covers preparation 
and handling of isotopes, shielding, analysis 
and design of radiation protection systems and 
procedures, in applications including nuclear 
power generation, medical, and research uses 
of radiation. 
O.K. Harling 

Principles of medical imaging including X-ray, 
nuclear medicine, ultrasound, NMR, emis-
sion and transmission computed tomography, 
and other modalities. Two-dimensional and 
three-dimensional imaging techniques and dis-
plays. Fundamentals of image formation, 
physiology of image perception, physics of ra-
diation and ultrasound interaction and detec- 
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Plasmas and Controlled 
Fusion 

22.610 Controlled Fusion Power (A) 

Prereq Permission of Instructor 
G (1) 
3-0-9 

Introduces controlled fusion concepts: 
1) fundamental plasma physics required to un-
derstand fusion reactors; 2) Basic methods of 
producing and confining fusion plasmas: 
3) description and critique of proposed fusion 
reactor schemes. Includes appropriate reviews 
of electromagnetic theory and other necessary 
skills to prepare students for more specialized 
fusion studies in the Department of Nuclear 
Engineering. Meets three lecture hours a week 
with 22.061 but with different assignments and 
quizzes. 
J. P. Freidberg 

22.611J introduction to Plasma 
Physics 1(A) 

(Same subject as 6.651J. 8.613J) 
Prereq.: 6.014 or 8 07, 6.018 or 8.08, 
18.04 or 18.075 
G (1) 
3-0-9 

See description under subject 8.613J. 
K. Molvig. A. Bars, M. Pork°lab 

22.612J Introduction to Plasma 
Physics 11(A) 

(Same subject as 6.652J, 8.614J) 
Prereq.: 6.651J or 8.613J or 22.611J, 18.076 
G (2) 
3-0-9 

Linear waves and --istabilities in magnetized 
plasma: solutions of Vlasov-Maxwell equations 
in homogeneous and inhomogeneous plas-
mas: conservation principles for energy and 
momentum, negative energy waves, absolute 
and convective instabilities. Quasi-linear the 
ory and conservation principles: evolution of 
unstable particle distribution functions. CoIli-
sional transport theory: Fokker-Planck equa-
tions; particle diffusion, thermal conductivity. 
and viscosity in magnetized plasma. 
J. P Freidberg. K. Molvig, A. Bars. 
R. C. Davidson 

22.615J MHD Theory of Magnetic Fusion 
Systems 1(A) 

(Same subject as 6.653J) 
Prereq : 22.611J or 6.651J or 8 613J 
G (1) 
3-0-9 

Development of ideal MHD theory and appli-
cation to magnetic fusion systems. Description 
of equilibna of tokamaks. RFPs, stellarators 
and EBTs emphasizing axisymmetnc systems 
described by the Grad-Shafranov equation 
Formulation of stability problem utilizing the 
Energy Principle. Descnption of ideal MHD 
instabilities such as Kink. sausage. inter-
change, and ballooning modes Applications 
inlcude the Suydam and Mercier criteria and 
the Kruskal-Shafranov limit 
R. R. Parker 

22.616 MHD Theory of Magnetic FUSF011 
Systems 11(A) 

Prereq.. 6.653J or 22.615J 
G (2) Next offered 1985-88 
3-0-9 

Continuation of 22.615J. Theory and applica-
tion of nonideal MHD theory including: resis-
tive instabilities, tearing modes, resistive 
interchanges, nonlinear saturation, with appli-
cations to sawtooth oscillations and major dis-
ruption in a tokamak; finite Larmor radius 
stabilization of ideal MHD modes and rotation-
ally driven instabilities; finite Larmor radius ef-
fects on resistive instabilities; the Kruskal-
Oberman Energy Principle for the Guiding 
Center MHD plasma and its application to 
simple axisymmetric mirrors, non-axisymmetric 
mirrors and the tandem mirrors. 
J. P. Freidberg, R. R. Parker 

22.621 Thermonuclear Reactor Design (A) 

Prereq.: 22.311. 22.610 or 22.611J 
G (2) 
3-0-9 

Systems analysis and design of controlled 
thermonuclear reactors, development of crite-
ria for CTR feasibility on basis of economic 
and technical considerations, detailed critical 
review of DOE's prototype reference reactor 
designs, non-Maxwellian reactors, laser-
induced fusion, blanket neutronics, fission-
fusion symbiosis, radiation damage, environ-
mental hazards. 
L. M. Lidsky 

22.622 Special Topics in Thermonuclear 
Reactor Design (A) 

Prereq.: 22.621 
G (1) Next offered 1985-86 
3-5-4 

A class project with the goal of integrating the 
wide range of plasma physics, technology, 
and economic constraints involved in the de-
sign of large scale fusion research devices 
such as beam dnving neutron sources, torsa-
tron scaling experiments, copper coil ignition 
experiments. Usually follows the entire design 
process from project definition to formal 
presentation. 
L. M. Lidsky, D. R. Cohn, 
B. D. Montgomery. J. E. C. Williams, 
J. E. Meyer 

22.63 Engineering Principles for Fusion 
Reactors 

Prereq Permission of Instructor 
G (1) Not to be offered 1985-86 
3-0-9 

Introductory subject for advanced undergradu-
ate and graduate students. Vacuum engineer-
ing based on considerations of free molecular 
flow, surface physics and standard design 
practices. magnetic field generation by normal 
cryogenic and superconducting coils, high 
voltage engineenng and practice, production 
of high power ion, electron and neutral beam 
systems, microwave engineenng for plasma 
systems. applications to fusion systems Open 
to qualified undergraduates 
L M Lidsky. D R Cohn, 
B. D. Montgomery, J E. C Williams 

22.64J Plasma Kinetic Theory (A) 

(Same subject as 8.621J) 
Prereq 8.613 or 16.59J 
G (1) 
3-0-9 

See description under subject 8.621J. 
T. H. Dupree 

22.65J Advanced Topics in Plasma Kinetic 
Theory (A) 

(Same subject as 8.622J( 
Prereq 8 621J or 22.64J 
G (2) 
3-0-9 

See description under subject 8.622J. 
T. H. Dupree 

22.66 Plasma Transport Phenomena (A) 

Prereq.: 22.611J or 6 651J or 8.613J, 22.64J 
or 8.621J 
G (2) Not to be offered 1985-86 
3-0-9 

Transport theory analyzes the processes by 
which particle energy. momentum, and mass 
diffuse across the magnetic field. Develops the 
collisional classical and neoclassical transport 
theory of tokamaks (and stellarators) inciuding 
the theory of MHD equilibrium, particle orbits 
and Fokker Planck operators. for the hydro-
genic and impurity ions, as well as injected 
and alpha particles. Emphasizes connection to 
experimental confinement and achievement of 
high beta. 
D. J. Sigmar. K. Molvig 

22.67 Principles of Plasma Diagnostics (A) 

Prereq 22 611J or 6 651J or 8 613J 
G (2) 
3-0-9 

Introduction to th 	vsical processes used to 
measure the p 	es of plasmas, especially 
fusion plasmas Measurements of magnetic 
and electric fields, particle flux, refractive in-
dex, emission and scattering 3f electromag-
netic waves and heavy particles: their use to 
deduce plasma parameters such as particle 
density. pressure, temperature, velocity, etc.. 
and hence the plasma confinement properties 
Discussion of practical examples and assess-
ments of the accuracy and reliability of differ-
ent techniques 
I. H Hutchinson 

22.69 Plasma Laboratory (A) 

Prereq : 22.611J or 6.651J or 8.613J or 22.63 
G (1) 
1-4-4 

Introduces the advanced experimental tech-
niques needed for research in plasma physics 
and useful in experimental atomic and nuclear 
physics. Laboratory work on vacuum systems. 
plasma generation and diagnostics, physics of 
ionized gases. ion sources and beam optics, 
cryogenics, magnetic field generation, and 
other topics of current interest, brief lectures 
and literature references to elucidate the phys-
ical bases of the laboratory work Meets with 
22 069. but assignments differ 
/ H Hutchinson 
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Nuclear Materials 

22.70J Materials for Nuclear 
Applications (A) 

(Same subject as 3.711J) 
Prereq.: 22.71J or 3.71J or 3.14 
G (2) 
3-0-9 

Introductory subject for students who are not 
specializing in nuclear materials. Applications 
and selection of materials for use in nuclear 
applications. Radiation damage, radiation 
effects, and their effects on performance of 
materials in fission and fusion environments. 
Meets with 22.070J, but assignments differ. 
R. G. Ballinger 

22.71J Physical Metallurgy Principles for 
Engineers (A) 

(Same subject as 3.71J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Thermodynamics and stability of alloy phases. 
Diffusion-controlled rate processes. Defect 
properties and mechanical properties. Empha-
sizes structural evolution, structure-property 
relations, and the common features among 
various materials. Quantitative analysis in 
physical metallurgy for engineering materials. 
Meets with 22.071J, but assignments differ. 
PW. Chen 

22.72J Nuclear Fuels (A) 

(Same subject as 3.72J) 
Prereq.: 3.13 or 3.14 or 22.71J or 3.71J 
G (1)  
3-0-9 

Behavior of nuclear fuels and fuel element 
cladding materials in reactor cores. Experi-
mental observations; phenomenological and 
theoretical modeling of radiation; and thermal-
induced effects such as fuel and cladding 
swelling, fission gas release, and radiation-
induced creep. Fuel design, performance 
modeling, and reliability analysis using state-
of-the-art computer codes. Recent develop-
ments in advanced nuclear and fusion related 
core materials. 
R. G. Ballinger 

22.73J Radiation Effects in Crystalline 
Solids (A) 

(Same subject as 3.721J) 
Prereq.: 3.02 or 3.71J or 22.071J or 22.71J 
G (2)  
3-0-9 

Unified treatment based on governing princi-
ples in defect structures, thermodynamics and 
kinetics of equilibrium and nonequilibrium sys-
tems. Discusses phenomena of radiation ef-
fects in metals and nonmetals used in fission 
reactors, fusion reactors, nuclear waste en- 

capsulation, and ion beam technology. Topics 
include defect generation, damage evolution, 
radiation enhanced and induced rate pro-
cesses, radiation effects on mechanical and 
physical properties. 
/-W. Chen 

22.75J Radiation Effects In Reactor 
Structural Materials (A) 

(Same subject as 3.75J) 
Prereq.: 3.71J or 22.71J 
G (2) Not to be offered 1985-86 
3-0-9 

Classes and characteristics of structural 
materials used in the core and primary circuits 
of fission and fusion reactor systems. Effects 
of radiation on strength, brittle fracture, high-
temperature embrittlement, creep and growth, 
and void swelling on engineering properties. 
Materials specifications, design principles, and 
quality assurance. Materials problems in 
reactor safeguard analysis. Case studies of 
reactor materials failures. 
K. C. Russell 

22.76J introduction to Nuclear Chemical 
Engineering (A) 

(Same subject as 10.79J) 
Prereq.: 22.311 or 10.302 
G (1) Not to be offered 1985-86 
3-0-9 

Applications of chemical engineering to the 
processing of materials for and from both nu-
clear fission and fusion reactors. Principles 
and techniques for separation of uranium, hy-
drogen, and other isotopes; tritium handling; 
solvent extraction and ion exchange as ap-
plied to nuclear materials, including processing 
of irradiated fuel from fission reactors and ex-
traction and purification of uranium from its 
cres; chemistry of uranium, plutonium, and 
fission products. Open to qualified 
undergraduates. 
M. Miller, M. J. Driscoll 

22.77 Nuclear Waste Management (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Introduces scientific and engineering aspects 
of the management of spent fuel, reprocessed 
high-level waste, uranium mill tailings, low-
level wastes, and decommissioning wastes. 
Fundamental processes and governing equa-
tions of radiation and radionuclide transport. 
Design principles and evaluation methods for 
geologic waste disposal systems. Interim stor-
age, processing, and transportation technolo-
gies. Review of nuclear waste management 
regulation. Open to qualified undergraduates. 
R. K. Lester 

General 

22.81 Energy Assessment (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

An introduction to the broad field of energy, in-
cluding technological, social, environmental, 
economic, and political aspects. Energy provi-
sion, transformation, arid utilization. Develop-
ment of energy options for the future, and 
analyses of present regional, national, and in-
ternational energy programs. For graduate 
students entering specific energy fields or 
fields in which energy is important, and who 
desire a holistic overview. Meets with the un-
dergraduate subject 22.08, but assignments 
differ. 
D. J. Rose, Staff 

22.82 Engineering Risk-Benefit Analysis (A) 

Prereq.: 18.02 
G (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
A. W. Drake, A. R. Odoni 

22.821 Engineering Systems Analysis (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. de Neulville, J. P. Clark 

22.841 Technology of Nuclear Weapons 
and Arms Control 
(New) 

Prereq.: — 
G (1) 
4-0-8 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
G. W. Ratlyens, J. P. Ruina 

22.85J Case Studies In Energy, 
Technology, Economics, and Management 

(Same subject as 6.687J) 
Prereq.: — 
G (2) 
3-0-9 

Gives students with diverse backgrounds an 
opportunity to study the multidimensional (i.e., 
technological, economic, and environmental) 
nature of complex energy issues in a concrete 
context. Class is divided into working groups 
for specific case studies. Investigates one or 
more topics of current interest involving fossil 
fuel, nuclear, and renewable energy sources. 
D. C. White, M. M. Miller 
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22.88 Entrepreneurship 

Prereq.: — 
G (2) 
4-0-5 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
D. G. Jansson 

22.87J Current issues in Engineering 
Management 

(Same subject as 1.485J, 3.562J, 6.941J, 
13.682J) 
Prereq.: -- 
G (2) 
3-0-6 

See description under subject 1.485J, 
T. H. Lee 

22.88J Cases and Projects in Engineering 
Management (A) 

(Same subject as 1.486J, 3.563J, 6.942J, 
13.683J) 
Prereq.: 22.87J 
G (1)  
3-1-5 

See description under subject 1.486J. 
T. H. Lee 

22.89 Basic Electronics 

Prereq.' — 
G (S) 
3-4-5 

For science and engineering research stu-
dents with little or no background in electron-
ics, who need a working knowledge of 
electronic circuits and devices. Topics include 
network theory, active devices and circuits, 
operational and instrumentation amplifiers, and 
digital electronics. Equal emphasis on labora-
tory and classroom work. 
Staff 

22.901-22.904 Special Problems in 
Nuclear Engineering (A) 

Prereq.: Permission of Instructor 
G (1, 2) 
Arr. 

For graduate and advanced undergraduate 
students who wish to carry out a one-term 
project of a theoretical or experimental nature 
in the nuclear engineering field in close co-
operation with individual staff members. Ar-
rangement of topic and hours to fit student 
requirements. 
A. F. Henry 

22.911 Seminar in Nuclear Engineering 

Prereq--
G  (1) 
2-0-1 

22.912 Seminar In Nuclear Engineering 

Prereq — 
G (2)  
2-0-1 

Restricted to graduate students engaged in 
doctoral thesis research 
R. G. Ba/linger 

22.913 Graduate Seminar in Energy 
Assessment 

Prereq.: Permission of Instructor 
G (1)  
2-0-1 

Primarily designed as a communication me-
dium among students conducting research in 
energy-related areas, and as a means for ob-
taining critical evaluation of their ongoing re-
search work. Covers topics ranging from 
technological comparisons to environmental, 
social, resource, and political impacts, de-
pending on current student and faculty 
interest. 
R. K. Lester 

22.914 Graduate Seminar In Energy 
Assessment 

Prereq.: Permission of Instructor 
G (2)  
2-0-1 

Continuation of 22.913. 
R. K. Lester 

22.92 Advanced Engineering Internship 

Prereq.: 22.092 
G (1, 2, S) 
0-6-0 

Provides credit for the third and fourth Work 
Assignments for students affiliated with the 
Engineering Internship Program. Students reg-
ister for this subject twice. Students must 
complete both Work Assignments to receive 
the academic credit for this subject. Enroll-
ment limited to students in the Engineering In-
ternship Program. 
R. G. Ballinger 

22.93 Teaching Experience in Nuclear 
Engineering (A) 

Prereq.: Permission of Department 
G (1, 2, S) 
Arr. 

For qualified graduate students interested in 
teaching as a career. Classroom, laboratory, 
or tutorial teaching under the supervision of a 
faculty member. Students selected by inter-
view. Enrollment limited by the availability of 
suitable assignments. Credits for this subject 
may not be used toward Master's or Engi-
neer's degrees. 
N. E. Todreas 

22.94J Seminar on Technology and 
Development 

(Same subject as 17.330J, 21.506J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-9 

See description under subject 17 330J 
N. Choucri, Staff 
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24.UR Undergraduate Research 

Prereq.: — 
U (1, 2) 
Arr. 

24.03 Logic, Language, and Values 

Prereq.. — 
U (2) HUM-D 
3-0-6 

24.07 Classics In the History of Philosophy 

Prereq. — 
U (2) HUM-D 
3-0-9 

Undergraduate research opportunities In Lin-
guistics and Philosophy. For further informa-
tion consult the Departmental Coordinators: 
S. J. Keyser: Linguistics, 
J. A. Fodor: Philosophy 

24.00 introduction to the Problems of 
Philosophy 

Prereq.: — 
U (1, 2) HUM-D 
3-0-6 

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 clas-
sical and contemporary sources, but emphasis 
on examination and evaluation of proposed 
solutions to the problems. 
Term 1: S. Bromberger 
Term 2: J. Higginbotham 

24.01 Contemporary Moral issues 

Prereq.. — 
U (1, 2) HUM-D 
3-0-6 

Examination of some practical issues in moral 
and social philosophy as they occur in theoret-
ical controversies related to contemporary ex-
perience. This year's topics center around 
moral questions of the justifiability of taking 
life, including euthanasia, abortion, and capital 
punishment, as well as problems associated 
with human rights, privacy, and affirmative ac-
tion. Readings from great writers in the history 
of philnsophy as well as from contemporary 
philosophers and Supreme Court cases. 
J. Carriero 

24.02 The Meaning of Life 
(New) 

Prereq — 
U (1) HUM-D 
3-0-6 

Problems of human experience approached 
through philosophical analysis. Questions 
about the meaning of life, the nature of death, 
and the creation or discovery of values studied 
through readings in contemporary philosophy 
as well as in the history of philosophy. Enroll-
ment limited to 25. 
I. Singer 

Introduction to that part of philosophy that 
deals with truth, meaning, and proof. Applica-
tion of logic and analysis to perennial philo-
sophical problems such as the existence of 
God, the difference between deduction and in-
duction, the definition of good, and validity in 
reasoning. Fallacies and paradoxes. Readings 
from such authors as Plato, Locke, Hume, 
Bertrand Russell, W. V. Quine. 
G. S. Boo/os 

24.04 Moral and Legal Responsibility 

Prereq.: — 
U (2) HUM-D 
3-0-6 

Introduces that area of philosophy which deals 
with what is involved in holding people re-
sponsible for what they do and what they 
cause. Questions: May anyone ever properly 
be held responsible or at fault for anything? Is 
freedom of the will necessary for responsibility 
or blame? What, if anything, is the justification 
for punishment? Under what conditions should 
a legal system hold a person liable for the 
damage he or she causes? Readings include 
classical and contemporary writings and some 
selected judicial opinions. 
J. J Thomson 

24.08J Nature of Scientific Knowledge 

(Same subject as STS 205J) 
Prereq.: — 
U (2) HUM-D 
3-0-6 

An introduction to fundamental philosophical 
problems concerning the nature of science 
and its development. How, for example, is sci-
entific knowledge arrived at; in what circum-
stances are theories rejected and replaced; 
what criteria or values govern these pro-
cesses; and what gives their outcome such re-
liability? Are facts given once and for all, 
independent of theory, or does change of the-
ory change what it is to be a fact? Do scien-
tific theories describe an underlying reality, or 
do they merely provide an economical syste-
matization of concrete experimental results? 
P. G Norwich 

Introduction to philosophy through its history. 
Readings in the works of such philosophers as 
Plato, Aristotle, Aquinas, Descartes, Hume, 
and Kant. Emphasis on becoming closely ac-
quainted with important historical texts and ex-
amining fundamental philosophical issues as 
they appear in works that have been unusually 
influential in the historical development of 
Western philosophy. 
M. Williams 

24.08 The Human Mind 

Prereq — 
U (1) HUM-D 
3-0-6 

Introduces that part of philosophy concerned 
with the mind, with special attention to the role 
of science in the study of the mind. Questions 
discussed: Do people always act selfishly? Is 
human reason inherently defective? Are social 
and intellectual differences due to genetic dif-
ferences? Are some ideas innate? Are the two 
hemispheres of a human brain really the 
brains of two different persons? Will com-
puters ever think -- indeed, are we, ourselves, 
computers? 
J. A. Fodor 

24.09J Classics in Political Philosophy 

(Same subject as 17.113J) 
Prereq.. — 
U (1) HUM-D 
3-0-6 

Introduction to conceptions of social justice 
through a close study of classical works in the 
history of political philosophy that present 
complete and systematic accounts of human 
nature and Just association. Readings: Plato's 
Republic, Hobbes' Leviathan, Rousseau's So-
cial Contract, and Marx s German Ideology. 
J. Cohen 

24.111 Philosophy of Biology 

Prereq - 
U (1) Next offered 1985-86 
3-0-9 

Introduces methodological and conceptual is-
sues of biology Topics: creationism: sociobiol-
ogy; nature vs nurture; whether Mendelian 
genetics is reducible to molecular biology; te-
leological explanation in biology; what a spe-
cies is, the units of selection; the logical status 
of the principle of natural selection; adaptation 
and optimization 
N. Block 
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24.114 Philosophy in Literature of the 20th 
Century 

Prereq.: — 
U (2) 
3-0-9 

Philosophical problems as they occur in great 
works of literature. Emphasizes modern theo-
ries as well as literary myths about the nature 
of love, examined as a basic theme in writings 
of the last 100 years. Readings in both philos-
ophy and literature, and discussion of the rela-
tionship between these fields. 
I. Singer 

24.116J introduction to Cognitive Science 

(Same subject as 9.62J) 
Prereq.: — 
U (1)  
3-0-9 

See description under subject 9.62J. 
D. N. Osherson 

24.119 Minds and Machines 

Prereq.: — 
U (2) Next offered 1985-86 
3-0-9 

Examination of problems in the intersection of 
artificial intelligence, psychology, atiu 	Ar)- 
phy. Issues discussed: whether people are 
Turing Machines, whether computers can be 
conscious, limitations on what computers can 
do, computation and neurophysiology, the 
Turing test, the analogidigital distinction, 
Gbdets theorem and mechanism, the relation 
between simulation and explanation, whether 
some aspects of mentality are more resistant 
to programming than others. 
N. Block 

24.121J Feminist Philosophy 
(New) 

(Same subject as SP 410J) 
Prereq.: Permission of Instructor 
U (1)  
3-0-6 

An introduction to the views of contemporary 
feminist philosphers on the person, experi-
ence, science, moral life, and practice of doing 
philosophy. Also an examination of selections 
from classical texts and influential contempo-
rary thinkers from a feminist perspective. 
Readings from Aristotle, Augustine. Rousseau, 
de Beauvoir, Frye, Held, and others. Approved 
for concentration in Women's Studies only. 
C. Whit beck 

24.151 introduction to Philosophy of 
Language 

Prereq — 
U (2)  
3-0-6 

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 knowl-
edge of logic or linguistics presupposed. 
S. Bromberger 

24.171 introduction to Phenomenology 
(Revised Content) 

Prereq.: — 
U (1) Next offered 1985-86 
3-0-6 

The philosophy of Edmund Husserl. Readings 
from Logical Investigations, Ideas I, Cartesian 
Meditations, The Idea of Phenomenology. Dis-
cussion centered on the concepts of intention-
ality, founding, phenomenological reduction. 
Survey of the development of phenomenology 
since Husserl. 
G.-C. Rota 

24.172 Being and Time 

Prereq.. — 
U (1) Not to be offered 1985-88 
3-0-6 

The philosophy of Martin Heidegger and its in-
fluence on contemporary thought, stressing 
existential views on the foundations of sci-
ence, the critique of classical logic, and Carte-
sian thought. Readings from Heidegger's 
"Being and Time." 
G.-C. Rota 

24.200 Ancient Philosophy 

Prereq.: One Philosophy subject 
U (1) Next offered 1985-86 
3-0-9 

Philosophic thought in Greece from its begin-
nings in the 6th century BC through the post-
Aristotelian schools of the Hellenistic period. 
Emphasis on the philosophies of Socrates, 
Plato, and Aristotle. Consult J. A. Fodor. 

24.202 Modern Philosophy: Descartes to 
Kant 

Prereq.: One Philosophy subject 
U (2)  
3-0-9 

Philosophic thought in Europe during the 17th 
and 18th centuries. The continental rational-
ists: Dccartes, Spinoza, and Leibntz; the Brit-
ish empiricists: Locke, Berkeley, and Hume; 
Kant. 
J. Carriero 

24.203 Aspects of 20th-Century Philosophy 
(New) 

Prereq.: One Philosophy subject 
U (1)  
3-0-9 

Study of several major works in European and 
American philosophy. Emphasis on moral the-
ory in the writings of Bergson, Santayana, 
Sartre, Freud, and others 
I. Singer 

24.204 Existentialism 
(New) 

Prereq One Philosophy subject 
U (2)  
3-0-9 

Works of existentialist writers, such as Sartre, 
Heidegger, Buber, studied in the context of 
19th- and 20th-century developments in phi-
losophy and literature. 
I. Singer  

24.208 Wittgenstein 

Prereq.: One Philosophy subject 
U (2) 
3-0-6 

Study of Wittgenstein's later philosophy, with 
special attention to his views about language, 
knowledge, and the nature of philosophy. 
M. Williams 

24.211 Theory of Knowledge 

Prereq.: One Philosophy subject 
U (1)  
3-0-9 

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. 
M. Williams 

24.221 Metaphysics 

Prereq.: One Philosophy subject 
U (2) Next offered 1985-86 
3-0-9 

Study of basic metaphysical issues concerning 
existence, the mind-body problem, personal 
identity, causation and its implications for free-
dom. Classical as well as contemporary 
readings. 
J. W. DeCew 

24.231 Ethics 

Prereq.: One Philosophy subject 
U (2) 
3-0-9 

Systematic study of central theories in ethics, 
including egoism, act and rule utilitarianism, 
intuitionism, emotivism, rights theories, and 
contractualism. 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. 
J. J. Thomson 

24233.1 Political Philosophy 

(Same subject as 17.105J) 
Prereq.: One Philosophy subject 
U (1)  
3-0-9 

See description under subject 17.105J. 
J. Cohen 

24.235 Philosophy of Law 

Prereq.: One Philosophy subject 
U (2) Next offered 1985-86 
3-0-9 

Examination of fundamental issues in philoso-
phy of law such as the nature and limits of law 
and a legal system and the relation of law to 
morality, with particular emphasis on the philo-
sophical issues and problems associated with 
privacy, liberty, justice, punishment, and re-
sponsibility. Historical and contemporary rea.d-
ings, including court cases. Permission of 
instructor required for students without the 
above prerequisite 
J. W. DeCew 
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24.241 Logic I 

Prereq. 
U U (1)  
3-0-9 

Introduction to the aims and techniques of for-
mal logic. The logic of truth-functions and 
quantifiers. The concepts of validity and truth 
and their relation to formal deduction. Apo.-
tions of logic and the place of logic in 
philosophy. 
G. S. Boo/os 

24.242 Logic II 

Prereq 24.241 
U (2)  
3-0-9 

The central results of modem logic: the com-
pleteness of predicate logic, recursive func-
tions, the incompleteness of arithmetic, the 
unprovability of consistency, the indefinability 
of truth, the Skolem-LOwenheim theorem, non-
standard models. Permission of instructor re-
quired for students without the above 
prerequisite. 
G. S. Boo/os 

24.251 Philosophy of Science 

Prereq.: One Philosophy subject 
U (1) Next offered 1985-86 
3-0-6 

Discussion of problems concerning the princi-
ples and methods of scientific activity, and 
their possible philosophical justifications. Analy-
sis of hypothesis formation, testing, and 
choice. Role of induction, probability, simplic-
ity, utility, and their difficulties. Character of 
scientific explanation and concept formation. 
Relation of observations to laws, theories, 
models, and the ontology of physical reality. 
Status of reductionism, unity of science, 
causality, and determinism. 
P. G. Horwich 

24.272J Rise of Scientific Cosmology: 
Aristotle to Newton 

(Same subject as STS 224J) 
Prereq — 
U (2) Not to be offered 1985-88 
3-0-9 

Centering on theones of terrestrial and celes-
tial motion, the subject traces the development 
of ideas about the physical universe from clas-
sical antiquity to the 17th-century foundation of 
modern science. Readings emphasize selec-
tions from the original scientific sources, espe-
cially: Aristotle, the Scholastics, Copernicus, 
Galileo, Descartes, Huyghens and Newton. 
T. S. Kuhn 

24.292 Special Topics In Philosophy 

Prereq Any two subjects in philosophy 
U (1) 
Art .  

Open to qualified students who wish to pursue 
special studies or projects. Students electing 
this subject must consult the Department 
Head. 
Staff 

24.293 Special Topics In Philosophy 

Prereq.: Any two subjects in philosophy 
U (2) 
Arr .  

Open to qualified students who wish to pursue 
special studies or projects. Students electing 
this subject must consult the Department 
Head. 
Staff 

24.400 Prosemlnar In Philosophy 1(A) 

Prereq.: Permission of Instructor 
G (1)  
6-0-18 

24.401 Prosemlnar In Philosophy 11 (A) 

Prereq.: Permission of Instructor 
G (2)  
6-0-18 

Advanced study of the basic problems of phi-
losophy, intended for first-year graduate stu-
dents in philosophy. 
R. L. Cartwright, Staff 

24.410 Topics In the History of 
Philosophy (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

Intensive study of a philosopher or philosophi-
cal movement. Content varies from year to 
year, and subject may be taken repeatedly 
with permission of instructor and advisor. 
J. Carriero 

24.501 Problems In Metaphysics (A) 

Prereq Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

Metaphysical problems centering around a 
number of interrelated philosophical issues 
about abstract entities, space and time, and 
possibility. Readings from both classical and 
contemporary sources. Consult J. A. Fodor. 

24.502 Space, Time, and Causality (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Examination of such problems and topics in 
metaphysics as causal theories of time, the 
direction of causation, spatial and temporal 
analogies, time travel, time without change, 
and Zeno's paradoxes. 
P. G. Norwich 

24.511 Problems in Theory of 
Knowledge (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0.9 

Study of problems concerning the foundation 
of knowledge, with special attention to our 
concepts of evidence, belief, doubt, knowl-
edge, and certainty. Content varies from year 
to year; subject may be taken repeatedly with 
permission of instructor and advisor. 
M. Williams 

24.518J Problems of Mental 
Representation (A) 

(Same subject as 9.671J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-9 

Topics: the case for mental representation; 
doubts about the intelligibility of mental repre-
sentation; the relation between internal lan-
guage and external language; where does 
meaning come from, mental representations or 
beliefs; the syntactic theory of the mind; con-
ceptual role semantics and procedural seman-
tics, narrow content; the two-factor theory of 
the meaning of mental representations. 
J. A. Fodor 

24.521 Topics In Philosophy of Mind (A) 

Prereq Permission of Instructor 
G (2)  
3-0-9 

This year, discussion centers on relations be-
tween the phenomenology of Husserl and his 
expositors and recent developments in cogni-
tive science and philosophical psychology. 
Special references to representational theories 
of mental states and processes, and to prob-
lems about the content of propositional atti-
tudes. Readings drawn largely from secondary 
sources. Focus is analytical rather than 
historical. 
J. J. Thomson 

24.801 Topics in Moral Philosophy (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-88 
3-0-9 

Systematic examination of selected problems 
In moral philosophy. Content varies from year 
to year; subject may be taken i-epeatedly with 
permission of instructor and advisor. 
J. W. DeCew 

24.603 Twentieth-Century Ethics (A) 

Prereq.: Permission of Instructor 
G (1) Next offered 1985-88 
3-0-9 

Examination of major theories of rightness, in-
cluding utilitarianism, intuitionism, emotivism 
and contractualism, and contrasting theories of 
the good, focusing on problems such as the 
open question argument and the naturalistic 
fallacy. Readings from such authors as Moore, 
Hare, Brandt, Ross, Rawls. 
J. W. DeCew 

24.811J Political Philosophy (A) 

(Same subject as 17.106J) 
Proreq.: Permission of Instructor 
G (1) 
3-0-9 

See description under subject 17.106J. 
J. Cohen 
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24.825J Philosophies of Social Science (A) 
(New) 

(Same subject as 17 104J) 
Prereq Permission of Instructor 
G (2) 
3-0-9 

See description under subject 17.104J 
J Cohen, H q  Aiker, Jr 

24.715 intentionality and Logic (A) 

Prereq 24 241 
G (1) Next offered 1985-86 
3-0-9 

Formal systems for analysis of modality and 
intentional discourse (proportional attitudes) 
Criticisms and comparisons, both technical 
and philosophical. Background in Frege and 
Russell; Kripke's theory of models for modal 
logic; possible-worlds semantics; Montague's 
IL; Church's lambda-calculi. and Sense and 
Denotation: relative interpretability of the sys-
tems; extensions by Barwise, Kaplan, and 
others. 
J. T. Higginbotham 

24.727 Logic and Language (A) 

Prereq.: Permission of Instructor 
G (2)  
3-0-9 

Philosophical issues in logic and the analysis 
of language; the role i  logical and linguistic 
analysis in philosophy, as exemplified in con-
temporary and near-contemporary work, 
roughly from Camap (1937) onward. Topics 
and reading given special emphasis may vary 
from year to year. 
J. T. Higginbotham 

24.801 Philosophy of Mathematics (A) 

Prereq Permission of Instructor 
G (1)  
3-0-9 

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. 
G. S. Boolos 

24.851 Problems In the Nature of 
Explanation (A) 
(New) 

Prereq Permission of Instructor 
G (2)  
3-0-9 

Issues about thcii nature of scientific explana-
tion are exploied, with special attention to the 
applicability of proposed views of explanation 
to various different disciplines, including phys-
ics, linguistics, and perhaps history 
S. Bromberger, T S Kuhn 

24.853 Philosophy of Scientific 
Development (A) 

Prereq Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-9 

Study of problems presented by the concep-
tual changes that accompany scientific ad-
vance. To what extent, for example, do such 
changes preserve the meaning (or the refer-
ence) of scientific terms? Can the cognitive 
content of a discarded theory be represented 
in a language adapted to use with its succes-
sor'? If not, what sort of communication is pos-
sible between the proponents of competing 
theories, and what sense can be made of the 
notion of scientific progress? 
T. S Kuhn 

24.855 Problems In Philosophy of 
History (A) 

Prereq Permission of Instructor 
G (2) Next offered 1985-86 
3-0-9 

An examination of major views about prob-
lems raised by historical expianation. How can 
an apparently descriptive enterprise be ex-
planatory? Does its success presuppose laws 
of human behavior? Does its practice demand 
an empathy or Verstehen unknown in the nat-
ural sciences? Readings from such authors as 
Collingwood. Geertz, Hempel, Taylor. White. 
T S Kuhn 

24.891 Special Graduate Topics In 
Philosophy (A) 

Prereq — 
(3(1) 
Arr 

24.892 Special Graduate Topics In 
Philosophy (A) 

Prereq — 
(3 12) 
Air 

Open to qualified graduate students in philos-
ophy who wish to pursue special studies or 
projects. 
Staff 

Linguistics 

24.900J The Study of Language 

(Same subject as 21 321J1 
Prereq — 
U (1,21 HUM-D 
3-0-6 

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 
superior to another? How are speech and writ-
ing related'? Context for these and similar 
questions provided by oasic examination of in-
ternal organization of sentences, words, and 
sound systems. Assumes no prior training in 
linguistics. 
S. Bromberger, J. W Hams. W O'Neil. 
J R Ross 

24.901J Language and its Structure 

(Same subject as 21.322J) 
Prereq 24 900J 
U (2) 
3-0-6 

Detailed examination of fundamental concepts 
and issues in linguistic theory, with emphasis 
on explanatory models in linguistics and their 
bearing on issues in philosophy and cognitive 
psychology. Phonology: phonetic features, the 
organization of phonological systems, phono-
logical change: examples from English and 
other languages. Syntax. deep and surface 
structures, properties of syntactic rules, syntax 
and semantics; a survey of the major syntactic 
processes of English. 
J. W. Harris 

24.915 Elements of Linguistic Theory (A) 

Prereq 
G (1) 
3-0-9 

Fundamental aspects of major branthes of lin-
guistic research: phonology, syntax, seman-
tics, pragmatics. Foundational issues: 
organization of grammar, interaction of com-
ponents, relation to psychology and theory of 
knowledge. Primarily for nonlinguists with a 
professional interest in linguistics. Undergrad-
uates with permission of Instructor only. 
J. T. Higginbotham, S Brombergar, 
N Chomsky 

24.921 Special Graduate Topics in 
Linguistics (A) 

Prereq — 
G (1) 
Arr .  
Open to qualified graduate students in linguis-
tics who wish to pursue special studies or 
projects. 
Staff 
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24.922 Special Graduate Topics In 
Linguistics (A) 

Prereq.: — 
G (2) 
Arr .  

Open to qualified graduate students in linguis-
tics who wish to pursue special studies or 
projects. 
Staff 

24.931 Linguistic Structures: Romance (A) 

Prereq.: 24.951, 24.961 
G (2) Next offered 1985-88 
3-0-9 

Topics In the syntax, phonology, and morphol-
ogy of the Romance languages, with empha-
sis on the application of modern theory to 
classical problems of Romance linguistics and 
the implications of data drawn from the Ro-
mance languages for general linguistic theory 
Some knowledge of a Romance language 
required. 
J. W. Harris 

24.933 History of the English Language (A) 

Prereq. • Permission of Instructor 
G (2) 
3-0-9 

Selected topics in the history of English syn-
tax, morphology, and phonology from Old Fri 
glish to the present, formulated within an 
attempt at a general theory of linguistic 
change. Some knowledge of Old and Middle 
English desirable. 
W. O'Neil, S. J. Keyser 

24.941 Topics In the Grammar of a 
Non-Indo-European Language (A) 

Prereq.. 24.951 
G (1)  
3-0-6 

24.942 Topics in the Grammar of a 
Non-Indo-European Language (A) 

Prereq.: 24.951 
G (2)  
3-0-6 

Detailed examination of the grammar of a lan-
guage whose structure is significantly different 
from English, with special emphasis on prob-
lems of interest in the study of linguistic uni-
versals A native speaker of the language 
assists when possible. 
Staff 

24.943 Studies in American Indian 
Linguistics (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

24.944 Studies in American Indian 
Linguistics (A) 

Prereq Permission of Instructor 
G (2)  
3-0-9 

Detailed examination of specific topics in the 
structure of an American Indian language, with 
special emphasis on linguistic problems which 
bear on the educational concerns of the com- 

munity in which the language is spoken. Topic 
varies from term to term and year to year. 
Subject may be taken repeatedly with permis-
sion of instructor. Native command of an 
American Indian language preferred. 
K. L. Hale 

24.945 Language Typology (A) 

Prereq.. Permission of Instructor 
G (2) Next offered 1985-88 
3-0-9 

Detailed cross-linguistic examination of se-
lected subsystems of grammar in relation to 
the problem of constraining theories of linguis-
tic knowledge. Concentrates on a coherent set 
of topics in languages representing the typo-
logical diversity known to exist in the world — 
e.g., base structure, the lexicon and morphol-
ogy, transformational systems, anaphora, 
case, agreement, logical operators, quantifiers, 
and modality. 
K. L. Hale 

24.948 Workshop In Linguistics and 
Education (A) 

Prereq.: Permission of Instructor 
G (2) Next offered 1985-88 
3-0-9 

An exploration of the educational potential of 
the theoretical study of language in elemen-
tary and secondary education, focusing upon 
the use of linguistic data and problems as a 
medium for teaching scientific method; design 
of language-based games, game-like activi-
ties, and research projects appropriate for ele-
mentary and secondary school years; a 
consideration of the design of language-based 
science curricula in bi- and multilingual com-
munities; the relationship between a language-
based science curriculum and other areas of 
general educational concern. 
W. O'Neil 

24.949J Seminar on Language 
Acquisition (A) 

(Same subject as 9.601J) 
Prereq.: Permission of Instructor 
G (2) Next offered 1985-88 
3-0-9 

See description under subject 9.601J 
S. Pinker 

24.951 introduction to Linguistics I: 
Syntax (A) 

Prereq 24.901J 
O (1) 
3-0-9 

Introduction to theories of syntax which under-
lie work currently being done within the lexical-
functional and government-binding frame-
works Organized into three interrelated parts, 
each focused upon a particular area of con-
cern. 1) phrase structure, 2) the lexicon, and 
3) principles and parameters. Grammatical 
rules and processes constitute a focus of at-
tention throughout ihe course, serving to re-
veal both modular structure of grammar and 
interaction of grammatical components. 
K L Hale 

24.952 introduction to Linguistics III: 
Theory of Grammar (A) 

Prereq.: 24.951 
G (2) 
3-0-9 

Problems in constructing an explanatory the-
ory of grammatical representation. Topics 
drawn from current work on lexical rules and 
representations, complementation, control, 
casemarking, syntactic binding, ellipsis, 
anaphcia, and adjunction. Study of language-
particular parameters in the formulation of lin-
guistic universals. 
L. Rizzi 

24.958 introduction to Linguistics IV: 
Universal Grammar (A) 

Prereq.: 24.951 
• (1) 
3-0-9 

The nature of linguistic universals, which make 
It possible for languages to differ and place 
limits on these differences. Study of selected 
problem areas which show how data from par-
ticular languages contribute to the develop-
ment of a strong theory of universal grammar 
and how such a theory dictates solutions to 
traditional problems in the syntax of particular 
languages. 
L. Rizzi 

24.957 Introduction to Linguistic Theory at 
an Advanced Level (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

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 
compared with other cognitive systems; rela-
tions of form, meaning, and language use. Ex-
amination of theories of transformational 
generative grammar as they have evolved and 
are now being pursued: theory of base, trans-
formations, semantic interpretation of formri 
structures, logical form, and conditions on the 
form and functioning of rules. 
N. A. Chomsky 

24.958 Linguistic Structure (A) 

Prereq 24.952 or 24.957 
G (1) 
3-0-9 

Current work on topics in syntax and seman-
tics. Permission of instructor required. 
N. A. Chomsky 

24.959 Workshop In Syntax (A) 

Prereq., Permission of Instructor 
O (1) 
3-0-9 

An intensive group tutorial,seminar for discus-
sion of research being conducted by partici-
pants. No auditors allowed. 
L Rizzi 
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24.981 introduction to Linguistics II: 
Phonology 

Prereq.: 
G G (1)  
4-0-5 

Aims and principles of a scientific description 
of the phonic aspect of language. The mecha-
nism and acoustics of speech. Distinctive fea-
tures as the descriptive framework. The 
phoneme. The phonemic system of a lan-
guage. The interrelations between phonology 
and other linguistic levels. Some problems of 
historical phonology. Practical exercises. This 
subject is a core offering in Cognitive Science 
at MIT 
S. J. Keyser, D. Steriade 

24.962 Advanced Phonology (A) 

Prereq.: 24.961 
G (2)  
3-0-9 

Continuation of 24.961. Special emphasis on 
problem solving. 
D. Steriade 

24.984 Theory of Phonology (A) 

Prereq.: 24.961 
G (2) 
3-0-9 

Phonological representations, the organization 
of the phonological component, morphology. 
The relation of structure, function, and change. 
Consult S. J. Keyser. 

24.965 Morphology (A) 

Prereq.: Permission of Instructor 
G (1) 
3-0-9 

Structure of the lex:con and its function in 
grammar. Properties of word-formation rules. 
Problems of selection, productivity, composi-
tionality. Systems of inflectional categories: 
case, tense. Phonological aspects of word 
structure: allomorphy, cyclic phonology, con-
stituent structure, boundaries. Detailed analy-
sis of languages with complex morphology. 
Consult S. J. Keyser. 

24.966J Laboratory on the Physiology, 
Acoustics, and Perception of Speech (A) 

(Same subject as 6.542J) 
Prereq.: Permission of Instructor 
G (1) Not to be offered 1985-86 
2-2-8 

See description under subject 6.542J. 
D. H. Klatt 

24.967 Relational Grammar 

Prereq.: An introductory course in syntax 
(3(2) 
3-0-9 

Architecture of basic clauses Hierarchies of 
such grammatical relations as subject, direct 
object, and indirect object, as well as such 
grammatico-semantic actants as locative, in-
strumental, beneficiary. Laws governing 
changes of grammatical relations: promotions, 
ascensions, replacements by dummy ele-
ments. Patterns of clause merger in causativi- 

zation and predicate raising. Critiques of other 
current syntactic theories from the perspec-
tives of relational grammar and nondiscrete 
grammar. Permission of instructor required for 
students without the above prerequisite. 

R. Ross 

24.968J Speech Communication (A) 

(Same subject as 6.541J) 
Prereq.: Permission of Instructor 
G (2) Not to be offered 1985-86 
3-0-9 

See description under subject 6.541J. 
S. J. Keyser, K. N. Stevens 

24.989 Workshop In Phonology (A) 

Prereq.: Permission of Instructor 
(3(1) 
3-0-9 

An intensive group tutonal/seminar for discus-
sion of research being conducted by partici-
pants. No auditors will be allowed. 
Staff 

24.971 Formal Foundations of 
Linguistic Theory (A) 

Prereq.: — 
U (1) 
3-0-9 

24.972 Formal Foundations of 
Linguistic Theory (A) 

Prereq.: Permission of Instructor 
(3(1) 
3-0-9 

Introduction to the theory of computation, for-
mal languages, and definability, with special 
emphasis on topics most pertinent to linguistic 
research. Automata and Turing machines, 
phrase-structure and categorical grammars, 
Inductively definable languages, undecidable 
problems, basic concepts of parsing and com-
plexity theory. 
J. T. Higginbotham 

24.973 Topics In Logic and Semantics (A) 

Prereq.: Permission of Instructor 
G (2) 
3-0-9 

Topics in logic and semantics, with particular 
attention to issues and techniques in linguistic 
analysis. Formal systems, satisfaction, and 
truth; restricted and branching quantifiers; 
binding and opacity; modal and intensional 
notions. Conceptions of logical form in philoso-
phy and linguistics. 
J. T. Higginbotham 

24.982 Linguistic Change (A) 

Prereq : 24.951, 24.961 
(3(2) Next offered 1985-86 
3-0-9 

Review of instances of change in phonology, 
morphology, and syntax. Examples to be 
drawn from various language families, Indo-
European, as well as :,iners. An attempt to 
develop a general theory of linguistic change 
S. J. Keyser, W. 0 Neil 

24.992 Survey of General Linguistics I 

Prereq.: 24.951, 24.961 
G (1) 
3-0-9 

Reading and discussion of certain important 
papers in syntax, semantics, and phonology 
designed to familiarize the student with central 
ideas in current linguistic research. Selection 
of papers and organization of discussion is 
primarily in the hands of the seminar 
participants. 
K. L. Hale 

24.993 Tutorial in Linguistics and Related 
Fields (A) 

Prereq.: Permission of Instructor 
0(1, 2) 
Arr. 

Individual or small group tutorial in which stu-
dents under the guidance of a faculty member 
explore the interrelations with linguistics of 
some specified area. 
Staff 
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HST 	 Health Sciences and 
Technology 

Some HST subjects start the Wednesday 
following Labor Day which Is before MIT's 
fall semester commences. 

Students wishing to take HST 010-190 and 
304 and 900 must file an application In 
Room E25-519. 

HST 010 Functional Anatomy of Man (A) 

Prereq.: Permission of Instructor 
G (1)  
2-9-10 

Lectures, laboratory dissections, and demon-
strations designed to provide a thorough 
grounding in the structure of the human body 
and in certain of its functions. Intended for un-
dergraduates and graduate students aspiring 
to careers in vertebrate biology (including 
physical anthropology), bioengineering, medi-
cine, and other health-related occupations. 
Enrollment limited. 
L. Gehrke, Associates 

HST 020 Bone and Connective Tissue (A) 

Prereq.: Permission of Instructor 
G (2)  
1-2-4 

Growth and development of normal bone and 
joints, the process of mineralization, tha bio-
physics of bone and response to stress and 
fracture, calcium and phosphate homeostasis 
and regulation by parathyroid hormone and vi-
tamin D, and the pathogenesis of metabolic 
bone diseases and disease of connective tis-
sue and joints with consideration of possible 
mechanisms and underlying metabolic der-
angements. Meets first half of the term. Enroll-
ment limited. 
D. R. Robinson, W. C. Hayes, J. T. Potts, Jr., 
R. M. Rose, A. L. Schiller 

HST 030 Human Pathology (A) 

Prereq.: 5.42, 7.01, 8.01, 8.02 
G (1) 
4-4-8 

Introduction to the organization, structure, and 
function of normal cells and tissues; pathologic 
principles of cellular injury, inflammation, circu-
latory disorders, immunologic injury, infection, 
nutritional disorders, growth disorders, neopla-
sia, and radiation injury in humans. Lectures, 
conferences, laboratories with examination of 
microscopic and gross specimens, and au-
topsy case studies. Enrollment limited Per-
mission of instructor required. 
H. Goldman, A. K. Abbas, G. R. Dickersin, 
Associates 

HST 040 Mechanisms of Microbial 
Pathogenesis (A) 

Prereq.: 7.01, 7.05 
G (1) 
3-6-5 

Deals with the mechanisms of pathogenesis of 
fungi, bacteria, mycoplasma, and viruses. Ap-
proach polarized towards mechanisms at bio-
chemical and immunological levels without 
neglecting epidemiology and selected clinical 
aspects of diseases, Topics selected for intrin-
sic interest and cover the demonstrated spec-
trum of pathophysiologic mechanisms. 
Enrollment limited. Permission of instructor 
required. 
P. Schaffer, J Mekalanos, Associates 

HST 050 Topics In Quantitative 
Physiology (A) 

Prereq.: 8.01, 8.02:18.01 
G (1) 
3-0-7 

Selected topics illustrating the use and results 
of a quantitative approach to physiological 
problems. Items discussed include a) Stochas-
tic processes, applied to genetic mutations, 
cardiac electrophysiology, strategies of drug 
administration. b) Diffusive transport of gases 
in lung and tissues, electro-diffusion of ions 
and active transport. c) Excitable cell mem-
branes, action potential models of the axon. d) 
Homeostasis; principles of feedback control 
systems; case studies. Weekly problem 
assignments. 
F. M. H. Villars, R. J. Cohen, T. F. Weiss, 
D. J. Ulster 

HST 060 Endocrinolog'y (A) 

Prereq.: 7.01, 7.05 
G ) 
6-0-6 

Physiology and pathophysiology of the human 
endocrine system Four hours of lecture each 
week concern individual parts of the endocrine 
system. Topics also ■;',.lude assay techniques, 
physiological integration, etc. At frequent clinic 
sessions, patients are presented who demon-
strate clinical problems considered in the di-
dactic lectures. Enrollment limited, permission 
of instructor required. 
S. H. Ingbar, W. Kettyle 

HST 070 Human Reproductive Biology (A) 

Prereq.. 7.01, 7.05 
G (2) 
2-4-3 

Lectures, laboratory sessions, and case dicus-
sions designed to provide the student with a 
clear understanding of the physiology, endo-
crinology, and pathology of human reproduc-
tion. In addition, designed to involve student in 
analysis of the wider aspects of reproduction, 
such as the social and psychological aspects 
of human sexual behavior, contraception, 
unwanted pregnancy, and the menopause. 
Enrollment limited. Permission of instructor 
required. 
M. Phillippe, I. Schiff, C. Millette, Associates 

HST 080 Hematology (A) 

Prereq.: 7.05 
G (2) 
3-6-4 

An intensive survey of the biology, physiology, 
and pathophysiology of blood and the blood-
forming organs with systematic consideration 
of hematopoiesis, th3 "formed elements," 
blood coagulation, blood groups and immuno-
globulins, and other plasma proteins. Empha-
sis given equally to didactic discussion and 
analysis of clinical problems. Meets second 
half of the term. Enrollment limited. Permission 
of instructor required. 
W. S. Beck, R. D. Rosenberg, W. H. Churchill 

HST 090 Cardiovascular 
Pathophysiology (A) 

Prereq.: 7.01 or 18.01, 18.02 
G (2) 
3-3-9 

Normal and pathologic physiology of the heart 
and vascular system. Emphasis includes 
hemodynamics, electrophysiology, gross and 
microscopic pathology, and clinical correlates 
of cardiovascular function in healthy and in a 
variety of disease states. Special attention will 
be given to congenital, rheumatic, hyperten-
sive, arteriosclerotic, and coronary heart 
dlsease. Enrollment: Lectures - open; Labora-
tory - limited. Permission of instructor required. 
W. H. Abe/mann, R. J. Cohen, J. Falion, 
W. Gamble, Fl. G. Mark 

HST 091 Cardiovascular 
Pathophysiology (A) 

Prereq.: 7.01 or 18.01, 18.02 
G (2) 
3-0-9 

Same as HST 090 but without the laboratory. 
W. H. Abe/mann, R. J. Cohen, J. Fallon, 
W. Gamble, R. G. Mark 
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HST 100 Respiratory Pathophysiology (A) 

Prereq.: 7.01, 7.05, 8.01 
G (2) 
1-2-5 

Lectures, seminars, and labs which cover the 
development of the lung, its histology and cel-
lular function, physics of gases, physiology 
and gas exchange as it relates to health and 
disease. Problems of gas transport and acid 
base balance are reviewed; pathophysiology 
of common respiratory disorders presented. 
Sessions with patients with lung disease. For 
M.D. canoidates and other students with back-
ground in science. Enrollment limited. Permis-
sion of instructor required. 
D. C. Shannon, L. Ginns, H. Kazemi, E Mark, 
C. A. Hales, B. Hoop, J. C Weaver 

HST 110 Renal Pathophysiology (A) 

Prereq.: 7.01, 7.05 
G (2) 
2-1-5 

HST 120 Gastroenterology (A) 

Prereq.: 7.01, 7.05, 8.01 
G (2) 
3-6-4 

Presents the anatomy, physiology, biochemis-
try, biophysics, and bioengineering of the gas-
trointestinal tract and associated pancreatic, 
liver, and biliary systems. Emphasis on the 
molecular and pathopysiological basis of dis-
ease where known. Covers gross and micro-
scopic pathology and clinical aspects. Formal 
lectures given by core faculty with some guest 
lectures by local experts. Selected seminars 
conducted by students with supervision by 
faculty. Enrollment limited. Permission of in-
structor required. 
M. C. Carey, D. Antonio/i, R. H. Schapiro, 
J. R. Wands, J. L. Madera 

HST 130J The Human Nervous System: 
The Neurosciences 1(A) 

(Same subject as 9.014J, 20.511J) 
Prereq.: Permission of Instructor 
G (1) 
6-3-6 

Encompasses: 1) the gross anatomy, internal 
organization, and fine structure (light- an': 
electron-microscopic) of the mammalian ner-
vous system; 2) the neurophysiology of the vi-
sual system and motor system, 
3) neuropathology, and neuroendocrinology: 
4) neuropathology; and 5) selected subjects in 
pathophysiology. Includes five clinical 
demonstrations. 
W. J. H. Nauta, E. Bizzi, V Chan-Palay, N. 
Geschwind, A. M. Graybiel, M. A. Moskowitz, 
R. A. North, S Palay, A. Rossier, T. Savin, 
P. H. Schiller, H R. Tyler, R S Williams, 
R. J. Wurtman 

HST 131J Pathophysiology of the Nervous 
System (A) 
(Revised Unit) 

(Same subject as 9.018J, 20.518J) 
P re req. : HST 130J 
G (2) 
4-0-8 

Discussion of physiological and biochemical 
mechanisms of peripheral and central nervous 
systems' diseases. Lectures emphasize ad-
vances in the basic sciences as they apply to 
the muscular dystrophies, myasthenia gravis, 
peripheral neuropathies, pain and nociception, 
suprasegmental control of movement, multiple 
sclerosis, Alzheimer's and Huntington's dis-
eases, epilepsy, sleep and biological rhythms, 
strokes, and ctsorders of emotion and lan-
guage. Enrollment limited. Permission of In-
structor required. 
M. A. Moskowitz, N. Geschwind 

HST 141 Molecular Basis of Some Clinical 
Disorders (A) 

Prereq.: 7.05 
O (1) 
4-0-6 

Conducted as a seminar to study a variety of 
human diseases and the underlying molecular 
and biologic basis for the pathogenesis and 
pathophysiology of the disorders. Lectures by 
faculty and seminars conducted by the stu-
dents with tutorials and supervision by faculty. 
Appropriate for students who have had a 
course in biochemistry and/or molecular 
biology. 
P. M. Gallop, I. M. London, Associates 

HST 142 Molecular and Cellular Biology 
and Immunology (A) 

Prereq.: Permission of Instructor 
G (1) 
4-0-8 

Overview of molecular biology, cell biology, 
and immunology. 
H. N. Eisen, H. F. Lodish, R. C. Mulligan 

HST 170 immunology 

Prereq.: 7.05 
G (1) 
4-0-8 

A version of General Immunology 7.73 limited 
to HST students in the Biomedical Sciences 
Curriculum. 
L. A. Steiner, H. N. Eisen, M. L. Golfer 

HST 190 Statistical Planning and Analysis 
of Biomedical investigations (A) 

Prereq Knowledge of calculus 
G (J) 
3-0-3 

Lectures discuss statistical methodology and 
concepts in the context of planning and analy-
sis of biomedical investigations. Alms to ac-
quaint the student with sufficient background 
to critically read :. )e scientific and medical lit-
erature. Topics: diagnostic testing, clinical de-
cision analysis, statistical inference, 
confidence Intervals, distribution-free proce-
dures, analysis of count data, design and 
analysis of clinical trials. 
D. Finkelstein, J. Anderson, J. Ware, 
M. Weinstein 

HST 200 Physical Diagnosis and 
Introductory Clinical Experience (A) 

Prereq.: Permission of Instructor 
G (2) 
9-25-12 

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 medi-
cine, surgery, and pediatrics in groups of two 
or three students under one faculty member. 
Findings reported through history taking and 
oral presentations of the cases to the class 
An intensive subject serving as prerequisite to 
clinical clerkships. Enrollment limited to stu-
dents In M. D. Program. 
E. Braunwald, W. H. Churchill, D. Brooks, 
J. Muller, Associates 

HST 201 introduction to Clinical Medicine 
and Medical Engineering I (A) 
(Revised Content and Unit) 

Prereq.: HST 010, HST 030, HST 090, HST 
100, HST 110, HST 130J, 7.05 
G (1, 2) 
4-24-6 

Required for doctoral students in MEMP pro-
gram. Students: 1) develop skill in patient in-
terviewing and physical examination; 
2) become proficient at organizing and com-
municating clinical information in both written 
and oral forms; 3) begin integrating history, 
physical, and laboratory data with pathophysi-
ologic principles; and 4) become familiar with 
the clinical decision-making process and broad 
economic, ethical, and sociological issues in-
volved in patient care. Permission of instructor 
required. 
R. G. Marks, M. Kane, C. J. Hatem, 
J. Cadigan, Associates 

HST 202 introduction to Clinical Medicine 
and Medical Engineering 11(A) 
(Revised Unit) 

Prereq HST 201 
G (J, S) 
0-20-0 

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. Offered twice, beginning 
in January and mid-May. 
C. J. Hatem, R. G. Mark, Associates 

Topics include the normal and pathologic 
functioning of the kidney. Emphasis on elec-
trolyte and water metabolism — the role of 
Na +, K , H , and water. Included also the 
pathophysiology of clinical renal disorders 

• such as acute and chronic glomerulonephritis, 
pyelonephritis and vascular disease. Enroll-
ment limited. Permission of instructor required. 
C. Coggins, A. Leaf, H. Rennke, 
L. Fang, J. V. Bonventre 
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HST 203 Clinical Experience in Medical 
Engineering and Medical Physics (A) 
(Revised Content and Unit) 

Prereq.. HST 201, HST 202 
G (1, 2, S) 
0-40-0 

An individually arranged full-time three-month 
directed study in a clinical environment where 
active medical engineeringimedical physics in-
vestigation is in progress. Students are ac-
tively enoned in patient care, particularly 
those aspects which interface closely with 
technology. Students also focus cn in-depth 
exploration of the technical and research area. 
Term paper required. 
E. G. Cravalho, R. G. Mark, Associates 

HST 204 Medical Diagnosis and 
Technology (A) 

Prereq.: Permission of Instructor 
G (2) 
2-2-2 

March through May, for students in HST M.D. 
and MEMP curricula. Intended as a supple-
ment to HST 200 and HST 201: 1) basic guid-
ance to examination of musculoskeletal 
system, skin, eye, ear, nose, and throat; and 
2) interdisciplinary seminars dealing with tech-
niques currently in use or in development for 
the diagnostic assesf.ment of structural and/or 
functional abnormalities in human organ sys- 
tems. Emphasis on imaging 	including opti- 
cal, radiological, and nuclear imaging. 
W. H. Churchill, J. A. Parker, Associates 

HST 210 innovation and Conceptual Design 
for the Solution of Technical Problems in 
Clinical Medicine (A) 
(Revised Unit) 

Prereq.: Permission of Instructor 
G (2) 
3-0-3 

Multidisciplinary approach to technical problem 
solving in clinical medicine. Case-study ap-
proach based on solving real problems in 
medical engineering and medical physics, with 
current problems posed by physicians from 
area hospitals. Problems and proposed solu-
tions presented in seminar setting for evalua-
tion. Generally, it is possible to arrange follow-
up of promising conceptual designs outside of 
class, often as a research topic. 
J. C. Weaver, E. G. Cravalho, H. Hechtman, 
F. Schoen 

HST 500J Physics 

(Same subject as 8.013J) 
Prereq.: — 
U (1) 
5-1-6 

See description under subject 8.013J. 
T Tanaka 

HST 530J Ultrasound: Physics, Biophysics, 
and Technology (A) 

(Same subject as 2.76J, 6.562J) 
Prereq.. Permission of Instructor 
G (1) Not to be offered 1985-86 
4-1-7 

See description under subject 2.76J. 
P. P. Lele, F. R. Morgenthaler 

HST 531J Lasers, Microwaves, Ultraviolet, 
Magnetic Fields, and Ultrasound in 
Biomedical Sciences (A) 

(Same subject as 2.762J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
4-1-7 

See description under subject 2.762J. 
P. P. Lele, Staff 

HST 541J Quantitative Physiology: Cells 
and Tissues 

(Same subject as 2.791J, 6.021J) 
Prereq.: 2.02 or 6.002 or 6.071; 8.02; 18.03 
U (1) 
4-2-6 

See description under subject 6.021J. 
T. F. Weiss, I. V. Yannas 

HST 542J Quantitative Physiology: Organ 
Transport Systems 

(Same subject as 2.792J, 6.022J) 
Prereq.: 2.20, HST 541J, 2.791J, 6.013 
U (1)  
3-2-7 

See description under subject 6.022J. 
B. B. Miki6, R. G. Mark, R. D. Kamm 

HST 543J Quantitative Physiology: Sensory 
and Motor Systems 

(Same subject as 2.793J, 6.023J, 16.351J) 
Prereq.: 2.02 or 6.003 or 16.30; 
HST 541J 
U (2)  
3-2-7 

See description under subject. 6.023J 
L. R. Young, R. W. Mann, L. S. Frishkopf 

HST 544J Fields, Forces, and Flows: 
Background for Physiology (A) 

(Same subject as 6.561J) 
Prereq.. 6.013, 6.021J 
G (1) 
3-0-9 

See description under subject 6.561J. 
A. J. Grodzinsky 

HST 550J Computers and Patient Care 

(Same subject as 6.523J) 
Prereq.: — 
G (2) 
2-0-4 

An overview of present and potential uses of 
computers in patient care applications. Topics: 
hospital administrative activities, automated 
medical histories, input of physician progress 
notes and orders, ambulatory medical record, 
patient monitoring, automated medical consul-
tation and diagnosis, medical education and 
clinical simulations, data analysis in clinical in-
vestigations. Open to undergraduates. 
G. 0. Barnett 

HST 560J Biological and Medical 
Applications of Radiation and 
Radioisotopes (A) 

(Same subject as 22.55J) 
Prereq.: 8.272 or 22.111 
G (1) 
4-0-8 

See description under subject 22.55J. 
G. L. Brownell, Staff 

HST 561J Principles of Medical imaging (A) 

(Same subject as 2.761J, 22.56J) 
Prereq.: Permission of Instructor 
G (2) 
4-0-8 

See description under subject 22.56J, 2.761J. 
G. L. Brownell, P. P Lele. Staff 

HST 568J Radiation Biophysics (A) 

(Same subject as 22.57J) 
Prereq.: 8.271 or 22.111 
G (1) 
4-0-8 

See description under subject 22.57J. 
A. C. Nelson 

HST 570J Biomedical instrumentation 
Electronics 

(Same subject as 2.781J, 16.608J) 
Prereq.: Permission of Instructor 
G (S) 
6-6-6 

Introduction to modern computer-based instru-
mentation through a major bioengineering lab-
oratory project in which each student develops 
electronic circuits, interfaces them to a micro-
computer, and combines them to form an in-
strument. Classroom material focuses on: 
electronic circuit elements, networks, signal 
and system representations, logic and digital 
design, elementary programming, and physio-
logical background. No background in electri-
cal engineering or programming required. 
S. K. Burns, R. V. Kenyon, D. Rowell 

HST 521J Biomedical Transport 
Phenomena (A) 

(Same subject as 10.49J) 
Prereq.: 10301, 10.302 
G (2) 
2-0-5 

See description under subject 10.49J. 
C. K. Colton, W M. Been 
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HST 580 Principles of Biomedical 
Measurements (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-9 

Fundamental principles of biomedical mea-
surements. Concepts underlying transducers 
and their interlace to biological systems. Em-
phasis on present and emerging approaches 
relevant to clinical iry3dicine, biomedical re-
search, and biotechnology. Topics include 
noise, temperature, pressure, sound, flow, 
bioelectric potentials, chemical electrodes, 
ISFETs, blood gas measurements, biochemi-
cal assays, bioassays, and microbiological 
measurements. 
J. C. Weaver 

HST 581J Measurements in Medicine and 
Biomedical Research (A except VI) 

(Same subject as 6.565J) 
Prereq.: 6.003, 6.041, HST 542J 
0(1) 
2-5-5 

Medical engineering concepts and methods for 
effective acquisition and use of information ob-
tained via measurements on living subjects. 
Practical exposure to biomedical measure-
ments and transducers with emphasis on un-
derstanding their limitations and utility in 
medicine and biomedical research. Laboratory 
investigations in areas of current interest in 
medicine and biomedical research and into 
transduction principles and their practical ap-
plication in the biomedical setting. Enrollment 
limited. 
R. G. Mark, E. D. Trautman 

HST 582J Biomedical Signal Processing (A) 

(Same subject as 16.356J) 
Prereq.: 6.003 
G (2)  
3-6-3 

Principles of processing and enhancing phys-
iological information for use in medicine. Em-
phasis on understanding characteristics of 
present and experimental medical technology 
using examples taken from the field of cardiol-
ogy. Basic principles and algorithms used in 
data ac luisition and display, filtering, and fea-
ture extraction covered. Laboratory exercises 
include hands-on experience with 
minicomputers. 
J. M. Teich, R. V. Kenyon, W. M. Siebert 

HST 590 Biomedical Engineering Seminar 

Prereq — 
G (1,2) 
1-0-0 

Weekly seminar describing recent research in 
biomedical engineering, medical physics, and 
related areas of interest to graduate students 
with backgrounds in the physical sciences and 
engineering. Speakers include faculty and re-
search staff from MIT and other institutions in 
the Boston area, advanced graduate students 
and occasional visitors. 
D. J. Edell 

HST 591 Biomedical Engineering Student 
Research Seminar 

Prereq.: -- 
G (1, 2) 
2-0-0 

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. 
J. C. Weaver 

HST 598 Special Topics in Medical 
Engineering and Medical Physics 

Prereq.: — 
U (1, 2, S) 
Arr. 

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 
nature. Coordinator: 
E. G. Cravalho 

HST 599 Special Topics In Medical 
Engineering ard Medical Physics (A) 

Prereq.: Permission of Instructor 
G (1,2, S) 
Arr .  

Assigned reading and special problems or re-
search on special topics, either theoretical, ex-
perimental, or clinical. Arranged on individual 
basis with instructor. Coordinator: 
E. G. Cravalho 

HST 900 Topics in the Economics of Health 
Care (A) 

Prereq — 
G (J) 
2-0-4 

Introduction to some of the problems in the re-
source allocation of the health care sector. 
Brief introduction to economic theory. Topics: 
rising health costs, national health insurance, 
cost-benefit analysis and optimization, regula-
tion and the structure of the industry (central-
ization vs decentralization), technology 
assessment, and planning clinical trials. Em-
phasis more on posing the important ques-
tions and examining different methods of 
analysis rather than arriving at definitive 
answers. 
A. Detsky 

HST 901J Health Economics 

(Same subject as 14.21J) 
Prereq.: 14.01 
U (2) 
3-0-6 

See description under subject 14.2IJ. 
J. E. Harris 

HST 902J Current Economic and 
Regulatory Problems in Toxicology (A) 

(Same subject as 14.285J, 20.619J) 
Prereq.: Permission of Instructor 
G (1) Next offered 1985-86 
3-0-9 

See description under subject 20.619J. 
J. E. Hams, S. R. Tannenbaum 

HST 903J Health Economics Seminar (A) 

(Same subject as 14.286J) 
Prereq.: 14.04 
G (2) Next offered 1985-86 
3-0-9 

See description under subject 14.286J. 
J. E. Harris 

HST UR Undergraduate Research in Health 
Sciences and Technology 

Prereq.: — 
U (1, 2, S) 
Arr. 

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 supervi-
sor. A summary report must be submitted at 
the end of each term 
E. G. Cravalho 
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SP 	 Special Programs 

Project Interphase 

SP 100 Special Summer Progran. 
(Profect Interphase) 

(SPS 1) 
Prereq.: — 
U (S) 
An. 

A program intended to assist freshmen to de-
velop their facility with those concepts, tech-
niques, and skills required for success at MIT. 
Classes are held in five academic areas: cal-
culus and review of pre-calculus topics; phys-
ics, Introducing Newtonian mechanics; 
chemistry, placing emphasis on stereo-chem-
istry; computer programming; humanities, im-
proving expository writing and study skills; and 
an In-depth examination of problem-solving 
approaches. Credit arranged with an 18-unit 
maximum. Enrollment by Invitation of the Of-
fice of the Provost and the Office of Minority 
Education. 
W. D. McLaurin, A. Davison 

Experimental Study Group 

SP 211 ESO (Experimental Study Group) 

(SPS 11) 
Prereq.: — 
U (1) 
Arr. 

SP 212 ESG (Experimental Study Group) 

(SPS 12) 
Prereq.: — 
U (2) 
Arr. 

An individualized academic program for fresh-
men in mathematics, humanities and social 
sciences, physics, and chemistry. Credit avail-
able for General Institute Requirements as 
well as special educational interests through 
tutorials, seminars, and independent projects. 
Subjects may also be taken in the regular cur-
riculum In conjunction with work done in ESG. 
Staff includes MIT faculty, instructors, gradu-
ate students, and undergraduate tutors who 
are interested in teaching in a small, interac-
tive community. 
R. L. Hallman 

SP 221 ESG (Experimental Study Group) 

(SPS 21) 
Prereq.: SP 211 and/or SP 212 
U (1) 
Arr. 

SP 222 ESG (Experimental Study Group) 

(SPS 22) 
Prereq.: SP 211 and/or SP 212 
U (2) 
Arr.  

Continuation of ESG for sophomores. 
R. L. Hallman 

SP 231 ESG Undergraduate Teaching 

(SEM 311) 
Prereq.: SP 211 and/or SP 212 
U (1) 
Arr. 

SP 232 ESC; Undergraduate Teaching 

(SEM 312) 
Prereq.: SP 211 and/or SP 212 
U (2) 
Arr. 

An opportunity to tutor students, run study 
groups, and lead seminars in mathematics, 
physics, chemistry, and humanities and social 
sciences in ESG under staff supervision. Per-
mission of appropriate ESG staff member 
required. 
R. L. Halfman 

Concourse Program 

SP 311 Concourse Program 

(SPS 31) 
Prereq -- 
U (1) 
Arr.  

SP 312 Concourse Program 

(SPS 32) 
Prereq. — 
U (2) 
Arr 

An integrative program for the freshman year. 
Staff includes faculty from the Schools of Sci-
ence, Engineering, and Humanities and Social 
Science. Credits in Concourse fulfill the Gen-
eral Institute Requirements and are so 
recorded. 
J. Y. Lettvin 

Integrated Studies Program 

SP 351 Integrated Studies Program 

Prereq.: — 
U (1) 
Arr. 

SP 352 Integrated Studies Program 

Prereq.: — 
U (2) 
Arr. 

A coordinated program for the freshman year 
which satisfies the General Institute Require-
ments in physics, chemistry/biology, and 
mathematics and two Humanities Distribution 
subjects. Staff includes faculty from the 
Schools of Science and Engineering and from 
the Program in Science, Technology, and 
Society. 
L. Trilling 

Women's Studies Program 

SP 401 Introduction to Women's Studies 
(New) 

Prereq.: — 
U (1) HUM-D 
3-0-9 

An interdisciplinary subject which draws on lit-
erature, history, psychology, philosophy, an-
thropology, and feminist theory to: 1) examine 
our cultural assumptions about gender, 
2) trace the effects of the nev scholarship on 
traditional disciplines, 3) increase awareness 
of the history and experience of women as 
half the world's population. 
M. Andersen, R. Perry 

SP 410J Feminist Philosophy 
(New) 

(Same subject as 24.121J) 
Prereq.: Permission of Instructor 
U (1)  
3-0-6 

See description under subject 24.121J. 
C. Whilbeck 

SP 420J American Women's History 
(New) 

(Same subject as 21.416J) 
Prereq.: — 
U (2)  
3-0-6 

See description under subject 21.416J. 
S. Deutsch 
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SP 430J Literary interpretation 
(New) 

(Same subject as 21.171J) 
Prereq.: Two subjects In literature 
U (2) 
3-0-9 

See description under subject 21.171J. 
R. Perry 

SP 431J New Women's Voices 
(New) 

(Same subject as 21 299J) 
Prereq — 
U (2) Not to be offered 1985-86 
3-0-6 

See de3cription under subject 21.299J. 
I. de Courtivron, E. Waldstein, M. Resnick, 
M. Richardson 

SP 432J Sex Roles In Fiction: Europe and 
Latin America 
(New) 

(Same subject as 21.297J) 
Prereq — 
U (1) HUM-D Next offered 1985-86 
3-0-9 

See description under subject 21.297J. 
E. Waldstein 

SP 433J The Don Juan Legend 
(New) 

(Same subject as 21.298J) 
Prereq — 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

See description under subject 21.298J. 
E. B. Turk 

SP 434J Courtship Themes In Romance 
Literatv,re 
(New) 

(Same subject as 21 300J) 
Prereq.. — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

See description under subject 21.300J. 
M. Resnick 

SP 435J American Themes 
(New) 

(Same subject as 21.120J) 
Prereq.: One subject in literature 
U (1) 
3-0-6 

See description under subject 21.120J. 
A. Lang 

SP 446J Women Writers In French-
Speaking Cultures 
(New) 

(Same subject as 21.227J) 
Prereq French IV 
U (1) HUM-D Next offered 1985-86 
3-0-6 

See description under subject 21.227J. 
I. de Courtiyron 

SP 447J The Family in Spanish American 
Literature 
(Now) 

(Same subject as 21291J) 
Prereq.. Spanish IV 
U (1) Not to be offered 1985-86 
3-0-6 

See description under subject 21.291J. 
E. Garrels 

SP 455J Sex Roles: A Comparative 
Perspective 
(New) 

(Same subject as 21.586J) 
Prereq.. — 
U (1)  
3-0-9 

See description under subject 21.586J. Con-
sult J. E. Jackson. 

SP 456J The Family in Contemporary 
Society 
(New) 

(Same subject as 21.581J) 
Prereq — 
U (2) HUM-D 
3-0-6 

See description under subject 21.581J. Con-
sult S. Traweek. 

SP 460J Psychology of Gender 
(New) 

(Same subject as 9 75J) 
Prereq -- 
U (1) Next offered 1985-86 
3-0-6 

See description under subject 9.75J. 
S. Carey 

See also: P. A. Wallace's 15.675 (Equal 
Employment Opportunity and Management 
of Human Resources); R. Becker's section 
of 21.755 (Writing and Reading Short 
Stories: The Voices of American Women, 
HUM-D, section 1); R. Perry's section of 
21.003 (Introduction to Fiction: Women's 
Fiction, HUM-D, section 1); D. A. Stone's 
Political Science undergraduate seminar 
(Current Topics in Medicine); and two 
Women's Studies subjects offered In ESG 
by J. Murray (Introduction to Fiction: 
Wornen's Fiction, and Wnmen in the 19th 
Century). 
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STS 	 Science, Technology, 
and Society 

General Subjects 

STS UR Undergraduate Research 

Prereq.: — 
U (1, 2) 
An. 

Undergraduate research opportunities in the 
STS Program. For further information consult 
the Departmental Coordinator: 
K. R. Manning 

STS 100 Science, Technology, and Social 
Change 

Prereq.. — 
U (2) HUM-D 
3-0-9 

An introductory subject designed to help engi-
neering and science students think systemati-
cally about the intellectual, moral, and social 
Issues raised by the rapid growth of science 
and technology in the 20th century. Case 
studies drawn from current and past experi-
ence are used to examine the ways in which 
cultural, economic, and technical elements in 
particular situations have shaped opportunities 
for social choice. (Open only to freshmen en-
rolled in the Integrated Studies Program.) 
L. Trilling 

STS 110 Special Topics In Science, 
Technology, and Society 

Prereq.: — 
U (1)  
Arr. 

STS 111 Special Topics In Science, 
Technology, and Society 

Prereq.: — 
U (2)  
Arr. 

For sti.dents who wish to pursue special stud-
ies or projects with a member of the Program 
in Science, Technology, and Society. 
K. R. Manning 

STS 120 Advanced Topics In Science, 
Technology, and Society 

Prereq.: — 
G (1) 
Arr. 

STS 121 Advanced Topics in Science, 
Technology, and Society 

Prereq.: — 
G (2) 
Arr. 

For students who wish to pursue special stud-
ies or projects at an advanced level with a 
member of the Program in Science, Technol-
ogy, and Society. 
K. R. Manning 

STS 130J Reading Seminar In Humanities, 
Science, and Technology 

(Same subject as 21.901J) 
Prereq.. — 
U (1) 
2-0-7 

STS 131J Reading Seminar In Humanities, 
Science, and Technology II 

(Same subject as 21 902J) 
Prereq.: 
U U (2) 
2-0-7 

Term 1: Classic interpretation in the History of 
Ideas, focusing on the concept of the great 
chain of being as a precursor to evolutionary 
theory. Primary and secondary readings of 
historians, philosophers, and scientists. Term 
2: Darwin and the Darwinian Revolution. Study 
of evolutionary theory before and atter Darwin 
in its relation to social theory and to argu-
ments about the meaning and purpose of life. 
Readings in a wide variety of texts from the 
18th, 19th, and 20th centuries. Consideration 
of sociobiology and of the notion of God as 
Great Computer Programmer of the 
Biosphere. 
Term 1: L. Marx 
Term 2: P. Buck 

STS 132J Protect Seminar on the Context 
of Research 

(Same subject as 21.903J) 
Prereq.. -- 
U (1,2) 
3-0-6 

Students draw upon their individual experience 
in a laboratory project, UROP project, or sum-
mer job to discuss broader aspects of scien-
tific research or technical development (tor 
example, how a new tool changes the way a 
phenomenon is analyzed, or how field experi- 

ence with an engineering system motivates its 
improvement). A few issues are discussed by 
the whole group, and students apply the 
knowledge so acquired to interpret their 
experience. 
L. Trilling 

The Social and Historical Study 
of Science and Technology 

STS 200 The Scientific Revolution 

Prereq.: — 
U (1) HUM-D 
3-0-9 

The Scientific Revolution and its later corse-
quences during the Enlightenment. Origins of 
scientific thought in the West. Emergence of 
science as a new intellectual and social force 
in the late 16th and 17th centuries. Focuses 
on major scientists such as Copernicus, Kep-
ler, Harvey, Galileo, and Newton, and philoso-
phers such as Bacon, Descartes, and Leibniz. 
K. R. Manning 

STS 201 History of 19th- and 20th-Century 
Science 

Prereq.: — 
U (2) HUM-D 
3-0-9 

Survey of the growth of the physical and bio-
logical sciences since the end of the Enlight-
enment. Emphasis on conccpts and ideas 
which had great significance for the develop-
ment of modem Westem culture. Topics: evo-
lution, electromagnetism and field theory, 
relativity and cosmology, quantum mechanics, 
genetics and molecular biology, ethology, so-
ciobiology, and other biological approaches to 
the study of human behavior. 
I. Kaplan 

STS 202 Seminar In the History of Science 
and Technology 

Prereq.: — 
G (1) 
3-0-9 

Intensive reading and analysis of key works in 
the history and historiography of science and 
technology, Aims at exploring similarities and 
differences between the two fields and at in-
troducing students to basic interpretive issues, 
bibliographic sources, and professional stan-
dards. Topics change from year to year. 
L. R. Graham 
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STS 205J Nature of Scientific Knowledge 

(Same subject as 24.05J) 
Prereq.: — 
U (2) HUM-D 
3-0-6 

See description under subject 24.05J 
P. G. Norwich 

STS 206 Social and Political Implications of 
Science 

Prereq.: 
U U (2) Next offered 1985-86 
2-0-7 

STS 207J Social and Political Implications 
of Science 

(Same subject as 17.336J) 
Prereq.: Permission of Instructor 
G (2) Next offered 1985-86 
2-0-10 

Historical and contemporary studies of the in-
teraction of science with social and political 
values. Examination of use of scientific theo-
des and findings to support conclusions about 
the proper organization of society and politics. 
Emphasis on how scientists have viewed the 
relationship of their scientific work to rfloral 
and ethical issues. Graduate students are ex-
pected to write a major research paper 

L. R. Graham, P. Buck 

STS 210 American Science Since the 1930s 

Prereq — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

History of science and technology in American 
context from the Great Depression of the 
1930s through World War II, to the 1970s 
Topics: patterns of funding, international links, 
government-industry-academic relations, pub-
lic understanding, the rise of "big science," 
and response of the scientific community to 
new social responsibilities. Issues studied in 
relation to relevant social, economic, and polit-
ical developments in the US during the period. 
C. Weiner 

STS 211 Russian Science and Soclaty 

Prereq — 
U (2) Next offered 1985-86 
3-0-6 

STS 212J Russian Science and Society 
(New) 

(Same subject as 1/ 614J) 
Prereq — 
G (2) Next offered 1985-86 
3-0-9 

An introduction to the history of Russian and 
Soviet science. Topics: introduction of West-
ern science to Russia, reception of Darwinism, 
influence of Marxism on Soviet scientific de-
velopment, social and political context of So-
viet science, role of dissidents in Soviet 
scientific life, and organizational and policy 
questions. Required readings in English. sup-
plementary readings in Russian also available. 
Graduate students are expected to write a 
major research paper 
L. R. Graham 

STS 220 History of Modern Mathematics 

Prereq.: 18.02 
U (2) Next offered 1985-86 
3-0-9 

Development of algebra In the 18th century 
and of the calculus of Newton and Lelbniz. 
Traces applications of calculus in the work of 
18th-century mathematicians such as Euler, 
Lagrange, and Laplace. The rlgorization of 
analysis by Cauchy, Bolzano, DedekInd, and 
Weierstrass in the 19th century. Rise of ab-
stract algebra, emergence of complex analy-
sis, and development of set theory. 
K R. Manning 

STS 223J Ancient Cosmology 

(Same subject as 21.930J) 
Prereq. — 
U (1) HUM-D Not to be offered 1985-86 
3-0-6 

See description under subject 21.930J. 
H. A. T. 0 Reiche 

STS 224J Rise of Scientific Cosmology: 
Aristotle to Newton 

(Same subject as 24.272J) 
Prereq — 
U (2) Not to be offered 1985-86 
3-0-9 

See description under subject 24.272J. 
T. S. Kuhn 

STS 231 Cross-Cultural Studies of 
Scientific and Technological institutions 

Prereq — 
U (1) 
3-0-6 

Analyzes several studies of laboratories and 
research groups around the world to investi-
gate how culture impinges upon scientific ac-
tivity Evaluates key terms In the study of 
science and technology for their cultural as-
sumptions by using those terms to explicate 
these laboratory studies. Discusses the design 
of ethnographic studies of scientific and tech-
nological laboratories. 
S. Tra week 

STS 241 Autobiography In Science and 
Engineering 
(New) 

--- 
Prereq 	- 
1.1 12) 
3-0-6 

_ 
Autobiographies of scientists and engineers 
provide information on the criteria for an ex-
emplary career. Examination of the history of 
this genre, its cross-cultural differences, and 
the meaning such stories have for the authors 
and for scientific and engineering communi-
ties. Exploration of the relation between the 
exemplary figures' careers, the more usual ca-
reer patterns of their colleagues, and unusual 
careers which are not considered exemplary 
S. Tra week 

STS 300 History of Technology In 
America 1:1787-1876 

Prereq.: — 
U (2) HUM-D 
3-0-6 

A study of America's rural, agrarian, and anis-
anal society from 1787 to the Centennial Exhi-
bition of 1876. Examines the emergence of 
industrial capitalism within this setting: the rise 
of the factory system, machinofacture, and 
new forms of power, transport, and communi-
cation. Views techno!...gy as part of the larger 
culture and reveals innovation as a process 
consisting of a range of possibilities which are 
chosen or rejected according to social criteria 
of the time. 
M. R. Smith 

STS 301 History of Technology In 
America II: I876-the Present 

Prereq.: — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

The second part of a two-term survey; has the 
same themes and aims as STS 300. Focus on 
the maturation of industrial capitalism after 
1876 with the emergence of large industrial 
corporations, national and international mar-
kets, and the hallmarks of science-based 
industry: professional engineers, organized re-
search, and significant institutional integration 
among schools, laboratories, and workshops. 
M. R. Smith 

STS 306 The Social and Political 
Implications of Technology 
(New) 

Prereq.. — 
U (2) 
2-0-7 

STS 307 The Social and Pottiesl 
implications of Technology 
(New) 

Prereq 
G (2) 
2-0-10 

Examines the social and political implications 
of technology Historical and contemporary 
studies are used to explore the interaction of 
technology with social and political values. 
Emphasis on how technological devices, 
structures, and systems influence the organi-
zation of society and the behavior of its mem-
bers. Examples drawn from the technologies 
of war, transportation, communication, produc-
tion, and reproduction. Graduate students are 
expected to write a major research paper 
L. R. Graham, P. Buck 

STS 310J industrialization and Cultural 
Change In 19th-Century America 

(Same subject as 21 433J) 
Prereq — 
U (2) Next offered 1085-86 
3-0-6 

A comparative study of 11 communities as-
sessing the social dislocations arid adjust-
ments of an industrializing economy. The work 
ethic, craft customs, kinship ties, business atti-
tudes, political ideologies, social institutions, 
and the growing speed and scale of mecha-
nized production are among the factors 
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treated. Goal is to understand why some com-
munities entered the industrial age more easily 
than others. Students submit thematic essays 
addressing various aspects of industrialization 
and culture change. 
M. R. Smith 

STS 315J The Industrial Revolution: A 
Social and Cultural History (1750-1850) 

(Same subject as 21.371J) 
Preieq — 
U (2) 
3-0-6 

See description under subject 21.371J. 
B Mazlish 

STS 320 Arms, Power, and the Engineer 

Prereq 
U (1) HUM-D Next offered 1985-86 
3-0-6 

Examines cultural, social, and technical factors 
which underlie exercise of political power. De-
scribes how consequences of technical 
progress and the resulting new outlook trans-
formed selection, style, and goals of the 
powei -elite in England, France, China, and 
Japan, and how a more effective military tech-
nology affected views on war-making and the 
reach of the state. 
L. Trilling 

STS 321 Military Enterprise and 
Technological Change: Historical 
Perspectives on the American Experience 

Prereq.. — 
U (1) HUM-D Next offered 1985-86 
3-0-6 

A history of the role of the military in promot-
ing and developing new technology (from 
medieval times to the present). Examines the 
design, deployment, and diffusion of new tech-
nologies; the behavioral social problems that 
arose with their introduction; and their influ-
ence on industrialization, colonialism, and 
warfare in the modern world. 
M. R. Smith 

STS 400J The Archaeology of Technology 

(Same subject as 21.541J) 
Prereq.: 
U U (1) Next offered 1985-86 
3-0-6 

See description under subject 21.541J. 
H. N. Lechtman 

STS 405 The Sociology of Science 

Prereq.: — 
U (2) 
3-0-6 

An introduction and overview of the sociology 
of science, with special emphasis on the 
range of theoretical and methodological per-
spectives in the field, on the sociology of sci-
ences of mind, and on the social controversies 
around sciences that are experienced as 
"subversive" of widely shared, "everyday" 
ways of looking at the world, including artificial 
intelligence, psychoanalysis, and sociobiology. 
S. R. Turkle 

STS 408 Biotechnology and Society 

Prereq.: — 
U (1) 
2-0-7 

STS 409 Biotechnology and Society 

Prereq — 
G (1) 
2-0-7 

Examines the rapid growth of biotechnology; 
focuses on relation of academic scientists and 
universities to industrial and medical applica-
tions of research. Connects historical back-
ground with contemporary issues to view 
biotechnology in context of university educa-
tion and research, funding of science, aca-
demic-industrial links, roles and responsibilities 
of scientists, and public expectations and per-
ceptions. Evaluates professional, institutional 
and public policy alternatives. Graduate stu-
dents focus on topics in their own fields. 
C. WeLler, M. L. Getter 

STS 410 Ethical Issues In Science and 
Engineering 

Prereq — 
U (1) 
3-0-6 

Seminar on ethical problems of scientists and 
engineers as employees, consultants, and ad-
visors. Case studies of on-the-job ethical 
dilemmas and responses of technical profes 
sionals in such fields as weapons technolog • 
nuclear energy, genetic engineering, chemical 
engineering, computer science, and biomedi-
cine. Issues include social responsibility, con-
flicts of interest, whistleblowing, the role of 
institutions and professional societies Student 
projects in fields of their interest. 
C. Weiner 

STS 413J Public Controversies on the 
Control of Technology 

(Same subject as 8.206J) 
Prereq. — 
U (2) Next offered 1985-86 
2-0-7 

Role of scientists and engineers in anticipating 
and controlling negative effects of technology. 
Presentations by individuals who have played 
major roles in such issues. Historical and cur-
rent cases studied through readings, discus-
sions, lectures, and student reports. Topics: 
alternatives to the nuclear arms race; environ-
mental and health hazards; opportunities for 
involvement and alternative career possibili-
ties. 8.206J also may count toward Humanities 
Requirement. 
C. Weiner, B. T. Feld 

STS 430J Engineering Design in Social 
Context 

(Same subject as 2.733J) 
Prereq.: — 
U (2) 
3-0-6 

Examines issues about social values that arise 
in engineering design. Who influences and 
what constrains the design process? What is 
the engineer's role in that process? What are 
the social implications of design alternatives? 
Beginning with a study of the design of photo-
voltaic solar energy systems, the class consid-
ers design as an aspect of modern social 
history, the limits of scientific knowledge in de-
cision making about design, and ethics in the 
design process. 
L. L. Bucciarelli 
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STS 440J Applied Social Research, Public 
Policy, and the Social Sciences 

(Same subject as 17.818J) 
Prereq.: — 
G (1) Next offered 1985-88 
3-0-9 

See description under subject 17 818J. 
P. Buck 

Technology and the Organization 
of Industrial Societies 

STS 500J Anthropology of industrial 
Society 

(Same subject as 21 589J) 
Prereq.. — 
U (2) 
3-0-6 

See description under subject 21.589J. 
S. Traweek 

STS 501 The Automobile: Mass Production 
and Mass Consumption 

Prereq.. — 
U (1) HUM-D 
3-0-6 

Rise and decline of the automobile industry. 
Exsmines the 19th-century origins of mass 
production and mass consumption. The auto 
industry as the epitome of the American eco-
nomic miracle. Workers in the high-wage 
economy. Influence of machine technology on 
culture. The long decline of the auto-industrial 
age, and its crisis in the 1970s. Concerned 
with the changing political and economic role 
of a dominant national industry. Emphasis on 
European reactions to and variations on 
American industry. 
C. F. Sabel 

STS 502 The Profession of Engineering 

Prereq.. — 
U (2) HUM-D 
3-0-6 

Practice, evolution, and dilemmas of engineer-
ing as a profession. Analyzes the role of engi-
neers in the conception, design, manufacture, 
and marketing of a sophisticated consumer 
product. Studies automobile industry history in 
20th-century US. Examines judgments having 
political, economic, social, and ethical consid- 

orations. May be taken as full 9-unit subject 
with HUM-D credit (attend lectures, recitations, 
and write three full term papers) or as under-
graduate seminar (attend lectures and write 
three short papers). 
L. Trilling 

STS 510J The Rise of the Modern State (A) 

(Same subject as 17.154J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-9 

The theory of the state. Focuses on three 
stages in the development of the modern 
state: political absolutism, the property-
contract state, and the corporate-welfare state. 
In each section close attention given to key 
texts in political theory and to their relationship 
to the corresponding historical period. 
C. F Sabel 

STS 511 Capitalism and Its Critics 

Prereq — 
U (2) HUM-D 
3-0-6 

The social context and consequences of in-
dustrialization and the development of the 
market economy. The virtues and shortcom-
ings of the market economy as seen by its ex-
ponents and critics, examined in the light of its 
historical development. Early and late indus-
trializing societies compared. Interrelations of 
market capitalism, technological change, and 
political evolution. 
C. Kaysen 

STS 512J Comparative Systems of 
Industrial Relations and Human Resource 
Development (A) 

(Same subject as 14 674J, 15.674J) 
Prereq.: 14.64 or 15.663 
G (2)  
3-0-6 

See description under subject 15.674J. 
M. J. Piore 

STS 540J The Political Economy of Food 

(Same subject as 20.414J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-6 

See description under subject 20 414J 
E G Rothschild, L. J. Taylor 

STS 558 Defense and Arms Control Issues 
(New) 

Prereq — 
U (2) 
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page. 
R. Lester. G. W. Rathiens, J. P Ruina 

STS 580 Arms Races in industrial Society 

Prereq — 
U (2) 
2-2-5 

Studies the influence of technology in arms 
races and the consequences for dynamics of 
industrial society. Examines the interplay be-
tween political and technical processes. Em-
phasis on the relationship of scientists, the 
military, and government since WWII, and on 
the employment of engineers and scientists in 
military industries. Considers strategies for 
ending the arms race. Students work in small 
groups on research projects and write papers 
based on their research. 
J. B. Wiesner, E. G. Rothschild 

STS 575J Problems of Advanced Industrial 
Societies (A) 

(Same subject as 17.532J) 
Prereq 17 156J 
G (2) Next offered 1985-86 
3-0-9 

See description under subject 17.532J. 
S. Berger, M. J. Piore 

Cultural Dimensions of Science 
and Technology 

STS 600 Technological Society and its 
Critics 

Prereq.: — 
U (1) HUM-D 
3-0-6 

The emergence of industrial-technological so-
ciqty has provoked strong critical reactions 
that affirm the value of a more "natural," sim-
ple, emotionally direct and reverential relation-
ship to the environment. These alternative 
visions are examined in two periods in Amer-
ica: 1) the mid-19th century. and 2) the 1960s. 
Focuses on the usefulness of these visions as 
criticism of (or possible alternatives to) the 
complexity of advanced industrial society. 
K. Keniston, L Marx 

STS 601J Literature, ideology, and National 
Experience In the US 

(Same subject as 21 103J) 
Prereq : — 
U (2) HUM-D 
3-0-6 

Study of the interplay among imaginative liter-
ature, the prevailing ideologies, and collective 
experience in the US, emphasizing critical 
reading within an historical context. Readings 
chiefly drawn from classic American writers of 
the 19th century. but works from earlier and 
later periods included • F Scott Fitzgerald, 
Franklin. Jefferson, Emerson. Tocqueville, 
Thoreau, Whitman, Hawtnorne, Melville, Max 
Weber. and D H Lawrence. 
L Marx 
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STS 802 Perspectives on Technology 

Prereq.. — 
U (2) HUM-D Next offered 1985-86 
3-0-6 

A discussion of the centrality of the machine 
as fact and metaphor, emphasizing its place in 
theories of technology and society. Reveals 
how technological power is central to modern 
thought and policy. Readings include the work 
of Adam Smith, Thomas Carlyle, Karl Marx, 
Charles Dickens, Frank Norris, Lewis 
Mumford, and Jacques Ellul. 
L. Marx, M. R. Smith 

STS 803 Introduction to Cultural Criticism 

Prereq.: Permission of Instructor 
U (2) 
2-0-7 

$TS 804 Introduction to Cultural Criticism 

Prereq.: Permission of Instructor 
0 (2) 
2-0-7 

Examines modern concept of culture as it 
emerged during the Industrial Revolution, and 
considers some of the theories and methods 
of analysis that have been developed around 
that concept. Among the basic theories con-
sidered are those associated with Marx, Emer-
son, Arnold, and Freud. Second half examines 
more recent elaborations of the culture con-
cept in the work of such theorists as Panofsky, 
Burke, Benjamin, Marcuse, Foucault. Gradu-
ate students pursue topics in great6r depth. 
L. Marx 

STS 625J American Television: A Cultural 
History 

(Same subject as 21.032J) 
Prereq.: One subject in Literature or Science, 
Technology, and Society 
U (2) 
3-0-6 

See description under subject 21.032J 
D. Thorbum 

STS 626J Camera and Culture 

(Same subject as 21 594J) 
Prereq. — 
U (2) Next offered 1985-86 
3-0-6 

studies: computers and intensive users, tele-
vision and viewers, engineering systems and 
engineering students, "automated" tools and 
workers. These cases used to examine criti-
cally theories of "technological man," "techno-
logical society," and "the effects of 
technology." 
K. Keniston, S. R. Turkle 

STS 631 Computers and People 

Prereq.: — 
U (1) 
3-3-6 

Aspects of the computer presence in our soci-
ety in the context of larger issues in the soci-
ology of science. Three perspectives on 
computer impacts examined: 1) Computer Im-
pact on large social processes; 2) Computer 
Impact on the Individual; 3) Computer Impact 
on sciences of mind and images of humanity. 
Projects include fieldwork studies at MIT and 
elsewhere to document and analyze different 
computer "subcultures." 
S. R. Turkla 

STS 632 Computer Cultures, Computation, 
and the individual (A) 

Prereq.: Permission of Instructor 
0(1) 
3-3-6 

The computer presence as it affects the indi-
vidual and contemporary culture, Subcultures 
of the computer world, computational theories 
of mind, computer metaphors in the culture, 
and relationships between people, machines, 
and programming. Emphasizes ethnographic 
and individual case study approaches. Con-
ducted as a research seminar requiring a su-
pervised research project 
S. R. Turkle 

STS 633J Perspectives on Computers and 
Society (A) 

(Same subject as 6.880J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-9 

See description under subject 6.880J. 
J. Weizenbaum 

How photographs come to be read as evi-
dence in science, law, history. anthropology, 
and families: how this labeling of certain pho-
tographs as realistic representations of some-
thing no longer present corresponds to 
developments in camera technology and pro-
duction; and how photographs and photo-
graphic technology shape and are shaped by 
the cultures in which they are used. 
S. Tra week 

STS 630 Technology and the individual 

Prereq -- 
U (2) 
3-0-6 

How do interactions with technologies and 
technological systems affect individuals? How 
do people use technologies for purposes not 
anticipated by their inventors? Examines the 
noninstrumental or uni,itended human effects 
and uses of technolog as through four case 
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SWE 	 Engineering School-Wide 
Electives 

Undergraduate Subjects 

 

Graduate Subjects 

Computer Models of Physical and 
Engineering Systems 

Offered under: 1.12, 2.101, 3.05, 10.11, 13 51, 
16.008, 22.006 
Prereq.: 18.02, 8.01 
U (2) SD 
3-0-9 

Reduction of physical and engineering sys-
tems to simplified physical and mathematical 
models; representation using networks; graphs 
and finite element methods. Process simula-
tions using random variables (Monte-Carlo 
techniques) and linear programming. Manipu-
lation of the models using algorithms on digital 
computers. Examples drawn from fields pri-
marily of interest to engineers. Extensive 
"hands-on" computing experience. Working 
knowledge of FORTRAN expected. 
S. Shyam Sunder 

Defense and Arms Control issues 
(New) 

Offered under: 6.934, 13.91, 16.994, 17.465, 
22.003, STS 558 
Prereq.: — 
U (2) 
3-0-6 

Reviews and analyzes nuclear and non-nu-
clear arms and efforts at arms control since 
World War II. Focus on interaction of techno-
logical factors, changing strategic concepts, 
intelligence estimates, and political judgments 
in the decision-making process. Topics: nu-
clear proliferation, strategic arms limitation 
talks, European nuclear and conventional 
forces, and new military technology. 6.934, 
13.91, 16.994, and 22.003 may also count 
toward Humanities Requirement. 
R. Lester, G. W. Rathiens, J. P. Ruina 

Introduction to Technology and Law 

Offered under: 1.165, 2.998, 10.803, 13.97, 
16.792, 22.085 
Prereq.: — 
U (1) 
3-0-9 

Basic principles and functions of law, using 
cases and materials arising from scientific and 
technical issues. The legal process — private, 
judicial, legislative, and administrative law 
making — and its impacts on engineers and 
scientists. How federal and state governance 
grows as technology grows. How regulation 
controls and supports technology. Curbs on 
that power. How scientific and engineering 
conflicts are resolved inside a legal frame-
work. Role of values in that process. 
J. D. Nyhart 

Inventions and Patents 

Offered under: 3.172, 6.901, 16.673, 22.084 
Prereq.: 14.02 
U (1) 
3-0-6 

History of private and public rights in scientific 
discoveries and applied engineering leading to 
the development of worldwide patent systems. 
The classes of invention protectable under the 
patent laws of the US, including the proce-
dures 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 field; 
b) devices in the mechanical, ocean explora-
tion, civil, and/or aeronautical fields; c) the 
electrical and electronic areas including key 
radio, solid-state, and computer inventions. 
R. H. Rifles 

Management In Engineering 

Offered under: 2.96, 6.930, 10.806, 13.52, 
16.993, 22.002 
Prereq.: — 
U (1) 
3-0-9 

Introduction of engineering management in va-
riety of settings. 1) Role of engineering and re-
lationship to other functions, 2) managerial 
tools and concepts used in engineering orga-
nizations, 3) practice in handling short- and 
long-term problems, 4) career strategy and de-
velopment. Topics: financial principles, man-
agement of innovation, engineering project 
planning and control, human factors, career 
planning, patents, and technical strategy. 
Case method of instruction emphasizes partic-
ipation in class discussion. Juniors, seniors, or 
graduate students. 
D. P. Hoult, H. S. Marcus 

Engineering Risk-Benefit Analysis (A) 

Offered under: 1.155, 2.943, 3.577, 6.938, 
10.816, 13.621, 16.794, 22.82 
Prereq.: 18.02 
G (2) 
3-0-6 

Risk assessment, decision and cost-benefit 
analysis, and fault-tree methods for describing 
and making decisions about societal risks (nu-
clear reactors, dams, carcinogens, transport 
and disposal of hazardous materials) associ-
ated with large engineering projects. Balancing 
risks and benefits in situations involving hu-
man safety, environmental risks, and financial 
uncertainties. Presentations of major risk as-
sessments and the public decision processes 
associated with them. 
A. W. Drake, A. R. Odol), 

Engineering Systems Analysis (A) 

Offered under: 1.146, 2 192 s 56, 13.62, 
16.784, 22.821, TPP 21 
Prereq.: Permission of Instructor 
G (1)  
3-0-6 

Synthesis of analytic procedures for identifica-
tion and selection of optimal systems. Review 
of economic framework for analysis. System-
atic application of mathematical optimization to 
engineering problems. Evaluation procedures 
for single and multi-attributed problems cover-
ing decision analysis in addition to standard 
procedures. Application of this material to real 
problems. 
R. de Neufville, J. P. Clark 

Entrepreneurship 

Offered under. 2.942, 3 566, 6.936, 10.801, 
13.78, 16.672, 22.86 
Prereq.: — 
G (2)  
4-0-5 

Introduction to various ssues faced by techni-
cal innovators, entrepreneurs Topics include 
concept evaluation, patents and licensing, fi-
nancing, marketing, business planning, ac-
counting, and team building. Case studies are 
used. Term project required in which student 
ideas are developed into business plans. 
Open to undergraduates by permission of 
instructor. 
D. G. Jansson 
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Technology of Nuclear Weapons and Arms 
Control 
(New) 

Offered under: 8.932, 13.93, 16.995, 17.486, 
22.841 
Prereq.: — 
GI (1) 
4-0-8 

Review of technical issues bearing on nuclear 
weapons policy, the arms race, and arms con-
trol. Technical description of fission and fusion 
weapons. Effects of nuclear explosions: blast, 
thermal, fallout, electromagnetic pulse, and cli-
matological. Nuclear weapons proliferation. 
Nuclear delivery systems. Ballistic missile de-
fense nnd air defense systems. Measures of 
the strategic balance. Methods for detecting 
nuclear explosions. Arms control agreements: 
Test Ban, SALT I, SALT II and prospects for 
further agreements limiting nuclear weapons 
systems. 
G. W. Rathiens, J. P Ruina 
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TPP 
	

Technology and 
Policy 

TPP 11J Project Proseminar in Technology 
and Policy 1(A) 

(Same subject as 2.981J) 
Prereq.: Permission of Instructor 
G (1)  
4-0-8 

TPP 12.1 Project Prosominar In Technology 
and Policy 11(A) 

(Same subject as 2.982J) 
Prereq.: TPP 11J 
G (2)  
4-0-8 

Designed to develop the students' ability to 
analyze problems involving the interaction of 
technology with economic and social consider-
ations. Case studies and group projects drawn 
from diverse fields. Integral historical and 
value-oriented critique of both issues and pro-
cess. Restricted to graduate students in Tech-
nology and Policy; others admitted by 
permission of instructor. 
J. T. Kildow, L. Bucciarelli, T. B. Sheridan 

TPP 13.1 Engineering Policy Thesis 
Seminar (A) 

(Same subject as I.980J, 16.783J) 
Prereq.: Thesis Registration 
G (1,2) 
2-0-1 

Seminar designed to assist students in formu-
lating research topics, designing their investi-
gation, executing the analysis, and writing the 
thesis Itself. It thus a!so serves as preparation 
for general examinations. Students required to 
present their work or general discussion by 
faculty, research staff, and their colleagues. 
R de NeuWilla, A. R. Odoni 

TPP 21 Engineering Systems Analysis (A) 

Prereq.: Permission of Instructor 
G (1)  
3-0-6 

School-Wide Elective Subject. Description 
given at end of this chapter on SWE page 
R. de Neurvikr,  ., P. Clark 

TPP 22.1 The Policy-Making Process (A) 

(Same subject as 17.220J) 
Prereq.: Permission of Instructor 
G (2)  
3-0-9 

See description under subject 17 220J. 
M Lipsky 

TPP 32J Law, Technology, and Public 
Policy 

(Same subject as 1.576J) 
Prereq.: Permission of Instructor 
G (2) 
3-0-6 

In-depth examination of the relationship be-
tween technology and the legal system. Five 
major areas discussed: 1) responses of the le-
gal system to new social problems created by 
new or existing technology; 2) technological 
change in response to legal action; 3) changes 
In legal theory and practice resulting from new 
technical developments; 4) responses of the 
political system to pioliferating technology; and 
5) equity/market changes brought about by the 
law-technology interaction. 
N. A. Ashford 

TPP 33.1 Environmental Law: Pollution 
Control (A) 

(Same subject as 1.811J) 
Prereq.: Permission of Instructor 
G (1) 
3-0-6 

See description under subject 1.811J 
N. A. Ashford, C. Ca/dart 

TPP 34.1 Regulation of Health and the 
Environment: Selected Topics 

(Same subject as 1.812J) 
Prereq.: 1.811J 
G (2) 
3-0-6 

See description under subject 1.812J. 
N. A. Ashford, D. B. Hat& 	Ca/dart 

TPP 35.1 Technology, Law, :Jnd the Working 
Environment 

(Same subject as 10.805J) 
Prereq.: Permission of Instructor 
G (1)  
3-0-6 

See description under subject 10.805J. 
N. A. Ashford, L. B. Evans 

TPP 42J implementation (A) 

(Same subject as 11.503J) 
Pe  req.: TPP 11J, TPP 12J or 11.200, 11.230 
G (2) Next offered 1985-88 
2-0-7 

See description under subject 11.503J 
K. R. Polenske 

TPP 43.1 Logistical and Transportation 
Planning Methods (A) 

(Same subject as 1.203J, 6.281J, 11.526J, 
13 665J, 15.078.1, 16.76J) 
Prereq.: 6.431, 15.075 
G (1) 
3-0-9 

See description under subject 1.203J. 
A. I. Barnett, R. C. Larson, A. R. Odoni, 
H. N. Psaraft's 
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AS 	 Aerospace Studies' 

AS 11 The Air Force Today 

Prereq.: — 
U (1) 
1-0-1 

Examines the role of the US Air Force in the 
contemporary world. Topics include back-
ground, mission, and organization of Air Force 
and functions of US forces. Emphasis is on 
development of written communicative skills. 
E. J. Scivoletto 

AS 111 Leadership Laboratory 

Prereq.: 
U U (1) 
0-1-0 

Introduction to the customs, traditions, and 
courtesies of the Air Force through seminars, 
guest speakers, and appropriate field trip. 
J. P. Bisognano, Jr. 

AS 12 The Air Force Today 

Prereq — 
U (2) 
1-0-1 

Continues study of the contemporary Air Force 
by examining national security objectives and 
the uses of national power to achieve objec-
tives. Compares US and Soviet military power. 
E. J. Scivoletto 

AS 121 Leadership Laboratory 

Prereq.: AS 111 
U (2) 
0-1-0 

Continues AS 111 with emphasis on the role 
and responsibilities of an Air Force junior 
officer. 
J. P. Bisognano, Jr. 

AS 21 The Developnent of Air Power 

Prereq.: 
U (1) 
1-0-1 

History of the development of air power from 
balloon experiments up through World War II. 
Emphasis is on the interaction among technol-
ogy, doctrine, and historical events. Students 
required to research and present a short 
speech. 

P. Bisognano, Jr., K C. Almquist 

AS 211 Leadership Laboratory 

Prereq AS 121 
U (1) 
0-1-0 

Emphasizes development of techniques used 
to direct and inform. Students are assigned 
leadership and management positions in the 
AS 111 programs described above. 
J. P. Bisognano, Jr. 

AS 22 The Development of Air Power 

Prereq.. -- 
U (2) 
1-0-1 

History of air power since 1946, with emphasis 
on the US Air Force. Includes the role of air 
forces in conflicts, and the effect of space-age 
technology on air power. Also an examination 
of the employment of US air power in peaceful 
ways. Students are required to research and 
present a short speech. 
J. P Bisognano, Jr., K. C. Almquist 

AS 221 Leadership Laboratory 

Prereq AS 211 
U (2) 
0-1-0 

Continues AS 211. Adds a special program in 
preparation for Field Training. 
J. P. Bisognano, Jr. 

'Aerospace Stud*i subtects are not for MIT crede 

AS 31 Management and Leadership 

Prereq — 
U (1) 
3-0-3 

Study of management and leadership from the 
point of view of the Air Force junior officer. 
The individual motivational and behavioral pro-
cesses, leadership, communication, and group 
dynamics are covered to provide a foundation 
for the development of the junior officer's 
professional skills as an Air Force officer. 
S. K. Sudderth, L. C. Counts 

AS 311 Leadership Laboratory 

Prereq.: AS 221 
U (1) 
0-1-0 

Supervisory practice and exercise of leader-
ship functions in controlling and directing ac-
tivities of the cadet corps. Development of 
leadership poiential in a practical, supervised 
training laboratory. 
J. P. Bisognano, Jr. 

AS 32 Management and Leadership 

Prereq.: AS 31 
U (2) 
3-0-3 

Continues AS 31 with special emphasis on the 
basic managerial processes involving decision 
making, utilization of analytical aids in plan-
ning, organizing, and controlling in a changinp 
c- 	ant. Organizational and personal vat- 

'agement of forces in change, organi- 
- 	power, politics, and managerial 
stiatev and tactics are discussed within the 
context 	the military organization. 
S. K. SuOerth, L. C. Counts 

AS 321 Leadership Laboratory 

Prereq.: AS 311 
U (2) 
0-1-0 

Continues AS 311 emphasis on supervisory 
and leadership skills. Emphasis on advan-
tages of an Air Force career. 
J. P. Bisognano, Jr. 
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MS 
Military Science' 

MS 111 Introduction to ROTC and the Army MS 211 Leadership 
(Revised Link) 

AS 41 The Military In American Society 

Prereq.: — 
U (1) 
3-0-3 

Study of the military's role as an institution in 
a democratic society. Topics: civil-military in-
teraction, weapons acquisition, and the military 
as a profession. Emphasis on developing 
communicative skills through student 
presentations. 
S. L. Wallace, H. J. Beemer 

AS 411 Leadership Laboratory 

Prereq AS 321 
U (1) 
0-1-0 

Exercise of management functions in planning, 
supervising, and directing cadet corps activi-
ties. Acquire proficiency in military leadership 
skills. 
J. P. Bisognano, Jr. 

AS 42 US National Security 

Prereq.: AS 41 
U (2) 
3-0-3 

Study of the role of the military In maintaining 
the security of the US. Examines the interna-
tional environment, the background of defense 
policy, strategy and forms of conflict. Ad-
dresses specific issues including arms control, 
nuclear deterrence, the national military deci-
sion-making process, and military law 
S. L. Wallace, H. J. Beemer 

AS 421 Leadership Laboratory 

Prereq.: AS 411 
U (2) 
0-1-0 

Continues AS 411. Includes preparation for 
professional duties. 
J. P. Blsognano, 

Prereq.. — 
U (1)  
1-1-1 

Imestigates the generalized employment of 
the US Army, starting with the formulation of 
US foreign policy and the uses of military 
power in diplomacy. Covers the development 
of Army combat power in terms of personnel 
and organization. Emphasizes knowledge of 
currant military events and their impact on the 
nation, and written and verbal communication 
skills. 
W. B. Miller 

MS 121 The Army Today 

Prereq.: MS 111 
U (2)  
1-1-1 

Discusses interface between Active Army, Na-
tional Guard, Reserves, and civilian work 
force; interservice and intra-alliance support. 
Examines organization and role of company-
sized units; small unit tactics and combined 
arms concepts. Specialities of soldiers are re-
lated to operational unit missions. Introduces 
principles of war and relates them to actual 
historical events. 
W. B. Miller 

MS 21 instructional Methodology 
(Firdvised Unit) 

Prereq. -  — 
U (1, 2) 
2-0-1 

Designed to provide the student with 
theoretical and practical experience in 
pre:Iy.ng and presenting effective oral 
presentations. Investigates the psychology and 
principles of learning, speech techniques, 
Integration of audio-visual media, programmed 
Instruction techniques, test and examination 
construction, and classroom management 
techniques. Every student required to deliver 
three oral presentations. The student is 
critiqued and evaluated by the instructor and 
other members of the seminar. 
A. V. K. Blanchard 

'Military Science subtects ant not tor MIT credit 

Prereq.: 
U (1)  
1-1-1 

Introduction to military leadership and man-
agement. Various leadership theories dis-
cussed, and an "Integrated Leadership Model" 
developed. Using this model, the class investi-
gates: the individual — his or her needs, 
goals, attitudes, and behavioi; the group — its 
goals, structures, roles, and norms; and the 
leader — his or her style, behavior, needs, 
and goals. Topics such as interpersonal corn-
munications, motivation and counseling, dis-
cussed. Case studies are used to enhance 
classroom effort. 
J. M. Welch 

MS 221 Branches of the Army 

Prereq.. MS 111, MS 121 
U (2)  
1-1-1 

Acquaints students with the career oranches 
of the Army, to include their functions, initial 
entry positions, and the career patterns asso-
ciated with each branch. Each career branch 
studied in sufficient detail to provide a basic 
understanding. The Army's Officer Personnel 
Management System is introduced snd ad-
dressed from the point of view of the individual 
officer's management of his or her own career. 
J. M. Welch 

MS 31 Small Unit Tactics 

Prereq MS 221 
U (1,2) 
2-0-1 

Addresses the leadership of small units con-
ducting conventional combat operations. Ele-
ments of terrain analysis and application to 
offensive, defensive, and retrograde opera-
tions discussed along with weather considera-
tions and their impact on combat operations. 
Current organi7ation and hardware associated 
with small tactical combined arms formations 
reviewed. 
S. R. Lewis 
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MS 311 Military Management 	 MS 421 Military Ethics and Professionalism 

Prereq.: MS 21 
U (1)  
1-1-1 

Concerned with the integrated management of 
Army units and activities. The commander and 
the staff examined in detail, with emphasis on 
the various formal and informal methods used 
to acquire information, anticipate and forecast 
requirements, make decisions, implement 
those decisions, and supervise and evaluate 
the results. Nature and role of combat support 
activities discussed. 
S. R. Lewis 

MS 321 Land Navigation 

Prereq.: — 
U (2)  
1-1-1 

Students acquire the ability to determine point 
locations accurate to within 10 meters, and 
team the fundamentals of direction and dis-
tance determination both on a map and on the 
ground. Familiarizes students with the funda-
mentals of terrain analysis to include the abil-
ity to construct accurate terrain profiles. 
Familiarizes students with the techniques used 
in interpretation of aerial photographs, to in-
clude determination of scale and direction, and 
identification of objects on the ground. 
S. R. Lewis 

MS 41 Military History 

Prereq — 
U (1. 2) 
2-0-1 

Examines, the development of the US Army. 
Emphasizes giving the studerm a better under-
standing and perspective rogarding the history 
of the US Army, the roles military profession-
als have played in shaping the US, and where 
the military profession fits into the society it 
serves. Equips the studeqt with the tools nec-
essary to analyze military operations at all lev-
els using historical methodology and 
stimulates an interest in the study of military 
history which leads the potential Army Officer 
to a mature, informed conception of his role as 
a louder in the US Army. 
V/. B. Miller 

MS 411 Military Law and Aamlnistration 

Prereq. MS 31 
U (1) 
1-1-1 

Provides the Military Science student with an 
introduction to the United States Ml'i'3ry Jus-
tice System. Develops historical and legal ba-
sis, as well as modern practical application of 
Military Justice. Prepares student for a leader-
ship position which inherently involves admin-
istration of discipline and justice. Also, 
students discuss some practical aspects of 
small unit administration 
J. P. Hassett 

Prereq.: MS 31 
U (2) 
1-1-1 

Brings together material on two major topics: 
the military as a profession, and morality and 
war. Stresses ethical dimensions of the mili-
tary profession and juxtaposes positions of 
well known scholars. Themes examined in-
clude the inextricable association of human 
values with the military profession and the res-
olution required when crucial military values 
are at odds with the parent society. 
J. P. Hassett 
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NS Naval Science' 

  

    

NS 11 Introduction to Naval Science 

Prereq.. — 
U (1) 
2-0-1 

General Introduction to seapower and the na-
val service, covering an overview of the orga-
nization and historical develoment of the US 
Navy and its tactics and equipment. Covers 
the basic tenets of naval courtesy and cus-
toms, discipline, leadership, and ship con-
struction, as well as the major challenges 
facing today's Naval officer. 
J. P. Wallace 

NS 12 Naval Ships Systems 12  

Prereq.: -- 
U (2) 
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 
compartmentation 
J. P. Wallace 

NS 21 Naval Ships Systems 112  

Prereq 18,02, 8.01 
U (1) 
2-2-2 

Basic system modeling techniques and state 
variable representations. Examples taken from 
systems found on naval ships and aircraft. 
Laser fundamentals, applications, side-looking 
radar, and radar holography discussed. So-
led,  * eadings on naval weapons and fire 
contra. systems. 
D. E Guza 

NS 22 Seapower and Maritime Affairs 

Prereq. --- 
U (2) 
2-0-2 

Exploration of the general concept and history 
of seapower (including the merchant marine 
and oceanographic research), the role of var-
ious warfare components of the Navy in sup-
porting the Navy's mission, implementation of 
seapower as an instrument of national policy, 
and a comparative study of US and Soviet 
naval strategies 
D.E. Guza 

'Navel Science But:It:tote are not for MIT credit 

2This Gutted is normally conducted in contunchon wrth an 
MIT acaedrted seminar Any technical' aspects of the Subject 
matter of interest only to midshipmen are covered in separate 
NROTC sessions and held trips 

NS 31 Navigation and Naval Operational 

Prereq.: — 
U (1) 
3-0-3 

Comprehesive study of tactical and planning 
considerations relative to employment of naval 
forces, including communications, tactical for-
mations and dispositions, relative motion, ma-
neuvering board, and nautical rules of the 
road. 
D. S. Foreman 

NS 32 Navigation and Naval Operational!,  

Prereq.: -- 
U (2) 
2-2-4 

Comprehensive study of the theory, principles, 
and procedures of piloting and celestial navi-
gation, including mathematics of navigation, 
practical work involving navigational instru-
ments, sight reduction by pro forma and com-
puterized methods, charts, publications, and 
voyage planning. 
D. S. Foreman 

NS 33 Modern Warfare 

Prereq.: -- 
U (1) 
2-0-2 

Study of warfare as an inEuument of political 
action throughout modern history. Interrela-
tionship with other components of statecraft 
stressed, as is the influence of economic, psy-
chological, moral, political, and technological 
factors on strategic thought. Great leaders and 
military organizations of history examined to 
discover the ingredients of their successes. 
H. E. Bonham 

NS 34 Marine Corps Doctrine and Tactics 

Prereq — 
U (2) 
2-0-2 

Overview of general military subjects and con-
centration on Marine Corps small unit tactics 
and leadership in preparation for Marine 1st 
Class cruise, "Bulldog." Covers the basic ten-
ets of land navigation, the M16 rifle, offensive 
combat operations and orders, and leadership 
at the fire team and squad level. Stresses the 
development of individual leadership skills and 
self-confidence. Practical exercises in land 
navigation and tactics conducted at local mili-
tary training areas. 
H. E. Bonham 

NS 41 Leadership and Management I 

Prereq.: — 
U (1) 
2-0-2 

In-depth, participative subject in leadership 
and management practices in the Navy, and 
the concepts and theories that underlie them, 
examined within the context of American so-
cial and industrial organizations and practices. 
Emphasis on management and leadership 
functions, particularly control, direction, inter-
action, motivation, and decision making. 
R. J. McClure 

NS 42 Leadership and Management 11 

Prereq.. -- 
U (2) 
2-0-2 

Gives the student a basic background in the 
duties and responsibilities of a junior division 
and watch officer; strong emphasis on the jun-
ior officer's responsibilities in the area of train-
ing, counseling, and career development. 
Student familiarized with equal opportunity 
programs and drug/alcohol rehabilitation pro-
grams. Principles of leadership reinforced 
through leadership case studies. 
R. J. McClure 

NS 43 Amphibious Warfare 

Prereq — 
U (2) 
2-0-2 

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 20th 
century. Case study approach used to provide 
the prospective Marine Corps Officer with the 
fundamentals of amphibious tactics 
H E. Bonham 
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Bachelor of Science in Methanical Engineering 161 
Bachelor of Science In Nuclear Engineering 168 
Bachelor of Science in Ocean Engineering, In Naval 

Architecture and Marine Engineering, or Without 
Designation 173 

Bachelor of Science in Philosophy 191 
Bathelor of Science in Physics 235 
Bachelor of Science in Planning 114 
Bachelor of Science in Political Science 195 
Bachelor of Science in Urban Studies. See Bachelor 

of Science in Planning 
Bachelor's and Master's Degree Program. 

Combined 163 
Bachaeor's and Master's Degrees, Simultaneous 

Award of 68 
Bachelor's Degrees, Program for Two 45 
Ballroom Dancing Club 24 
Bates Linear Accelerator 95 
Behavioral Science in Management 207 
Biochemical Engineering 231 
Biochemistry 215 
Blosiectrical Engineering Option 148 
Biological Oceanography 216, 238 
Biology, Applied 214, 230 
Biology, Department of 213 
Biclog:. Doctor of Philosophy In 216 
Biology, Subjects in 650 
Biomechanics and Human Rehabilitation Laboratory. 

See Newman Laboratory for Biomechanics and 
Human Rehabilitation 

Biomedical Engineering 84, 127, 129, 133, 160, 
184 

Biomedical Engineering at MIT, Summary of 
Graduate Degree Opportunities in 84 

Biomedical Engineering, Doctor of Philosophy In 
185 

Biomedical Engineering, Doctor of Science or Doctor 
of Philosophy in 84 

Biomedical Engineering, Interdisciplinary Ph .D. 
Program in 129 

Biomedical Sciences 84, 240 
Biomedical Sciences Program, Doctor of Medicine 

In 84, 240 
Biophysics 215 
Biotechnoiogy 231 
Bitter National Magnet Laboratory 85 
Black Student Union, MIT 24 
Board and Room 27, 59. 75 
Books and Materials 59, 75 
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Boston Environment 16 
Boston Library Consortium 12, 64 
Boston University 70 
Brandeis University 70 
Building Technology 109 
Bursary Payment Plan 80, 75 

Calculus Requirement 48 
Calendar, Academic 10 
Campus 14 
Campus Activities 22 
Campus Tours 15 
Cancer Research, Center for 86 
Career Services and Preprofessional Advising, Office 

of 31 
Cars 35 
Coll Biology, Virology, and Physiology 215 
Cell Culture Center 85 
Center for Advanced Engineering Study 85 
Center for Advanced Engineering Study Seminar 

Office 85 
Center for Advanced Visual Studies 96, 109 
Center for Cancer Research 86 
Center for Cognitive Science 86 
Center for Computational Research in Economics 

and Management Science 86 
Center for Construction Research and Education 

142 
Center for Energy Policy Research 91 
Center for Health Effects of Fossil Fuels 

Utilization 87 
Center for Information Systems Research 87 
Center for international Studies 87 
Center for Materials Research in'Archaeology and 

Ethnology 07 
Center for Matenals Processing 97 
Center for Materials Science and Engineering 88 
Center for Meteorology and Physical 

Oceanography 224 
Center for Policy Alternatives 88 
Center for Real Estate Development 89 
Center for Space Research 89 
Center for Theoretical Physics 237 
Center for Transportation Studies 89, 142 
Ceramics, Muter of Science in 156 
Chamber Music Society 24 
Chapel 23 
Charges for Late Change in Registration 59, 75 
Charles Stark Draper Laboratory 91 
Chemical Dynamics Research Laboratory 161 
Chemical Engineer 135 
Chemical Engineering, Bachelor of Science in 132 
Chemical Engineering, Department of 130 
Chemical Engineering, Doctor of Philosophy and 

Doctor of Science in 135 	• 
Chemical Engineering, Master of Science in 134 
Chemical Engineering Practice, Master of Science 

in 134 
Chemical Engineering Practice, School of 134 
Chemical Engineering, Subjects in 80D 
Chemical Oceanography 238 
Chemistry, Appliee, 133 
Chemistry, Bachelor of Science in 218 
Chemistry/Biology Requirement 47 
Chemistry, Department of 217 
Chemistry, Doctor of Philosophy and Doctor of 

Science in 219 
Chemistry, Master of Science in 218 
Chemistry, Subjects in 48D 
Chad Care SONICOS 31 
Choir, Gospel 24 
Choral Society 24 

Chorallanes 24 
City Planning and Architecture, Simultaneous 

Master's Degrees in 118 
City Planning and Real Estate Development, 

Simultaneous Master's Degreed in 118 
City Planning and Transportation, Simultaneous 

Master's Degrees in 118 
City Planning, Master In 88, 118 
Civil Engineer 140 
Civil Engineering, Bachelor of Science in 138 
Civil Engineering, Department of 136 
Civil Engineering, Doctor of Philosophy and Doctor ot 

Science in 140 
Civil Engineering, Master of Science in 140 
Civil Engineering Microcomputer Laboratory 142 
Civil Engineering, Subjects in 3D 
Clinical Research Center 90 
Coed Fraternity Reaidences 27 
Coastal Engineering, Hydrodynamics and 142 
Cognitive Science 199 
Cognitive Science, Bachelor of Science in 199 
Cognitive Science, Center for 86 
Cognitive Science Programs 86 
College Transfer Admissions 58 
College WorieStudy 60 
Combined Doctor of Medicine-Doctor of Philosophy 

Program in the Harvard-MIT Division of Health 
Sciences and Technology 240 

Combustion and Propulsion Laboratory 161 
Committee on Academic Performance 44, 45 
Committee on Curricula 47 
Committee on Discipline 32 
Committee on Educational Policy 19 
Committee on Graduate School Policy 22, 64, 71 
Committee on Preprolessional Advising and 

Education 42 
Committee on Privacy 33 
Commons Plans 27 
Communication Science and Systems 95 
Communications Policy Program 90 
Community Development. Neighborhood and 115. 

117 
Community Fellows Program 118 
Community Planning. Neighborhood and 115, 117 
Community Players, MIT 24 
Company Assignments. See Course VI-A 
Compton Gallery, Margaret Hutchinson 25 
Computational Facilities 142 
Computational Research in Economics and 

Management Science, Center for 86 
Computer-Aided Engineering 141 
Computer and Information Systems 95 
Computer Science and Engineering. Bachelor of 

Science in 148 
Computer Science, Laboratory for 94 
Computers, and Control, Systems. 160 
Concentration, Fields of 49 
Concentrations in Literature 187 
Concert Band 24 
Concert Jazz Band 24 
Concourse Program 39, 90 
Conduct, Discipline, and Grievance Procedures 32 
Conservation. Energy Conversion and 160 
Consortium of Boston Libraries 12, 64 
Constructed Facilities Division 141 
Construction Engineering and Management 142 
Construction Research and Education. Center for 

148 
Control, Instrumentation, Guidance, and 127 
Control, Systems, Computers. and 160 
Cooperative Living 28 

Cooperative Program in Aeronautics and 
Astronautics 126 

Cooperative Programs, with other Institutions 42, 70 
Cooperative Programs 59, 74 
Cooperative Writing Programs 1,28 
Corporation 19, 482 
eosin for Graduate Students 74 
Costs for Undergraduate Students 59 
Council for the Arts at MIT 13 
Counseling and Advising 30 
Course VI-A 149 
Courses 9. 38 
Creative Writing. See Writing 
Credit Limit for Freshmen 45 
Credits 44, 71 
Cross Registration at Other Institutions 42, 70 
Cryogenic Enginee'ing Laboratoty 181 
Curricula, Committee on 47 

Dance VVorkshop, MIT 24 
Day Care. See Child Care Services 
Debate Society 24 
Decision Systems, Laboratory for Information 

and 95 
Deferred Admissions 56 
Definition of Student Status 44, 71 
Degree Programs, Interdepartmental 64, 82 
Degree Programs, Unspecified 103 
Degrees, Doctoral 69 
Degrees. Double 45, 68 
Degrees, Engineer's 69 
Degrees, Master's 68 
Department of Aeronautics and Astronautics 122 
Department of Architecture 108 
Department ce Biology 213 
Department of Chemical Engineering 130 
Department of Chemistry 217 
Department of Civil Engineering 136 
Department of Earth, Atmospheric, and Planetary 

Sciences 220 
Department of Economics 181 
Department of Electrical Engineering and Computer 

Science 144 
Department of Humanities 184 
Department of Linguistics and Philosophy 191 
Department of Materials Science and 

Engineering 152 
Departmere of Mathematics 225 
Department of Mechanical Engineering 158 
Department of Nuclear Engineering 166 
Department of Nutrition and Food Science 229 
Department of Ocean Engineering 172 
Department of Physics 233 
Department of Political Science 194 
Department of Psychology 198 
Department of Urban Studies and Planning 113 
Departmental Programs 9. 30, 105 
Departmental Programs and Requirements 105 
Design, Environmental 11 r, 117 
Design, Visual Arts and 49 
Developing Countries, Planning for 117 
Developing Countries, Urban and Regional Planning 

in 116 
Development, Neighborhood and Community 115, 

117 
Development, Regional Economic 117 
Dining 27 
Dining Plans 27 
Disciplinary Committee Procedures. Statement 

of 32 
Discipline, Committee on 32 
Discipline, and Grievance Procedures, Conduct 32 
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Disclosure of information about Students 
Distribution Subjects 49 
Division of Health Sciences and Technology, 

Harvard-MIT 67, 240 
Division of Nuclei and Particles 236 
Divisions, Laboratories, and Special Programs, Civil 

Engineering 141 
Doctoral Curriculum and Medical Engineering and 

Medical Physics 240 
Doctoral Degrees 69 
Doctor of Medicine-Doctor of Philosophy, Combined 

Program in the Harvard-MIT Division of Health 
Sciences and Technology 240 

Doctor of Medicine in Biomedical Sciences 
Program 84. 240 

Doctor of Philosophy and Doctor of Science, 
Aeronautics and Astronautics 128 

Doctor of Philosophy and Doctor of Science, 
Chemical Engineering 135 

Doctor of Philosophy and Doctor of Science, 
Chemistry 219 

Doctor of Philosophy and Doctor of Science, Civil 
Engineering 140 

Doctor of Philosophy and Doctor of Science, Earth, 
Atmospheric, and Planetary Sciences 223 

Doctor of Philosophy and Doctor of Science, 
Electrical Engineering and Computer Science 
150 

Doctor of Philosophy and Doctor of Science, 
Materials Science and Engineering 156 

Doctor of Philosophy and Doctor of Science. 
Mathematics 228 

DOCtOf of Philosophy and Doctor of Science, 
Mechanical Engineering 165 

Doctor of Philosophy A nd Doctor of Science, Nuclear 
Engineering 170 

Doctor of Philosophy and Doctor of Science, Nutrition 
and Food Science 232 

Doctor of Philosophy and Doctor of Science, Ocean 
Engineering 175 

Doctor of Philosophy and Doctor of Science. 
Oceanography 224 

Doctor of Philosophy and Doctor of Science, 
Physics 236 

Doctor of Philosophy, Architecture, Art, and 
Environmental Studies 112 

Doctor of Philosophy, Biology 216 
Doctor of Philosophy, Biomedical Engineering 165 
Doctor of Philosophy, Economics 183 
Doctor of Philosophy, Linguistics 193 
Doctor of Philosophy. Management 209 
Doctor of Philosophy. Philosophy 193 
Doctor 01 Philosophy, Political Science 196 
Doctor of Philosophy, Psychology 200 
Doctor of Philosophy, Urban Studies and 

Planning 118 
Doctor of Science or Doctor of Philosophy in 

Biomedical Engineering 84 
Domestic Year Away 43 
Dormitory Council 22 
Douai. Degrees 45, 68 
Drama Program 179 
Dramashop 24 
Draper Laboratory 91 

Earty Action in Admissions 57 
Entity Music Society 24 
Earth and Planetary Sciences or Oceanography. 

Master of Science in 224 
Earth, Atmospheric, and Planetary Sciences. 

Bachelor of Science in 222  

Earth, Atmospheric, and Planetary Sciences. 
Department of 220 

Earth, Atmospheric, and Planetary Sciences, Doctor 
, of Philosophy and Doctor of Science in 223 

Earth, Atmospheric, and Planetary Sciences, 
Subjects in 970 

Eastgate 29 
Economic Development, Regional 117 
Economics and Urban Studies 91 
Economics, Bachelor of Science in 182 
Economics, Department of 181 
Economics, Doctor of Philosophy in 183 
Economics, Master of Science in 183 
Economics, Subjec's in 114D 
Education for Public Management Program. See 

Visiting Professionals Progam 
Education, Prelaw 42 
Education, Premedical 42 
Education Studies 42 
Educational Policy, Committee on 19 
Educational Resources 12. 64 
Elective Subjects 52 
Electives 40 
Electives in Engineering, School-Wide 121 
Electrical Engineer 150 
Electrical Engineering and Computer Science, 

Department of 144 
Electrical Engineering and Computer Science, Doctor 

of Philosophy and Doctor of Science in 150 
Electrical Engineering and Computer Science, Master 

of Science in 150 
Electrical Engineering and Computer Science, 

Subjects in 50D 
Electrical Engineering, Bachslor of Science in 147 
Electromagnetic and Electronic Systems, Laboratory 

for 94 
Electronic Materials 156 
Electronic Systems, Laboratory for Electromagnetic 

and 94 
Employment and Job Opportunities 31, 41, 60, 73, 

77 
Energy Conversion and Conservation 160 
Energy Conversion, Propulsion and 127 
Energy Laboratory 91 
Energy Policy Research, Center for 91 
Energy Study and Research 91 
Engineer, Aetonautics and Astronautics 128 
Engineer. Chemical 135 
Engineer, Civil 140 
Engineer, Electrical 150 
Engineer, Environmental 134, 140, 163 
Engineer, Materials 135, 156, 163 
Engineer. Mechanical 183 
Engineer, Metallurgical 156 
Engineer. Nuclear 170 
Engineer. Ocean 176 
Engineering and Technology, Accreditation Board for 

120, 124, 131, 138, 139, 154, 161, 163, 17 
Engineering, Degree Provams in 119 
Engineering internship Program 120, 126, 138, 149, 

155, 163 
Engineering, Medical or Medical Physics. Doctor of 

Science or Doctor of Philosophy in 240 
Engineering. Naval Construction and 175 
Engineering or Science. Humanistic Studies 

Combined with 93 
Engineering Risk Assessment 141 
Engineering, School of 119 
Engineering, School-Wida Electives in 121. 230D 
Engineer's Degrees 69 
Engineers Program, Visiting 185 

English as a Second Language See Sublects in 
Foreign Languages and Literatures 

English Competency of International Students 57 
English See Literature 
Entrance Examinations 57 
Entrance Examinations for International 

Aonlicants 57. 72 
Emi„, nmental Art Collection 15 
Environmental Design 111, 117 
Environmental Engineer 134, 140, 163 
Environmental Engineering 160, 175 
Environmental Engineering, Water Resources 

and 142 
Environmental Planning 114 
Environmental Planning and Policy 117 
Environmental Studies 92 
Ergo 23 
ESG (Experimental Study Group) 34, 93 
Etllnology and Archaeology, Center for Materials 

Research in 07 
Evening Classes 13 
Examinations. Final 45, 71 
Examinations for Advanced Standing 45 
Examinations for Entrance 57, 72 
Examinations, Graduate Record 72 
Exchange Programs 42, 70 
Executive Education in Management, Programs 

for 210 
Executive Education Program, Health Management 

Option 210 
Experimental Plasma Facilities 171 
Experimental Study Group See ESG 

Faculty Council 19 
Family Day Care 31 
Fees and Tuition 59, 74 
Fees, Miscellaneous 59, 75 
Fellowships 76 
Festival Jazz Ensemble 24 
Fibers and Polymers Laboratories 161 
Fields for Graduate Study 65 
Fields of Concentration 49 
Fieldwork and Internships in Urban Studies 117 
Fifth-Year Programs 223 
Flinn and Media Studies 50 
Film Section 111 
Films, Lectures, and Seminars 23 
Final Examinations 45, 71 
Financial Aid, Applications for 61, 76 
Financial Aids 80, 76 
Five-Hear S.B. - MC P Option 116 
Flight Transportation 129 
Fluid Mechanics 175 
Fluids, Mechanics and Physics of 126 
Fluid 	 Laboratory 161 
Folk :enc.° Club 24 
rood Science 231 
Foreign Graduate Admissions See International 

Graduate Admissions 
Foreign Languages and Literatures 50, 184 
Foreign Languages and Literatures. Subjects in 

179D 
Foreign Study. Aid for 78 
Foreign Undergraduate Admissions See 

International Undergraduate Admissions 
Fossil Energy Engineering, Fuel and 134 
Francis Bitter National Magnet Laboratory 85 
Fraternities 22, 27 
French See Subjects in Foreign Languages and 

Literatures 
Freshman Admissions 56 
Freshman Credit Limit 45 
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Freshman Grading 40 
Freshman Handbook 40 
Freshman Year 38 
Fuel and Fossil Energy Engineering 134 
Fusion Center, PILama 99 
Fusion Systems 99 
Fur ion Technology and Engineering 99 

Gallery, Margaret Hutchinson Compton 25 
Gays at MIT (GAMIT) 24 
General Institute Requirements 47 
General Requirements for Graduate Degrees 65 
George R. Wallace, Jr , Astrophysical 

Observatory 84 
George R. Wallace, Jr, Geophysical 

Observatory 103 
Geotechnical Engineering 141 
Geotethnic.al  Engineering Research Laboratory 141 
German. See Subjects in Foreign Languages and 

Literatures 
Gospel Choir 24 
Government, Graduate Student 22 
Government, Undergraduate Student 22 
Grade Reports and Transcripts 45, 71 
GraOes 46 
Grading, Freshman 40 
Grading, Pass-Fail 40 
Graduate Academic Standards 71 
Graduate Admissions, Foreign, See International 

Graduate Admissions 
Graduate Admissions, Regular 72 
Graduate Education at MIT 63 
Graduate Interdepartmental Opportunities 82 
Graduate Living Costs 75 
Graduate Record Examinations 72 
Graduate Registration and Academic 

Performance 71 
Graduate School, Organization of the 64 
Graduate School Policy, Committee on 22, 64, 71 
Graduate Single Student Housing 28 
Graduate Student Govemnent 22 
Graduate Student Council 22 
Graduate Students, Costs for 74 
Graduate Students, Special 73 
Graduate Student Status for Research Staff 

Members 73 
Graduate Study, Fields of 65 
Graduate Study, Resources for 64 
Graduate, The 23 
Grants, Loans, and Employment 60 
Greek See Subjects in Foreign Languages and 

Literatures 
Green Hall 29 
Grievance Procedures, Conduct, Discipline, and 32 
Guidance, and Control, Instrumentation, 127 

Harassment, Policy on 32, 33 
Harrison Spectroscopy Laboratory, George R 101 
Hart Nautical Collections 25 
Harvard-MIT Division of Health Sciences and 

Technology 67, 240 
Harvard-MIT Division of Health Sciences and 

Technology, Combined Doctor of Medicine-Doctor 
of Philosophy Program in 240 

Harvard University 43, 70 
HASS Information 49 
Hayden Gallery 25 
Haystack Radio Observatory 84 
Health Effects of Fossil Fuels Utilization, Center 

for 87 
Health Management Option 210 
Health Program, Student 30 

Health Sciences and Technology 93 
Health Sciences and Technology, Combined Doctor 

of Medicine-Doctor of Philosophy in the Harvard- 
MIT Division of 240 

Health Sciences and Technology, Harvard-MIT 
Division of 67, 240 

Health Sciences and Technology, Subjects in 219D 
Health Sciences, Technology, and Management, 

Whitaker College of 14, 239 
Health Service Fee 59, 74 
Health Services. See Medical Services 
Heat Transfer Laboratory 161 
Historical Collections. MIT Museum and 12 
History 50, 185 
History of Art and Architecture 50 
History of MIT 8 
History, Subjects in 188D 
History, Theory, and Criticism of Art and Architecture 

109 
Hobby Shop 24 
HoToGAMIT 23 
Housing 26 
Housing and Real Estate Development 117 
Humanistic Studies Combined with Engineering or 

Science 93 
Humanities and Engineering 93, 189 
Humanities and Ennineering, Bachelor of Science 

In 189 
Humanities and Science 93, 189 
Humanities and Science, Bachelor of Science 

in 189 
Humanities and Social Science, School of 177 
Humanities, Arts, and Social Sciences 

Requirement 49, 178 
Humanities, Bachelor of Science in 188 
Humanities, Department of 184 
Humanities, Interdisciplinary Programs in 94 
Humanities and Social Sciences, Special and 

Interdisciplinary Programs in 178 
Humanities, Subjects In 175D 
Human Rehabilitation and Biomechanics, Eric P. and 

Evelyn E. Newman Laboratory for 161 
Hydrodynamics 175 
Hydrodynamics and Coastal Engineering 142 
Hydrodynamics, Ralph M. Parsons Laboratory for 

Water Resources and 142 
Hydrology and Water Resource Systems 142 

IAP (Independent Activities Period) 10, 55, 71 
Industrial Liaison Program 19 
Information about Students, Disclosure of 34 
Information and Decision Systems, Laboratory 

for 95 
Information Processing Services 12 
Intormation Systems Research, Center for 87 
Innovation Center 93 
Institute Houses 27 
Institute, Organization of the 19 
Institute Policy, Administration of 34 
Institute Requirements, General 47 
Instrumentation, Guidance, and Control 127 
Integrated Studies Program 39, 93 
Intercollegiate Athletics 22 
Interdepartmental Degree Programs 64, 82 
Interdepartmental Graduate Opportunities 82 
Interdepartmental Organizations and Research 

Facilities 82 
Interdepartmental Study and Research 81 
Interdisciplinary Ph.D. Program in Biomedical 

Engineering 129 
Interdisciplinary Programs in Aeronautics and 

Astronautics 129 

Interdisciplinary Programs in Humanities 94 
Interdisciplinary Research Opportunities for 

Undergraduates. See UROP 
Interdisciplinary Study, Unspecified Degree Programs 

103 
Intoreaternity Conference 22, 27 
International Food and Nutrition Program 94 
International Graduate Admissions 72 
International Students' Council 22 
International Studies, Center for 87 
International Undergraduate Admissions 57 
Internship Program, Engineering 120, 126, 138, 

149, 155, 163 
Internships and Fieldwork in Urban Studies 117 
Internships in Political Science 195 
Interphase, Project 56 
Interview 56 
Intramuial Athletic Program 23 
Islamic Architecture, Aga Khan Program for 107, 

112 

January Independent Activities Period 10, 55, 71 
Job Opportunities, Employment and 31, 41,60, 73, 

77 
Joint Center for Urban Studies of MIT and Harvard 

University 107 
Joint Computer Facility 143 
Joint Program in Oceanogr&phy and Oceanographic 

Engineering with Woods Hole Oceanographic 
Institution 98, 135, 143, 151, 157, 165, 176, 216, 
224, 238 

Junior/Senior Pass/Fail Option 45 
Junior Year Abroad 42 

Kindergarten Extended Day Program 31 

Laboratories, Fibers and Polymers 161 
Laboratory, Acoustics and Vibrations 161 
Laboratory, Artificial Intelligence 83 
Laboratory, Bitter National Magnet 85 
Laboratory, Chemical Dynamics Research 161 
Laboratory, Civil Engineering Microcomputer 142 
Laboratory, Combustion and Propulsion 161 
Laboratory, Cryogenic Engineering 161 
Laboratory, Energy 91 
Laboratory, Fluid Machanics 161 
Laboratory for Biomechanics and Human 

Rehabilitation, Eric P. and Evelyn E. Newman 
161 

Laboratory for Computer Science 94 
Laboratory for Electromagnetic and Electronic 

Systems 94 
Laboratory for Information and Decision 

Systems 95 
Laboratory for Manufacturing and Productivity 95 
Laboratory for Medical Ultrasonics 161 
Laboratory for Nuclear Science 95 
Laboratory for Water Resources and Hydrodynamics, 

Ralph M. Parsons 142 
Laboratory, George R. Harrison Spectroscopy 101 
Laboratory, Heat Transfer 161 
Laboratory, Man-Machine Systems 161 
Laboratory, Materials 14 
Laboratory, Mechanical Behavior of Materials 161 
Laboratory, Media 83 
Laboratory, Nuclear Reactor 98, 171 
Laboratory of Architecture and Planning 96, 106, 

107 
Laboratory, REMERGENCE 141 
Laboratory Requirement 53 
Laboratory, Slo,..n Automotive 161 
Laboratory, Surface 161 
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Laboratory, Vehicle Dynamics 161 
Language and Mind 192 
Language Laboratory 185 
Language Proficiency 57, 70 
Latin Americari Studies 179 
Law-Related Studies 96 
Lecture Series Committee 23 
Lectures, Seminars, and Films 23 
Letters of Recommendation 24 
Libraries 12, 64 
Life Sciences, Bachelor of Science in 214, 230 
Libraries, Boston Consortium of 12, 64 
Light-Load Registration, Undergraduate 45 
Lincoln Laboratory 96 
Linguistics 50, 191 
Linguistics and Philosophy, Department of 191 
Linguistics and Philosophy, Subjects in 2130 
Linguistics, Doctor of Philosophy in 193 
Literature 50, 186 
Literature, Concentrations in 187 
Literature Major 187 
Literature, Subjects in I750 
Loan Funds 77 
Loan Plan, Parent 60, 75 
Logarhythms 24 
Lowell Institute School 13 

Magnet Laboratory, Biller National 85 
Major Course of Study 40 
Management, Alfred P. Sloan School of 204 
Management, Behavioral Science In 207 
Management, Doctor of Philosophy in 209 
Management, Master of Science in 208 
Management, Mineral Resources Engineering and 

97, 157 
Management of Technology, Master of Science in 

the 143, 157, 170, 176, 204 
Management of Technology Program 97 
Management, Programs for Executive Education 

in 210 
Management Science, Bachelor of Science in 207 
Management, Sloan School of 204 
Management, Subjects in 1210 
Man-Machine Systems Laboratory 161 
Manufacturing and Productivity, Laboratory for 95 
Map, Campus 14 
Margaret Hutchinson Compton Gallery 25 
Manna Acoustics 175 
Marine Data Systems Engineering 175 
Marine Engineering 175 
Marine Geology and Geophysics 238 
Marine Materials and Fabrication 175 
Marine Systems 175 
Married Student Housing 29 
Master in City Planning 68, 116 
Master of Architecture 68, i 1 1 
Master of City Planning/Developing Areas Option 

117 
Master of Science in Aeronautics and 

Astronautics 128 
Master of Science in Architecture Studies 111 
Master of Science in Ceramics 156 
Master of Science in Chemical Engineering 134 
Master of Science in Chemical Engineering 

Practice 134 
Master of Science in Chemistry 218 
Master of Science in Civil Engineering 140 
Master of Science in Earth and Planetary Sciences 

or In Oceanography 224 
Master of Science in Economics 183 
Master of Science in Electrical Engineering and 

Computer Science 150  

Master of Science In Management 208 
Master of Science In Materials Engineering 156 
Master of Science In Materials Science 156 
Master of Science In Mathematics 228 
Master of Science in Mechanical Engineering 163 
Master of Science In Metallurgy 156 
Master of Science in Meteorology or In 

Oceanography 224 
Master of Science In Nuclear Engineering 169 
Master of Science in Nutrition and Food 

Science 231 
Master of Science in Ocean Engineering, in Naval 

Architecture and Marine Engineering, or Without 
Specification 175 

Master of Science in Ocean Systems 
Management 175 

Master of Science in Physics 236 
Master of Science in Political Science 196 
Master of Science in Political Science and Public 

Policy 196 
Master of Science in Polymers 156 
Master of Science in Psychology and Brain 

Science 200 
Master of Science in Real Estate Development 89 
Master of Science in Technology and Policy 128, 

134, 143, 157, 164, 170, 176 
Master of Science in the Management of 

Technology 143, 157, 170, 176, 204 
Master of Science in Transportation 89, 142, 176 
Master of Science in Visual Studies 111 
Master of Science With and Without 

Specification 68 
Master's and Bachelor's Degree Program, 

Combined 163 
Master's and Bachelor's Degrees, Simultaneous 

Award of 68 
Master's Degrees 68 
Master's Degree Program for Students in 

Industry 150 
Master's Degrees in City Planning and Architecture, 

Simultaneous 118 
Master's Degrees in City Planning and Real Estate 

Development, Simultaneous 118 
Master's Degrees in City Planning and 

Transportation, Simultaneous 118 
Master's Degrees, Simultaneous Award of Two 68 
Materials, and Structures, Aeroelasticity, 127 
Materials Engineer 135, 156, 163 
Materials Engineering 156 
Materials Engineering, Master of Science in 156 
Matenals Engineering, Polymers and 134 
Materials Laboratory 141 
Matenale Processing, Center for 97 
Materials Research in Archaeology and Ethnology, 

Center for 87 
Materials Science 156 
Materials Science arid Engineering, Bachelor of 

Science in 154 
Materials Science and Engineering, Center for 88 
Materials Science and Engineering, Department 

of 152 
Materials Science and Engineering, Doctor of 

Philosophy and Doctor of Science in 156 
Materials Science and Engineering, Subjects in 260 
Materials Science, Master of Science In 156 
Mathematics, Applied 226, 228 
Mathematics, Bachelor of Science in 226 
Mathematics, Department of 225 
Mathematics, Doctor of Philosophy and Doctor of 

Science in 228 
Mathematics, Master of Science in 228 
Mathematics, Pure 227, 228 

Mathematics, Subjects In 159D 
Mathematics, Theoretical 227 
McGraw-Hill Observatory 84 
Meal Plans 27 
Mechanical Behavior of Materials Laboratory 161 
Mechanical Engineer 163 
Mechanical Engineering, Bachelor of Science in 

161 
Mechanical Engineering, Department of 158 
Mechanical Engineering Design 160 
Mechanical Engineering, Doctor of Philosophy and 

Doctor of Science in 165 
Mechanical Engineering, Master of Science in 163 
Mechanical Engineering, Research Laboratories and 

Programs in 161 
Mechanical Engineering, Subjects in 160 
Mechanics and Physics of Fluids 126 
Media Laboratory 83 
Media Studies, Film and 50 
Media Technology, Arts and 83, 107 
Medical Engineering and Medical Physics, Doctoral 

Curriculum in 240 
Medical Physics, Doctoral Curriculum in Medical 

Engineering and 	240 
Medical Services 30, 59, 74 
Medical Ultrasonics, Laboratory for 161 
Medieval Studies, Ancient and 179 
Metabolism, Nutritional Biochemistry and 231 
Metallurgical Engineer 156 
Metallurgy 156 
Metallurgy, Master of Science in 156 
Meteorology and Physical Oceanography, Center 

for 224 
Meteorology and Physical Oceanography, 

Department of See Department of Earth. 
Atmospheric, and Planetary Sciences 

Meteorology or Oceanography, Master of Science in 
224 

Microbiology 215 
Microcomputer Laboratory, Civil Engineering 142 
Mideast-America Educational and Training 

Services 57 
Military Science, Subjects in 234D 
Mineral Resources Engineering and 

Management 97, 157 
Mineral Resources Research Institute, Mining 

and 97, 143 
Minimum Academic Standards and Ratings. 

Undergraduate 45 
Mining and Mineral Resources Research 

Institute 97, 143 
Minor Program 69 
Mirror Confinement Systems 99 
Miscellaneous Fees 59, 75 
MIT Black Student Union.  24 
MIT Community Players 24 
MIT Dance Workshop 24 
MIT, History of 8 
MIT Museum and Historical Collections 12 
MIT Press 13 
MIT Program for Senior Executives 210 
MIT Shakespeare Ensemble 24 
MIT Student House 28 
Motor Vehicles 35 
Museum, MIT Historical Collections and 12 
Music 24, 51, 187 
Music Society, Early 24 
Music, Subjects in 1960 
Musical Theatre Guild 24 

National Fellowships for Graduate Study 76, 78 
Nautical Collections, Hart 25 
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Naval Architecture and Marine Engineering, Ocean 
Engineering, or Without Specification, Master of 
Science in 175 

Naval Architecture and Marine Engineering, or 
Without Designation, Bachelor of Science in Ocean 
Engineering 173 

Naval Construction and Engineering 175 
Naval ROTC Program 242 
Naval Science, Subjects in 2360 
Neighborhood and Community Development 115, 

117 
Neighborhood and Community Planning 115 
Neural and Endocrine Regulation 231 
New England Association of Schools and Colleges, 

Accreditation by the 9 
Newman Laboratory for Biomechanics and Human 

Rehabilitation, Eric P. and Evelyn E 161 
Night School 13 
Non-Resident Doctoral Thais Research Status 69 
Nonresident Student Association 22, 28 
Nuclear and Particle Theory 236 
Nuclear Engineer 170 
Nuclear Engineering, Bachelor of Science in 168 
Nuclear Engineering, Department of 166 
Nuclear Engineering, Doctor of Philosophy and 

Doctor of Science in 170 
Nuclear Engineering, Master of Science in 169 
Nuclear Engineering, Subjects in 2050 
Nuclear Reactor Laboratory 98. 171 
Nuclear Science, Laboratory for 95 
Nuclei and Particles, Division of 236 
Nutritional Biochemistry and Metabolism 231 
Nutrition and Food Science, Department of 229 
Nutrition and Food Science, Doctor of Philosophy 

and Doctor of Science 232 
Nutrition and Food Science, Master of Science al 
Nutnbon and Food Science, Subjects in 1710 
Nutrition Program, International Food and 94 

Observatories and Facilities. Astronomy and 
Astrophysics 83 

Observatory, Haystack Radio 84 
Observatory, McGraw-Hill 84 
Ocean Engineer 176 
Ocean Engineering and Oceanographic 

Engineering 238 
Ocean Engineering, Department of 172 
Ocean Engii eering, Doctor of Philosophy and Doctor 

of Science in 175 
Ocean Engineering, Naval Architecture and Marine 

Engineering, or Without Designation. Bachelor of 
Science in 173 

Ocean Engineering, Naval Architecture and Marine 
Engineering, or Without Specification, Master of 
Science in 175 

Ocean Engineering, Subjects in 1070 
Oceanographic Engineering and Oceanography 98 
Oceanographic Engineering, Joint Program in 

Oceanography and, with Wbods Hole 
Oceanographic Institution 98. 135, 143, 151, 157, 
165, 176, 216, 224, 238 

Oceanography and Oceanographic Engineenng 98 
Oceanography, Center for Meteorology and Physical 

224 
Oceanography, Doctor of Philosophy and Doctor of 

Science 224 
Oceanography or Earth and Planetary Sciences, 

Master of Science in 224 
Oceanography or Meteorology, Master of Science 

in 224 
Ocean Systems Management 175 

Ocean Systems Management. Master of Science 
in 175 

Off Campus Housing Service 28 
Office of Career Services and Preprofessional 

Advising 31 
Office of Sponsored Programs 19. 73 
Offshore Engineering 175 
Offshore Platform Design 175 
Operations Research 98 
Operations Research Center 98 
Organization of the Graduate School 64 
-)rganization of the Institute 19 
Organizations and Research Facilities, 

Interdepartmental 82 
Outing Club 24 

Parent Loan Plan 60, 75 
Parsons, Ralph M., Laboratory for Water Resources 

and Hydrodynamics 142 
Pass/Fail Grading 40 
PawFail Option. Junior Senior 45 
Payment Plan. Bursary 60, 75 
Payments 60, 75 
Personal Conferences 56, 57 
Personal Files of Faculty and Staff 34 
Philosophy 51, 191 
Philosophy, Bachelor of Science in 191 
Philosophy, Doctor of Philosophy in 193 
Physical Education fiequirernent 54 
Physical Oceanography 238 
Physical Oceanography, Center for Meteorology and 

224 
Physics, Applied Plasma 170 
Physics, Bachelor of Science in 235 
Physics, Department of 233 
Physics, Doctor of Philosophy and Doctor of Science 

in 236 
Physics, Master of Science in 236 
Physics. Medical or Medical Engineering, Doctor of 

Philosophy in 240 
Physics Requirement 48 
Physics, Subjects in 690 
Physiology, Cell Biology, and Virology 215 
Ping Aran Tang Residence Hall 29 
Planning and Policy, Environmental 117 
Planning, Bachelor of Science in 114 
Planning for Developing Countries 117 
Planning, Transportation 117 
Plasma Fusion Center 99 
Policy Alternatives, Center for 88 
Policy and Planning, Environmental 117 
Political Science 51, 195 
Political Science, Accelerated Master of Science 

in 196 
Political Science and Public Policy, Master of 

Science in 196 
Political Science, Bachelor of Science in 195 
Political Science, Department of 194 
Political Science, Doctor of Philosophy in 196 
Political Science, Internships in 195 
Political Science. Master of Science in 196 
Political Science, Subjects in 1450 
Polymeric Materials 100 
Polymers, Master of Science in ',56 
Polymers 156 
Polymers and Materials Engineering 134 
Polymers Laboratories, Fibers and 161 
Power Engineering 100 
Prelaw Advisory Council 42 
Prelaw Education 42 
Premedical Advisory Council 42 
Premedical Education 42 

Pieprofessional Advising and Education 31 
Preprofessonal Advising, Office of Career Services 

and 31 
Privacy, Committee on 33 
Privacy of Student Records 33 
Prizes and Awards 79 
Process and Systems Engineering 133 
Processing Charges for Late Changes in 

Registration 59, 75 
Program, Academic 9. 38 
Program for Senior Executives, MIT 2l0 
Program for Two Bachelor's Degrees 45 
Program in Science, Technology and Society 51, 

100, 202 
Programs, Cooperative 59, 74 
Programs, Cooperative, with other Institutions 42, 

70 
Programs, Departmental 9, 38, 105 
Programs for Executiv3 Education in 

Management ?i0 
Project Athena 12 
Project Interphase 56 
Propulsion and Energy Conversion 127 
Propulsion Laboratory, Combustion and 161 
Psychology and Brain Science, Master of Science 

in 200 
Psychology, Department of 138 
Psychology, Doctor of Philosophy in 200 
Psychology, Subjects in 760 
Public Policy, Urban Management, and the 

Law 115 
Publications, Student 24 
Pure Mathematics 227, 228 

Radiation Science and Technology 170 
Ralph M Parsons Laboratory for Water Resources 

and Hydrodynamics 142 
Reaction Engineering 133 
Reactor Laboratory, Nuclear 98, 171 
Real Estate Development, Center for 89 
Real Estate Development, Housing and 117 
Real Estate Development, Master of Science in 89 
Real Estate Development, Simultaneous Master's 

Degrees in City Planning and 118 
Re:ommenclation, Letters of 34 
Records, Privacy of Student 33 
Records, Student, Review of 33 
Regional Economic Developrient 117 
Registration Procedures 44, 71 
Registration. Charges for Late Changes in 59, 75 
Registration, Undergraduate, Light-Load 45 
Regular Graduate Admissions 72 
Regulations and Rules 32 
Religious Organizations 23 
Religious Studies 51 
REMERGENCE Laboratory 141 
Requirement, Calculus 48 
Requirement, Chemistry/Riology 47 
Requirement in the Humanities, Arts, and Social 

Sciences 49, 178 
Requirement, Lahoratory 53 
Requirement. Physical Education 54 
Requirement, Physics 48 
Requirement, Science 47 
Requirement, Science Distribution 52 
Requirement. Writing 48 
Requirements for Advanced regrees, 

Undergraduate 72 
Requirements for Graduate Degrees, General 65 
Requirements, General Institute 47 
ple,-,-ji,ements, Residence 68, 69 
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Research and Development in Continuing Education, 
CAES 85 

Research and Teaching Assistantships 77 
Research Facilities, Interdepartmental Organizations 

and 82 
Research Institute, Mining and Mineral Resources 

97, 143 
Research Laboratory of Electronics 100 
Research Room, Women's Studies 41, 103 
Research Staff Members, Graduate Student Status 

for 73 
Residence:Orientation Week 27 
Residence Requirements 68, 69 
Resources, Educational 12, 64 
Resources for Graduate Study 64 
Resource Research Institute, Mining and Mineral 

97, 143 
Review of Stuoent Records 32 
Risk Analysis, Advanced Study Program on Systems 

Reliability and 85 
Room and Board 27, 59, 75 
ROTC Programs 241 
Rules and Regulations 32 
Rune 23 
Russian. See Subjects in Foreign Linguages and 

Literatures 
Russian Studies 179 

S.B.-M.C.P. Option, Five-Year 116 
Scholarships and Fellowships for Graduate 

Students 76 
Scholarships for Undergraduates and Loan 

Funds 60 
School of Architecture and Planning 106 
School of Chemical Engineering Practice 134 
School of Engineering 119 
School of Humanities and Social Science 177 
School of Management, Sloan 204 
School of Science 211 
School-Wide Electives in Engineering 121 
Schools and Colleges, Accreditation by the New 

England Association of 9 
Science Distribution Requirement 52 
Science Requirement 47 
Science, School of 211 
Science, School of, Interdepartmental Laboratories in 

the 212 
Science, Technology and Society, Program in 51, 

100, 202 
Science, Technology. and Society, Subjects in 

2250 
Sciences, Siomedical 84, 240 
Seafloor Engineering 175 
Sea Grant College Program 101 
Second S.B. Degree in Mechanical 

Engineering 163 
Seconiary School Preparation 56 
Sem,nar Office, Center for Advanced Engineering 

Study 85 
Seminars, Lectures, and Films 21 
Seminars, Undergraduate 40, 103 
Senior Executives, MIT Program for 210 
Services, Student 30 
Shakespeare Ensemble, MIT 24 
Ship and Offshore Rig Dynamics 175 
Ship Design 175 
Ship Propulsion 175 
Ship Systems 175 
Simultaneous Award of Bachelor's and Master's 

Degrees 68 
Simultaneous Master's Degrees in City Planning and 

Architecture 118  

Simultaneous Master's Degrees in City Planning and 
Real Estate Development 118 

Simultaneous Master's Degrees in City Planning and 
Transportation 118 

Simultaneous Registration for Two Master's 
Degrees 68 

Single Student Housing, Graduate 28 
Single Student Housing, Undergraduate 26 
Sloan Automotive Laboratory 161 
Sloan Fellows Program, Alfred P. 210 
Sloan School of Management, Alfred P 204 
Social Committee 22 
Social Science, School of Humanities and 177 
Social Sciences, Humanities, and Arts 

Requirement 49, 178 
Sociology 51 
Solid-state, Laser, Plasma, and Atomic Physics 236 
Space l-tesearch, Center for 89 
Spanish. See Subjects in Foreign Languages and 

Literatures 
Special Graduate Students 73 
Special antt Interdisciplinary Programs in Humanities 

and Social Sciences 178 
Special Interest Groups 24 
Special Loan Funds, Graduate 77 
Special Loan Funds. Scholarships for 

Undergraduates and 80 
Special Program for Urban and Regional 

Sturfies 1C7, 118 
Special Programs, Subjects in 2230 
Spacial Student Admissions 58, 73 
Spectroscopy Laboratory. See Harrison Spe...troscopy 

Laboratory, George R. 
Statement of Disciplinary Committee Procedures 32 
Statistics 101 
Statistics Center 101 
Structural Design and Analysis 141 
Structural Mechanics 175 
Structures Laboratory 141 
Structures, Materials, and Aeroelasticity 127 
Student Art Association 24 
Student Directory, Privacy of Information 34 
Student Employment 60, 73, 77 
Student Government, Graduate 22 
Student Government, Undergraduate 22 
Student Health Program 30 
Student House, MIT 28 
Student Publications 23 
Student Records, Privacy of 33 
Student Records, Review of 33 
Student Services 30 
Student Status, Definition of 44, 71 
Study at Other Universities 42, 70 
Subjects, Distribution 49 
Subjects, Elective 52 
Subjects in Aeronautics and Astronautics 136D 
Subjects in Aerospace Studies 233D 
Subjects in Anthropology/Archaeology 193D 
Subjects in Architecture 35D 
Subjects in Biology 650 

ubjects in Chamical Engineering 80D 
Subjects in C:lamistry 460 
Subjects in Civil Engineering 3D 
Subjects in Earth, Atmospheric, and Planetary 

Sciences 97D 
Subjects in Economics 114D 
Subjects in Electrical Engineering and Computer 

Science 500 
Subjects in Engineering School-Wide Electives 

2300 
Subjects in Foreign Languages and Literatures 

1790  

Subjects in Health Sciences and Technology 2190 
Subjects in History 188D 
Subjects in Humanities 175D 
Subjects in Linguistics and Philosophy 213D 
Subjects in Literature 1750 
Subjects in Management 1210 
Subjects in Materials Science e-  d Engineering 26D 
Subjects in Mathematics 159D 
Subjects in Mechanical Engineering 16D 
Subjects in Military Science 27-,,D 
Subjects in Music 196D 
Subjects in Naval Science 2360 
Subjects in Nuclear Engineering 2050 
Subjects in Nutrition and Fcod Science 1710 
Subjects in Ocean Engineering 1070 
Subjects in Physics 690 
Subjects in Political Science 145D 
Subjects in Psychology 76D 
Subjects in Science, Technology, and Society 2250 
Subjects in Special Programs 2230 
Subjects in Technology and Policy 232D 
Subjects in Theater and Dance 2000 
Subjects in The Writing Program 2010 
Subjects in Traditions and Texts 200D 
Subjects in Urban Studies and Planning 870 
Summer Session 10 
Surface Laboratory 181 
Symphony Orchestra 24 
Synthetic Fuels Center 92 
Systems and Control Science 95 
Systems, Computers, and Control 160 
Systems Engineering 124 
Systems Reliability and Risk Analysis, Advanced 

Study Program on 85 
Systems Research, Center for Information 87 

Talbot House 25 
Tang Residence Hall, Ping Yuan 29 
Teaching and Research Assistantships 77 
Tech, The 23 
Tech Squares 24 
Technique 23 
Technology, Accreditation Board for Engineering and 

120, 124, 131, 138, 139, 154, 161, 163, 173 
Technology Adaptation Program 102 
Technology and Policy 102 
Technology and Policy, Master of Science in 128, 

134, 143, 157, 164, 170, 176 
Technology and Society, Program in Science 51, 

100, 202 
Technology and Policy, Subjects in 232D 
Technology Children's Center 31 
Technology Community Association 25 
Technology, Health Sciences and 93 
Technology Review 19 
Technology Studies. See Program in Science, 

Technology, and Society 
Technology Wives Organization 24 
Test of English as a Foreign Language (TOEFL) 57, 

73 
Theater 24 
'Theater and Dance, Subjects in 200D 
Theoretical Mathemetics 227 
Theoretical Physics, Center for 237 
Thesis 68, 69 
Toroidal Confinement Experiments 99 
Tours of the Institute 15 
Toxicology 231 
Traditions and Texts 51, 180 
Traditions and Texts, Subjects In 2000 
Traineeships 76 
Transcripts and Grade Reports 45, 71 
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Transfer Admissions, College 58 
Transportation, Master of Science in 89, 142, 178 
Transportation Planning 117 
Transportation, Simultaneous Master's Degrees in 

City Planning and 118 
Transportation Studies, Center for 89, 142 
Transportation Systems Division 141 
Tufts University 70 
Tuition and Fees 59, 74 
Two Bachelor's Degrees, Program for 45 
Two Master's Degrees, Simultaneous Registration 

for 68 

Undergraduate Admissions, Foreign. See 
International Undergraduate Admissions 

Undergraduate Association 22 
Undergraduate Education at MIT 37 
Undergraduate Interdepartmental Opportunities 82 
Undergraduate Projects Laboratory 124 
Undergraduate Registration and Academic 

Performance 44 
Undergraduate Requirements for Advanced 

Degrees 72 
Undergraduate Research Opportunities Program 

(UROP) 38, 41 103 
Undergraduate Seminars 40, 103 
Undergraduate Single Student Housing 28 
Undergraduate Student Government 22 
Undergraduate Students, Costs for 59 
Unified Engineering 124 
Unspecified Degree Programs 103 
Unspecified Degree Programs for Interdisciplinary 

Study 103 
Urban and Regional Planning in Developing 

Countries 118 
Urban Management, and the Law, Public Policy 116 
Urban Studies and Ecommics 91 
Urban Studies and Planning, Department of 113 
Urban Studies and Planning, Doctor of Philosophy 

in 118 
Urban Studies and Planning, Subjects in 870 
Utban Studies, Bachelor of Science in. See Planning, 

Bachelor of Science in 
Urban Studies, Fieldwork and internships in 117 
Urban Studies, Joint Center for, of MIT and Harvard 

University 107 
UROP (Undergraduate Research Opportunities 

Program) 38, 41, 103 

Westgate 29 
Whitaker College of Health Sciences, Technology, 

and Management 14, 239 
White Water Club 24 
WIMX 24 
WMBR 24 
Wornen's Independent Living Group 28 
Women's Studies Program 41, 103 
Women's Studies Research Room 41, 103 
Woods Hole Oceanosraphic Institution 70, 98, 238 
Woods Hole Oceanographic Institution, Joint 

Program in Oceanography and Oceanographic 
Engineering with 98, 135, 143, 151, 157, 165, 
176, 216, 224, 238 

Work-Study, College 60 
Writing, 52 
Writing Center 188 
Writing Program 187 
Writing Program, Subjects In The 2010 
Writing Requirement 48 
WTBS. See WMBR 

Vehicle Dynamics Laboratory 161 
Vibrations Laboratory, Acoustics and 161 
Virology, Cali Biology, and Physiology 215 
Visible Language Workshop 110, 111 
Visiting Committees 19 
Visiting Engineers Program 185 
Visual Arts Activities 25 
Visual Arts and Design 49 
Visual Studies, Master of Science in 111 

Wallace Astrophysical Observatory 84 
Wallace Geophysical Observatory 103 
Washington Internship Program 195 
Water Qualify Control 142 
Water Resources and Environmental Engineering 

Division 142 
Water Resources and Hydrodynamics, Ralph M. 

Parsons Laboratory for 142 
Water Resources Systems, Hydrology and 142 
Wellesley College 43, 70 
Wellesley-MIT Exchange Program 43, 70 
Western Tradition: Issues and Texts. See Traditions 

and Texts 
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