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6.163: Strobes, Strobes, and More Strobes
2-5-4.5

Lecturer: C. Miller
Prerequisites: Some knowledge of photography and basic electronics
Difficulty: 3.3/10Lecturer’s Rating: 5.8/7

Next Term: C. Miller
Evaluated: Fall 88

Pace: 3.6/7
Overall Rating: 5.8/7

This is a laboratory course which teaches the fundamentals of Doc Edgerton’s legendary strobe
photography. Lectures were designed to provide a background for laboratory work, but were too
disorganized and could have been more informative. Although Professor Miller's lectures wandered a lot,
he was friendly and supportive throughout the term. Readings weren't assigned and many students felt
no urge to read them. Those who did read the text considered it comprehensive and informative, but
:hought it read too much like an "EG&amp;G strobe catalog”. Some basic 6.002 circuit knowledge is the only
real prereq for the class.

Most students spent about 4 hours per experiment in the lab with about 3 more hours for write-up.
Labs went quickly since they were fun and “idiot proof. Although much of the lab equipment looks
archaic, it does the job just fine; facilities were accessible (keys could be checked out) and lab hours were
sufficient. Some students would like to see more color and motion picture photography covered in the
course. TA's Brian Leibowitz and Jeff Applebaum were both praised as being especially helpful,
available, and friendly. Brian and Jeff knew how to make things work in the lab and had as much fun as
the students.

“This is the best class | have ever taken.”

"A nice breather from the hell a course six class usually is! They CARE about youl"

"Kick it hard enough and it usually works."

There's not enough material for the term, so we get to watch movies of things exploding
, which is good."

Iya 30 14th Underground Gulde to Course Vi Eall 1085



6.161: Modern Optics Project Laboratory
7.6-9

Lecturer: C. Warde
Prerequisites: 6.003, 6.013, 6.014
Difficulty: 4.6/10
Lecturer’s Rating: 4.7/7

Next Term: Not Offered
Evaluated: Fall 88

Pace: 4.2/7
Overall Rating: 5.4/7

The class is a survey of basic principles in optics -- Fourier optics, lasers, fiber optics,
nterference, etc. It covers a lot of material and moves rapidly.

Professor Warde's lectures were pertinent to the labs but were rather dull and at times difficult to
ollow. Both Chris Eugster and Xavier Douwes were extremely helpful and friendly TAs.

The class notes were unclear, poorly put together, and contained errors. There were too many
supplementary text books (Yariv, Hecht, etc.), some of which were very advanced.

The labs were quite good and only took about five hours each, but the writeups for each lab took
approximately ten hours.

The lab equipment was adequate but quite antiquated and sometimes unreliable; in some cases
more equipment (eg. more lenses) would have aided labs.

“Anyone who wants a good theoretical and practical exposure to optics should take i.”

“I hate Yariv.”

“‘Pretransistor equipment is getting a little old.”

“The equipment was better than 6.002 and 6.003."

from ¥
Kp rar4 14th Underground Guide to Course Vi Fall {588
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SOME USEFUL EQUATIONS

For continuous light: 2% = i. tons

For strobe illumination: G.N. = A.d

= I5ces £5

Correction for . A niculated
magnification: A c= "1+m

: : a

24 . _ image size _ “2

Magnification: M Subject size ay

Beam candlepower sec: BCPS = R.Cd+q

For strobe flash: Candela sec = Creax®T

Lens equation foi + I
a, a, F

Input energy: E = 3eCoV2

Lamp efficacy: € = pendele fog

A=f/stop
i=fteCd =

Cd=candela
t=seconds

s=ASA

G.N.=guide number
d=lamp-subject in ft
BCPS=beam candlepower sec

M=image magnification
R=reflector factor

TU=flash duration-sec
F = focal length

a; = lens-to-subject dist
a, = lens-to~-film dist

E=watt-seconds or

joules
C=capacitance farads
V=volts

Conversion of energy to
light (14€ &amp; 4 usually)

Area illumination - Exposure (E)

BE. = Tet =
CPS

Speed of photographic negative materials
~ 0.8

x E_

in meter-candle-sec if
d is in meters (This is
the inverse square law,
don't break it !)

for density of 0.1
above base + fog
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MONDAY, JUNE 16 (Bush Room, 10-105)

8:30 Welcoming remarks, and program introduction Miller (30)
9:00 Generation and uses of strobe light Edgerton (45)~
9:45 * x % COFFEE BREAK * * x (15)
10:00 Light and photographic formulas Miller (30)
10:30 Schlieren photography (4 7¢ Vandiver (30)11:00 High-speed videography (I) Or + AwMiller (80)

(60)% % % LUNCH BREAK 12:00 TO 1:00 * x »

High-speed videography (II)
The Spin Physics systems
Applications of high-speed photography in industry
Pulsed laser lighting for videography/photography

x X Xx SNACK BREAK * X X%

Ballistic photography
Multiple image photography, Synchronization &amp;
delay techniques, Instrumentation problems

1:00
, 1:15

oor 4-1: 45£©¥ 2:30
3:00
3:15
4:00

Miller (15)
Pike (30)
Quinn . (45)
Saunders 24-30 )

(15)
Edgerton (45)
Miller (60)

WEDNESDAY, JUNE 18 (Bush_Room,_ 10-105)

8:30 Rotating Prism cameras
9:15 High-speed strobo-silhouette micrography
9:45 x x % COFFEE BREAK * X* x
10:00 Continuous lighting for high-speed photography
11:00 Intermittent motion cameras .
11:30 Film considerations for high-speed photography

x %x x LUNCH BREAK - 12:15 TO 1:15 * x

Shoberg (45)
Edgerton (30)

(15)
Lemons (60)
0’ Connell (30)
Quinn (45)

(60)

Walton (75)
Chiappetta (60)

(15)
Wyckoff (60)
Owren (45)

{:15 Data extraction from photographic records (I)
2:30 Application to explosives in the field (II)
3:30 x x x SNACK BREAK * * x

“:45 Sensitometry and densitometry
1:45 The image converter ultra-high-speed camera

FRIDAY,JUNE20 (Bush Room, 10-105)
8:30 Review of students’ results Staff + (30)
3:00 Strobe lighting for time lapse photography Movi¢e Edgerton (45)
9:45 Xx kX Xx x x COFFEE BREAK * Xx X Xx X (15)
10:00 New methods for simplified lens evaluation Howland (45)
10:45 Review of students’ results Staff (30)
11:15 Feedback session, closing remarks Staff (30)



Massachusetts Institute of Technology Office of the Summer Session

Special Summer Program 6.51s

HIGH-SPEED PHOTOGRAPHY AND VIDEOGRAPHY

June 16 through June 20, 1986

Roster of Registrants

Mr. Michael E. Barnette
U.S. Army Human Engineering

Lab., Photo Dept.
ATTN: SLCHE-ST (Barnette)
Bldg. 459
APG, MD 21005-5001

Mr. Gary L. Bays
U.S. Air Force
ASD/DPCT
APAFB, OH 45433

Mr. William Bishop
University of New Mexico
Campus P.0. Box 25
Albuquerque, NM 87131

Mr, Reuben L. Boarman
Boarman, Inc.
3309 Gill Street
Dallas, TX 75227

Mr. Alan H. Boyer
Marken Corp.
150 Congress Street
Keene, NH 03431

Mr. Keith D. Buckley
Goodyear Technical Ctr.
Akron. OH 44316

Mr. George T. Carpluk
Lawrence Livermore National Lab.
Box 808, East Avenue
Livermore. CA 94550

Mr. B. Michael Ciosek
E.I. Du Pont de Nemours

&amp; Co.,, Ltd.
Engineering Test Ctr.
Wilmington, DE 19898-7104

Mr, Alan J. Corzine
Olin Corp.
Winchester Div.
Bldg. T-189
Shamrock Street
E. Alton, IL 62024-1174

Ms. Katy Creel /[e¥es
USA~ARDEC
SMCAR-MSA-P
Dover, NJ 07801-5001

Mr. Manuel Davila
University of New Mexico
Campus P.O. Box 25
Albuquerque, NM 87131

Mr. Richard T. Gibson
Test &amp; Evaluation

Directorate
U.S. Army Missile Lab.
Redstone Arsenal, AL 35898-5250

Ms. Sharon M. Graybeal
E.I. Du Pont de Nemours

&amp; Co., Ltd.
101 Beach Street
Wilmington, DE 19898

Ms. Elizabeth A. Harris
Philip Morris
P.O. Box 26603
Richmond, VA 23261

Mr. Calvin L. Holser
Chrysler Corp.
Chelsea Proving Grounds
Chelsea. MI 48118

Mr. James R. Hunter
Lawrence Livermore National Lab.
P.O. Box 808, L-346
Livermore, CA 94550
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Massachusetts Institute of Technology Techniques in High-Speed
Photography and Videography

Iq §1

SOME USEFUL, EQUATIONS fe{ m3\ 2

For continuous light: 2% = Leters A=f/stop
i=ft.Cd —

Cd=candela
t=ceconds

s=ASA

G.N.=guide number
d=lamp-subject in ft
BCPS=beam candlepower sec

M=image magnification
R=reflector factor

T=flash duration-sec

For strobe illumination: G.N. = Aed

= BCPS Er

Correction for Acalculated
magnifications Aq.co = 1 + NM

ye . _ image size

Magnification: M subject size

Beam candlepower sec: BCPS = R+Cd+"T

For strobe flash: Candela sec = Crear ® TC

4

Input energys E = 1.Cev2

Lamp efficacy:@=candela sec

E=watt-seconds or

joules
C=capacitance farads
V=volts

Conversion of energy to.
light (1£€ &amp; 4 usually)

Area illumination - Exposure (E)

 ld

E = Jet =
CPS

o
At

Speed of photographic negative materials
- _ 0.8

Speed = S_ = E_

in meter-candle-sec if
d is in meters (This is
the inverse square law,
don't break it 1)

for density of 0.1
above base + fog
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Special Summer Program 6.51s

Mr. Garland R. Janney
Photo Optical Test Branch
APG, MD 21005

Mr. Richard A. Keith
Naval Weapons Ctr.
Code 6214
“hina Lake, CA 93555

Mr. Robert E. Lee
Lawrence Livermore National Lab.
P.O. Box 808, L-153
Livermore. CA 94550

Mr. Michael J. Libecap
J.S. Air Force
ASD/DPCT
WPAFB. OH 45433

Mr. Louis H. Libin
NBC
30 Rockefeller Plaza
New York. NY 10112

Mr. Lynn E, Maclary
J.S. Army Ballistic

Lab.
ATTN: SLCBR-TB-P
APG. MD 21005-5066

Research

Mr. Mark E. Mammele
Atlas Powder Co.

Reynolds Road
Tamaqua. PA 18252

Mr, Gerald L. McCurdy
Vought Aerosapce &amp;

Defense Co.
MS MSF-12
P.O. Box 225907
Dallas. TX 75265

or. Guy D. McDonald
Johnson Controls, Inc.
5757 N. Green Bay Avenue
Milwaukee, WI 53201

Mr. David B. O'Connor
Lawrence Livermore National Lab.
P.O. Box 808, L-874
Livemore, CA 94550

Mr. Rodney N. Owenby
Sandia National Labs.
P.O, Box 5800, Div. 7132
Albuquerque, NM 87185

Mr, Barrie R. Perilla

Pennsylvania Power &amp; Light Co.
1321 N. Plymouth St.
Allentown. PA 18103

Mr. Guido W. Politano

Delco Remy
2401 Columbus Avenue
Anderson, IN 46018

Mr, William R. Richardson
NASA Lewis Research Ctr.
MS 5-2
21000 Brookpart Road
Cleveland, OH 44135

Mr. Jack R. Seath
Canadian Forces
CFB Cold Lake

Medley, Alberta
SANADA TOA 2MO

Mr. Jerry J. Seitz
Los Alamos National Labs.
P.O. Box 1663
Los Alamos, NM 87545

Mr. Mustafa Stationwala
Pulp &amp; Paper Research

Institute of Canada
570 St. John's Blvd.
Pointe Claire, Quebec
CANADA HOR 3.J9

Mr. Jerome H. Stofletch
Sandia National Labs.
P.O. Box 5800, Div. 7132
Albuquerque. NM 87185

Mr. Jonathan E. Warwick

U.S. Army Corps of Engineers
(W.E.S.)
P.O. Box 631
Vicksburg, MS 39180-0631
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Special Summer Program 6.5ls

Mr, Garland R. Janney
Photo Optical Test Branch
APG, MD 21005

Mr. Richard A. Keith
Naval Weapons Ctr.
Code 6214
China Lake, CA 93555

Mr. Robert E. Lee
Lawrence Livermore National Lab.
P.O, Box 808, L-153
Livermore, CA 94550

Mr. Michael J. Libecap
J.8. Air Force
ASD/DPCT
JPAFB. OH 45433

Mr. Louis H. Libin
NBC
30 Rockefeller Plaza
New York, NY 10112

Mr. Lynn E. Maclary
J.S. Army Ballistic

Lab.
ATTN: SLCBR-TB-P
APG, MD 21005-5066

Research

Mr. Mark E. Mammele
Atlas Powder Co.

Reynolds Road
Tamaqua. PA 18252

fr. Gerald L. McCurdy
Vought Aerosapce &amp;

Defense Co.
MS MSF-12
P.O. Box 225907
Dallas. TX 75265

dr. Guy D. McDonald
Johnson Controls, Inc.
5757 N. Green Bay Avenue
Milwaukee, WI 53201

Mr. David B. O'Connor
Lawrence Livermore National Lab.
P.O. Box 808, L-874
Livemore, CA 94550

Mr, Rodney N. Owenby
Sandia National Labs.
P.O, Box 5800, Div, 7132
Albuquerque, NM 87185

Mr. Barrie R. Perilla
Pennsylvania Power &amp; Light Co.
1321 N. Plymouth St.
Allentown, PA 18103

Mr. Guido W. Politano

Delco Remy
2401 Columbus Avenue
Anderson, IN 46018

Mr, William R. Richardson
NASA Lewis Research Ctr.
MS 5-2
21000 Brookpart Road
"leveland, OH 44135

Mr. Jack R. Seath
Canadian Forces
CFB Cold Lake

Medley, Alberta
TANADA TOA 2MO

Mr. Jerry J. Seitz
Los Alamos National Labs.
P.O. Box 1663
1,0s Alamos. NM 87545

Mr. Mustafa Stationwala
Pulp &amp; Paper Research

Institute of Canada
570 St. John's Blvd.
Pointe Claire, Quebec
CANADA HOR 3J9

Mr. Jerome H. Stofletch
Sandia National Labs.
P.O. Box 5800, Div. 7132
Albuquerque, NM 87185

Mr. Jonathan E. Warwick

U.S. Army Corps of Engineers
(W.E.S.)
P.O. Box 631
Vicksburg, MS 39180-0631
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Special Summer Program 6.51s Mr. Drew D. Erickson
Worcester Poly Tech Institute
Dept. of ME
Worcester, MA 01609Mr, James H, Westendorf

Naval Surface Weapons Ctr.
Dahlgren, VA 22448 Mr. Allen Latham, Jr.

Haemonetics Corp.
400 Wood Rd.
Braintree, MA 02184

Mr. Thomas A. Wynne
Caltech/MS 111-115
Jet Propulsion Lab.
Pasadena, CA 91109 7

{

Mr. John A. Saccoccio
U.S. Army Materials Tech. Lab
Arsenal St.
Watertown, MA 02172Ton
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JAROLD E. EDGERTON (SCHEDULE FROM April 11 to August 11, 1986) ff

Fri Apr 11 Burton Corner Dorm, 5-7pm

Mon " 14 NE Aquarium, 12:30pm meeting
Bruce Dale, National Geographic Society (14, 15 &amp; 16th)

wed " 16 MaryLou Dixon arrives, 2pm
Faculty Meeting, Edgerton Award to Jeff Lang, Dept. EECS,3:15pm

MaryAnne &amp; Rosemary Hubbard arrive

Angela Conley &amp; student (adm. office) photo interview, 3pm, x4791
Channel 4, Edgerton &amp; Germeshausen, 8pm

B30b &amp; Nina Edgerton arrive

varyLou's birthday }
Estelle Jussin, writer from Abrams Publication, 10:30 to 12 noon
irla Zwingle - staying at the Hyatt (Home # in NYC 212-679-8192)

EG&amp;G, Inc. Annual meeting, starts at 10:30am (Marriott, 110 Huntington Av.)
frla Swingle to interview you at MIT, 2:30pm
Museum of Sci., Trustees Meeting, 4:30pm
MIT Museum, Opening receiption of Swiss exhibit, 5-7pm

Ned 23 Leave for Hickory, NC

Fri " 25 dinner

Sat " 26 Open house, Hickory lunch (Maybe)

Mon " 28 Hickory, 4pm ?

Thu May 1 Leave for Nebraska

Sat " 3 Woodbine for Jessie' 100th birthday

Sun " 4 Return to Boston

Mon " 5 Council for the Arts at MIT, 11 to 2pm
Medical Apt. with Dr. Wolpow, lpm

The Landers --&lt;  °

VGBH-TV —- NOVA with Henry Becton, Pres. of GBH +(Dr. Landers)

Thu " 8 FEmeriti Luncheon, 12noon

Fri " 9 ISP program, freshpeople, 40 in group, 3 - 5pm lecture, mm. 4-402

Sat " 10 Photo exhibit

sun " 11 AMC, 5 Joy St., Boston for Sylvia Gilliman - judge contest, 4pm

Mon " 12 Faculty Club, (Prof. Tom Kochan) for Edgerton Award to Jeff Lang, 1l2noon

Tee " 13 Jack Naylor's house, 5:30 for Hamilton Club

Wed " 14 Anthony's Pier 4, 12noon (?)
Cliff Williams
Museum of Sci. and the Boston Pops, 5pm

Thu " 15 Saxon at 100 Memorial Drive, 7pm

Fri " 16 Saxon;s office (5-205) party for J Stratton's 85th birthday, 3pm

sun " 18 EE Dept. party at the Museum of Fine Arts, 6-8pm

Mon " 19 RECAZSa1 20 on 85: E-Sp
Tue " 20 MIT Museum, class of '27 meeting, 12noon / David White x477followed by

vVWed " 21 BUMP Seminar @VBL, Rm. 32 Loeb, Woods Hole, 11:30 (45 min. lecture) lunch

Sun " 25 PEO
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6.163 STROBE PROJECT LABORATORY - SPRING 1987
ROOM 4-405 253-4629

PEKSONNEL

Dr. Harold E. Edgerton, 100 Memorial Drive, Cambridge, 617-253-
4629, 864-4790
Charles Miller, 116 Bingham Rd., Carlisle, 617-253-4629, 369-7074
Jean Mooney, 27 Birch Rd., Watertown, 924-7124,
Bill MacRoberts, 105 Whidden Ave., Whitman, 617-253-4629, 1-447-
1172
Tim Brehm, 27 Valentine St., Cambridge, 864-0635,

STUDENTS

Adams, Christopher, MIT - Burton House, Room 333A Cambridge, 5-
3309
Athow, Jon, MIT - 500 Memorial Dr. Rm 416, Cambridge, 225-8816
Carducci, Elizabeth, 410 Memorial Dr., Room 412B Cambridge, 5-
B345
Dewilde, Darlene, 473 Memorial Dr., Cambridge, 5-7503
Friedman, Joel, MIT - East Campus, 3 Ames St., Wood 514
Cambridge, 5-6544
Goh, Meng-Yong, MIT - McCormick Hall, Room 323 Cambridge, 5-8523
aoykhman, Dmitry, 22 Magazine St., Apt. #7 Cambridge, 491-6396
Halle, Michael, MIT - Senior House, Cambridge, 5-6680 ¢‘~--
Lee, Janet, MIT - 320 Memorial Dr., McCormick Room 507 Cambridge,
5-8587
Licini, Joyce, MIT - Burton House, Room 254C Cambridge, 5-8263
Lombardi, Chris, 4 Ames St., Cambridge, 5-6655
Long, Gordon, 97 Bay State Rd., Boston, 247-8691
McKenna, Michael, Senior House, Cambridge, 5-6685
Merida, Sofia, 500 Memorial Dr., Cambridge, 5-8818
OConnor,Kevin, ,Kevin,Mr.,19880908,233 Mass.
Ave.,,Cambridge,MA,02139,661-4111,,,6,19870808,Victor Zue,
Parent, 19860522, 351 Mass. Ave. , 02139
Ravese, Mary, 320 Memorial Dr., Cambridge, 5-8582
Roberts, Jim, Senior House, R102 Cambridge, 5-6102 Cl
Seiden, Alex, 64 Bay State Rd., Boston, 266-2827 )
shames, Arlene, MIT - Baker House, Room 334 Cambridge, 65-7334
Spence, Hartie, 99 Bay State Rd., Boston, 268-7021 \/  «
Steinbok, Victor, MIT - Bexley, Room 408 Cambridge, 5-9648
Tam, Javier, 473 Memorial Dr., Cambridge, 5-7502
Jnderkofler, John, 351 Mass. Ave., Cambridge, 547-4019
Hethers, Kelly, 320 Memorial Dr., Room 406 Cambridge, 5-8546

THESIS STUDENTS
Athow, John, 500 Memorial Drive, Room 416, Cambridge, 225-8818,
Munson, Kenneth, Baker House, Room 438, Cambridge, 225-7188,
Murgia, Marco, 500 Memorial Dr. - Rm 566, Cambridge, 225-8991,
253-8761
5isak, Steven, 58 Manchester Rd., ZBT House Brookline, 734-3650,
Nilson, Jenneine, 29 Academy St.. Arlington, 643-4544, 253-4048
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6.163 STROBE PROJECT LABORATORY - FALL, 1986
ROOM 4-405 253-4629

PERSONNEL

Dr. Harold E. Edgerton, 100 Memorial Drive, Cambridge, 617-253-
4629, 864-4790
Charles Miller, 116 Bingham Rd., Carlisle, 617-253-4629, 369-7074
Jean Mooney, 27 Birch Rd., Watertown, 924-7124,
Bill MacRoberts, 105 Whidden Ave., Whitman, 617-253-4629, 1-447-
1172
Tim Brehm, 27 Valentine St., Cambridge, 864-0635,

. vfirsaon »
STUDENTS — erprin

=

peeh

~Jeffrey Applebaum, 405 Memorial Drive, Cambridge, 225-9123 #.*;
»Shawn Brixey, W 1140 Massachusetts Ave., Cambridge, 253-6849 mn
«Brian Callaghan, 405 Bexley Hall, Cambridge, 225-9645 NN.
»Cynthia Closkey, 433B Burton, 410 Memorial Drive, Cambridge, 225-

8385
~Michelle Dick, Newhouse 5, 475 Memorial Drive, Cambridge, 22b- §

7636
Fritz Fasse, A-304 Senior House, 4 Ames St., Cambridge, 225-6674 mg
tKenneth Fern, 500 Memorial Drive, Cambridge, 225-8723
=Mordechai Fester, 15 Portsmouth St., Cambridge, 354-6719 =
~Nikoletta Fouska, 72 Electric Ave., Somerville, 623-3837 dngocg
v Andrew Gerber, Hayden 512, East Campus, Cambridge, 225-6527 wi.
~ Corrado Giambalvo, 343 Broadway, Cambridge, 491-1819 CApsON
- Shari Jackson, 500 Memorial Drive, #215, Cambridge, 225-8715 FL
vCarla Kapikian, 362 Memorial Drive, Cambridge, 225-7392 xy
~Alex Laats, Bexley Hall #309, Cambridge, 225-9639 MA
~Sonia Leon, Baker #424, Cambridge, 225-7174 I'S
~Pan—6Day,—East Campus;,—Hay—301;—Cambridge, 225-6316 74
y Barbara Sannwald, 500 Memorial Drive, Cambridge, 225-8937 Co Rernnsr.

=~Jinwon Seo, 290 Massachusetts Ave. #315, Cambridge, 225-96897
Eric Starkman, 3 Ames St., Cambridge, 577-8075 oH
Harold Stern, 333-d Burton, 410 Memorial Dr. , Cambridge, 22b- pny
8312
Andrew Vyrros, Bexley #110B, Cambridge, 225-9610 Nid

+“ Deborah Washington, Burton 141F, Cambridge, 225-8155 Ny
= Jenneine Wilson, 8 Chilton St, Cambridge, 7777???
~ Gene Zilberstein, 15 Portsmouth St., Cambridge, ____354-6719 rh
i Sheryl Zucker, 320 Memorial Drive, #528, Cambridge. 225-8608 nap

0

THESIS STUDENTS

0 Steve Sisiak, ZBT House, Cambridge, 734-3650
Becky Oh, 576 Next House, Cambridge, 225-8998
John Athow, 500 Memorial Dr.- Room 4168, Cambridge, 225-8816
Karl Lindstrom, 500 Memorial Dr.- Room 416, Cambridge, 225-877H
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ESTHER AND HAROLD EDGERTON, TRIP TO FLORIDA, FEBRUARY/MARCH 1987 (617-864-4790)— Tn, PRERAY/VARCH 1987
* (MARY LOU DIXON, NORTH CAROLINA, 704-322-6686)Se A aR rl uty 108754240005,

‘FEB 26 - Thu Lv. Bos. 3:15p Delta #427/249 - Ar. Sarasota 7:55p

‘FEB 26 -“Thu—iveNCo4:55pDelta#937/249=Ar.Sarasota7:5E5—
(Stav with Maraaret and Bob Robinson 813-366-2705)

FEB 27 - Fri - 7:30p lecture at the MUSEUM OF FINE ARTS, "Adventures with High-

Speed Photography" Patti Buster, 813-896-2667/Carol Upham, 813-360-5432
Return after lecture to Sarasota with the Robinsons &amp; Lynn &amp; Mike Farrow

FEB 28 - Sat - at Margaret and Bob's

MAR 1 = Sun - pick up a Hertz car after breakfast and drive across Florida with

Marylou to Harbor Branch Oceanocraphic Institution, 5600 01d Dixie Hichway,

Ft. Pierce, Attn: Dr. Ned Smith, 305-465-2400 - stay at HBOI apt.

MAR 2 - Mon - lecture on "SONAR" at Harbor Branch, llam

VAR 3 - Tue - " " "HIGH-SPEED PHOTOGRAPHY" at Harbor Branch, llam

- in the afternoon, leave for Boca Raton

MAR 4 - Wed - Lecture at FLORIDA ATLANTIC UNIVERSITY, "High-Speed Photography" afternoon,

&amp; evening Attn: Prof. Ray McAllister, 305-426-0808 (H)/ 393-3441 (W)

2 rooms-Holiday Inn on the Shore, 2809 So. Ocean Blvd, AIA, Highland Beach,
» 305-278-6241
|| AR—5—E¥—for—Key-West~ Comntl)

MAR—7——TLv—£frem-KeyWest—to-West-PalmBeach
lunstl. § FY (2% ,

We 4 ~ Lv W. Palm 12:55p Delta #132 - Ar. Boston 3+31lp

WAR—F——Ev-W—Palm-1i+05a—Peltta#7887895=Ar:Groomshors,etc.2:25p
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ESTHER AND HAROLD EDGERTON, TRIP TO FLORIDA, FEBRUARY/MARCH 1987 (617-864-4790) —_—_— eT, FEORARY/MARCH 1987
* (MARY TOU DIXON, NORTH CAROLINA, 704-322-6686) —_—eyyy1URT042470000,

“FEB 26 - Thu Lv. Bos. 3:15p Delts #427/249 - Ar. Sarasota 7:55

*FEB 26 -'‘Thu—Eve=NCT2:55pDelta#377209=Ar.Sarasota7:55—
(Stav with Margaret and Bob Robinson 813-366-2705)

FEB 27 - Fri - 7:30p lecture at the MUSEUM OF FINE ARTS, "Adventures with High-

Speed Photography" Patti Buster, 813-896-2667/Carol Upham, 813-360-5432
Return after lecture to Sarasota with the Robinsons &amp; Lynn &amp; Mike Farrow

FEB 28 - Sat - at Margaret and Bob's

MAR 1 - Sun - pick up a Hertz car after breakfast and drive across Florida with

Marylou to Harbor Branch Oceanographic Institution, 5A00 01d Dixie Hichway,

Ft. Pierce, Attn: Dr. Ned Smith, 305-465-2400 - stay at HBOI apt.

MAR 2 - Mon - lecture on "SONAR" at Harbor Branch, llam

MAR 3 - Tue - n " "HIGH-SPEED PHOTOGRAPHY" at Harbor Branch, llam

- in the afternoon, leave for Boca Raton

MAR 4 - Wed - Lecture at FLORIDA ATLANTIC UNIVERSITY, "High-Speed Photography" afternoon,

&amp; evening Attn: Prof. Ray McAllister, 305-426-0808 (H)/ 393-3441 (W)

2 rooms-Holiday Inn on the Shore, 2809 So. Ocean Blvd, AIA, Highland Beach,

{ 305-278-6241
MAR—7——Ev—fremKeyWest—to-West-PatmBeach
Yon Tv W. PATH125% Delta #32 - ar. Boston’3+31p

MMAR—F——Hr-W—Palm—11+05aBetta#7887895=ArGreemshord,ete.2:25p
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COURSE Os - STROBE PROJECT LABORATIRY

oP

PEELS
AY0 g
Thy MASSACHUSETTS INSTITUTE OF TECHNOLOGY
BL CAMBRIDGE, MASSACHUSETTS 02139

Eames C. E. Miller Room 4-405 Tel: 253-4629

DEPARTMENT OF ELECTRICAL ENGINEERING AND COMPUTER SCIENCE

Strobe Project Lab is a 12 unit course which may be used to satisfy
either the Institute Lab or the EECS departmental lab requirement. The
following information pertains to the beginning of the semester.

A sign-up sheet is posted on the bulletin board outside room 4-405,
and acceptance to the course is on a first come, first serve basis. It
is preferable to plan to take the course in the sophomore or junior
year, Freshmen may be excluded, and scheduling problems may present
problems which seniors cannot resolve prior to graduation.

Go . 1029 am
Class meets for lecture Mon, &amp; Wed. from Inienlempym g cach week.

Each student will be assigned to a small lab group which will meet
for 3 hours once each week during a designated period (morning or after-
oon, Mon, afternoon through Thur.).

Attendance will be taken at class and at lab sessions (100% required).

Al11 laboratory work will be performed during the assigned periods,
and will consist of various laboratory experiences and a project. A
hound laboratory notebook will be used to chronicle your work in the
lab, and will form a portion of your grade.

Several or all of the experiences will be the subject of lab write-
ups (individual effort, all must be turned in and on time).

Each group may select, or will be assigned a project which will be
norked on during the mid-semester lab sessions. A project report will
be required, and will be due prior to the end of the semester, The
project report may be either an individual or a group effort.

First class meeting

F111 out BOTH SIDES OF CLASS CARDS AND INCLUDE PICTURE!

Fi11 in ALL requested information on the front of the card, and be
sure to provide us with a registrar's mug shot. Include ALL phone numbers
at which you may be easily reached. Keep this information up-to-date
Jjuring the semester.

On the back of the class card, X out those periods during which you
have other class commitments {course numbers are not necessary).

If you have partner or period preferences, note them on margin on
sack of the card. Labs are usually 9-12 and 1-4 or 2-5, Mon. afternoon,
and Tue. through Thur. Be forewarned that the nature of our scheduling
aroblems typically precludes the possibility of satisfying preferences.

Required materials to be provided by the student are a copy of
'Electronic Flash, Strobe" by H. E. Edgerton, jand a found lab notebook
‘COOP COMPUTATION BOOK, 152 Numbered pages/11°/4 x 9°/8 inches).
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QA
TECHNIQUES IN HIGH-SPEED PHOTOGRAPHY AND VIDEOGRAPHY
Massachusetts Inctitute of Technology Sumer Session June 6-10, 1968

MORNING LECTURES

Synchronization/delay/tining in photography Hiller (35)

Measurement of light/photographic formulas

Pulsed X-Ray photography

Inage converter cameras

AFTERNOON LABS

Schlieren/NAC color video Clayton »
Hycan/oscillograpny Quinn
Pulsed X-Ray photography Webster 1
Synchronization and delay Staff
Front light bullet photog. Staff
L0cat Min-regigtered 0" Connell
Photec rotating prisa Shoberg
Inage converter/CCD camera Owren
Neasuresent of light Katson
Nech/elec shuttered video McGhee
fb with Vandiver ¥ with Kennedy

Duren {35)

Rotating prise cameras Shoberg (45)

Edgerton (45)

0'Connell (20)

Vandiver (25

Ballistic photography

Intermittent motion cameras

Schlieren photography

Data extraction and 3-D analysis in HSV

The still video systen

Kalton (25)

BeCurdy (20)

Hiller (35)

Picarello (15)

High-speed videography

Copper vapor pulsed laser lighting

High-speed nicrography Staff
Still-video camera NeCurdy
EktaPro 1000 video Nellaly
Copper vapor lier lighting Picarelle
Sk2000 video Thowas
Shadow photography bullets Staff
Film annot./data extraction Pendley
Isacon 790 image converter Rosel
Hultiflash large subjects Staff
3-0 anlvsiy video images Walton

Digital annotation and data extraction frum file

Silhouette Photography of bullets and bugs

Pendley {30
Puckiy
ihstss (15)

Sensitometry and densitometry of filss

Review of student results

Photography of explosives in the field

applications of high-speed photography to industry Quinn (45)

Wyckoff (39)

All (15)

Chiappetta (45)

‘Tine lapse photography/aixed light sources

{Pulsed laser photography of lager inpacts Stern (30)

File - 5. erations for high-speed photography Quinn (45)

Contingous Lighting for high-speed photography Lierons (45)

Graduation - PROGEAN ENDS AT 11:30 a.a, All (15)

YENINGEVENTS
NOKDAY: "Jar Session®

TOBSDAY: Vendor Interaction

THURSDAY: Banquet at MIT Faculty Club
Speaker: Mr. Sam Raymond

Benthos. Ine
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Stop the action for Edgerton
3y Harvey Hagman _ | .
"HE WASHINGTON TIMES 14 4 A \

is photography is faster than a speeding bul-
let, his wit almost as fast. He won an Oscar
in 1941 for his film, “Quicker 'n a Wink” As
an inventor, he has been compared to Thomas

Edison.
As a marine archaeologist, he discovered the sunken

Civil War ironclad, the USS Monitor and it was his
sidescan sonar that led to the discovery of the shuttle
Challenger’s shattered cabin. During World War II he
helped ensure the success of the Allies’ Normandy inva-
sion with his nighttime aerial reconnaissance.

Tonight, Harold “Doc” Edgerton, father of stop-
action, high-speed photography, who pioneered the use
of stroboscopic light to freeze on film movements invisi-
ble to the eye, will be honored by the National Geo-
graphic Society. He is one of 15 men and women, includ-
ing Sir Edmund Hillary, Jane Goodall, Jacques-Yves
Cousteau and others, who will receive Centennial

Awards for expanding man's knowledge of the earth and
its inhabitants.

The wealthy 84-year-old Boston resident, who shares
more than 40patents, still works in hisMassachusetts
InstituteofTechnologylab.Herecentlysaidinatele-
phone interview from there, “I joke when I say I'm
leaving all the difficult projects for the next generation.
I don’t want to be selfish. But anything I can't do easily,
I'm leaving for them.”

The retired — he technically retired in '68 — but not

retiring, professor is working on plankton photography
— “those little things swimming around in the sea, mil-
lions of "em and they're hard to photograph.

“Nobody else is doing it. I'm looking for projects
nobody else is doing so I won't have any competition.
The problem is you can hardly see ’em. It's hard to get
the camera in the right place. It is pure research. Pure
research is not having the slightest idea what you're
doing. I'm good at that.”

see DOC, page E2 \) 3
Cary Wolinsky/© 1988 National Geographic Society

Dr. Harold E. Edgerton .



» abs. ong. I's possible to misinterpret | gages from their circumstances
draws in pen or pencil and waier- the sketches.” creation and thus refuse to con-

one of my friends said, ‘Why don’t
you do something useful with that
thing. Get it out of here!’

“I said: ‘What is there besides mo-
tors?’

* He said, ‘The whole world is full
of things that move!

“I said: ‘Oh yeah, sure enough."
Soon, he linked the strobe to a

camera.

The resulting photos caught the
lightning-flash of hummingbird
wings, froze a bullet piercing an ap-
ple at 1,900 mph and showed the pin-
wheel parabola of a diver. They re-
vealed that cats lap milk with the
underside of their tongues and that
bats often catch prey with their tail
membranes.

His electronic technology devel-
opment company, EG&amp;G, that he
founded with two former students,
now employs 47,000 people.

at “The strobe light has been very
a. satisfactory,” he reflected. “You see
d them everywhere, on airplanes. at

airports, in cities, and they should
have more of them. Strobe photogra-
phy has revolutionized photograhy.
You can hardly buy a camera with-
put a strobe built right into it”

It even played a part in the Allies’
landing in Normandy in June 1944.
“The Air Force asked ine to build a
big strobe. We put it in an airplane
so we could photograph the terrain
from a mile high at night. They
wanted night shots. So we made
thema big strobe, got them all kinds
of pictures. ... In one shot we could
see a bicycle proceeding toward
Nancy, France. Those photos pro-
vided valuable military informa-
tion.”

His invention of side-scanning so-
nar helped him find the Monitor in
1973. “That was a a tough job,” he
recalled. “Cape Hatteras is the worst
possible place to have a wreck. The
winds are bad, the storms are bad,
your boats are bouncing up and
down all the time, but the side-

scanning sonar did the trick. Na-
tional Geographic gave me an area S
miles by 15 miles and said it is prob-
ably in that area. Sure enough, we
found itright on the edge of that area
after we were out there for a week or
0.”

Mr. Edgerton collaborated with
Mr. Cousteau and was dubbed “Papa
Flash” by the latter's crew for his
photographic work in underwater
discovery. His cameras eliminated
flashbulbs underwater and opened
the ocean’s abysses to photography.

Later, he worked with treasure
hunter Mel Fisher, who found the
rich wrecks of the Santa Margarita
and the Atocha, “but not when he hit
the jackpot. We were using a side-
scanning sonar. We had some misun-
derstandings. I told him to toss in the
buoys [to mark underwater
sightings by the sonar] and they'd
look somewhere else.

“We never found anything except

a

Si aA ne + Af

treasure buried in various places. I
hope I don’t find any pots of gold.
When you do, there are all kinds of
complications.”

Marine archaeology has always
fascinated him. He has been in-
volved in marine searches in
Greece, Turkey and throughout the
Mediterannean. In the early "80s, he
joined the Alexandria Project, a
search for the tomb of Alexander,
when it moved its focus to the harbor
at Alexandria, Egypt. “We were
using sonar, looking all over. There's
supposed to be a big lighthouse
there, too, Nobody knows where itis.
Thev still don't.”

As a teaching professor in electri:
cal engineering he has seen genera-
tions of MIT students. Of modern
students, he said, “They're smarter
today. They know where they are go-
ing and have a lot of ideas. I was just
a farm boy wandering around.”
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Captain Jacques Cousteau was here last week for the opening of Stopping
Time, an exhibit of photographs and memorabilia of Harold E. (Doc)
Edgerton, in Compton Gallery. Long time frie.1ds and colleagues, Doc has
been aboard several of Capt. Cousteau’s voyages. The opening of the
exhibit also marked Doc’s 86th birthday. Photo by Donna Coveney
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Session D1: EDGERTON IMAGING SYMPOSIUM
Co-chairs: Charles W. Wyckoff, Brite-Line, Inc. and
Louis Rosenblum, Photographic Resources

Ultra High Speed Flash Photography
John W. Mitchell, University of Virginia

Capturing Picosecond Electrical Pulses
J. A. Valdmanis, University of Michigan

Small Light Flashes
J. S. Courtney-Pratt, Physics, Inc.

~ Sra

Some Stroboscopic Spinoffs in Photographic Technology
Andrew Davidhazy, Rochester Institute of Technology  * re

. iL .

An Image-Preserving Optical Delay for High-Speed Mil
Photography

rl Edward F. Kelley, National Institute of Standards and
 Technology

Mon¥
—

Thursday Afternoon—May 18, 1989

Session D4: EDGERTON IMAGING SYMPOSIUM
Co-chairs: Charles W. Wyckoff, Brite-Line, Inc. and
Louis Rosenblum, Photographic Resources

The History of Edgerton Deep Sea Camera Systems
Samuel O. Raymond, Benthos, Inc.

Doc Did It First - Building On the Edgerton Foundation
At The National Geographic

Emory Kristof, National Geographic Society

The Gulf of La Speczla, Italy: A Case History ot SeismicSedimentologic Correlation with a Remote Sensing
Postscript

Lloyd Breslau, Arctec, Inc.

Application of High-Speed Cinematography, JA §7
Oscillography, and Streak Photography to the Study of  .—,
Clarinet Reed Vibration TALK, Bown

William G. Hyzer, W. G. Hyzer Associates LaLa
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Session D1: EDGERTON IMAGING SYMPOSIUM
Co-chairs: Charles W. Wyckoff, Brite-Line, Inc. and ,
Louis Rosenblum, Photographic Resources

Ultra High Speed Flash Photography -
John W. Mitchell, University of Virginia

Capturing Picosecond Electrical Pulses
J. A. Valdmanis, University of Michigan

Small Light Flashes
J. S. Courtney-Pratt, Physics, Inc.

Some Stroboscopic Spinoffs in Photographic Technology
Andrew Davidhazy, Rochester Institute of Technology ' ¢ 7

, 3 L .

An Image-Preserving Optical Delay for High-Speed ™ L
Photography

+ Edward F. Kelley, National Institute of Standards and
N Technology

TI Crap
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Thursday Afternoon—May 18, 1989

Session D4: EDGERTON IMAGING SYMPOSIUM
Co-chairs: Charles W. Wyckoff, Brite-Line, Inc. and
Louis Rosenblum, Photographic Resources

The History of Edgerton Deep Sea Camera Systems
Samuel O. Raymond, Benthos, Inc.

Doc Did It First - Building On the Edgerton Foundation
At The National Geographic

Emory Kristof, National Geographic Society

The Gulf of La Speczia, Italy: A Case History of Seismic-
Sedimentologic Correlation with a Remote Sensing
Postscript

Lloyd Breslau, Arctec, Inc.
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Al ..file: ROSTER 2-20-87
6.163 STROBE PROJECT LABCRATORY - SPRING 1988

ROOM 4-405 253-4629

PERSONNEL

Dr. Harold E. Edgerton, 100 Memorial Drive, Cambridge, 864-4790
Charles Miller, 116 Bingham Rd., Carlisle, 1-369-7074
Jean Mooney, 27 Birch Rd., Watertown, 924-7124
Bill MacRoberts, 105 Whidden Ave., Whitman, 1-447-4172
Brian Barth, 407 Memorial Drive, 225-9547, 494-0330

STUDENTS

Baldwin, Willie, 3 Ames St. Wood 309, 225-6339,
Barrett, Steve, 526 Beacon St., 536-3931,
Battige, Ken, Next House Rm 305, 225-8739,
Fblatyhie pment
Chen, Elsa, 4 Ames St., 225-6102,
DeCanlo, Ken, 475 Memorial Drive, 225-7609,
Feltman, Andrew, 58 Manchester Rd., 253-6778,
Gaspar, Zsuzsanna, 428 Memorial Drive, 494-9225,
Hudson, Paula, 4 Ames St., 225-6296,
Kim, Susan, 52 Massachusetts Ave. 302, 225-9432,
Kwan, Deanna, McCormick Hall, Room 233, 225-8493,
Lee, Jean, 3 Ames St., 225-6428,
Lewis, Penney, 410 Memorial Dr Rm 523G, 225-8434,
Liv, Tom, 111 Bay State Rd., 253-3157,
LoBrutlo, Peter, 450 Memorial Drive, 225-9205,
Natarajan, Priyomvada, 320 Memorial Dr., 225-8656,
Newrmany=Robop—Sanior-"'s==253=31,
Platakis, Steve, 58 Harvard St., 899-7851,
Roman, Barbara, 355 Mass. Ave. 253-6799,
Sabatini, Antonella, 770 Boylston St., Apt 18A, 266-9069,
Suziedelis, Aras, 450 Memorial Drive, 225-9388,
Thorman, Chris, W20-451, 253-2980,
Wayshack, Corinne, Burton 432D, 225-8383,
Westlund, Ken, 518 Beacon St., 536-1300, 266-5950

THESIS STUDENTS
Ley +

Issa, Marie, 305 Memorial Drive 225-9668,
Weiss, Yoel, 410 Memorial Drive 225-8547,
Westlund, Ken, 518 Beacon St. 266-5950, 536-1300




