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AI.o taken w"h C.lt.ch'. Near· 
Infrared Camera .t the K.ck Ob ... · 
vatory, thl. photo .how. an out.tand· 
Ing exampl. of gravH.tlonal len.lng. 
Th. pair of .t .... llk. obl_t. In the 
eente, are Image. of a .Ingl. qua.ar, 
who.e light he. been bent by the 
Intervening galaxy. The Obl_t In the 
left upp .. comer I. an unrelated .tar. 

The mo.t 
lumlnou. known 
oblect In the 
co.mo.l. cap
tured In thl. 
picture, taken In 
March with 
Caltech'. Nea ... 
Infrared Tele
.cope.The 
eente, show. 
what a.tron-
om ... believe 
to be a group of 
colliding galaxle. 
that will even
tually merge Into 
a .Ingle galaxy. 
The ·'wlng." on 
the large.t oblect 
are thought to be 
.tar. and Inter
.tellar material 
being drawn off 
one galaxy 
through ". 
gravitational 
Interaction with 
the other •. Thl. 
photo wa. taken. 
at a wavelength 
roughly four 
time. that of 
vl.lble light. 

The Keck has its first picture show 

When you go off ro Hawaii wirh a 
new camera, it's always a treat to come 
back and show off rhe resulrs. A ream 
of Cal tech and Berkeley scientists did 
better than that- they called a press 
conference to parade their pictures and 
to hail the superb performance of their 
state-of-the-art optics, bettet known as 
the Keck Telescope. In its first real 
test as a scientific instrument, said the 
astronomers, the $90 million 10-meter 
instrument on Mauna Kea, Hawaii, has 
more than lived up to its billi ng as the 
world's most powerful optical and in
frated telescope. 

Keck took the pictures this spring 
with the Near-Infrared Camera (NIRC), 
designed and built by Keith Matthews 
'62, a member of Caltech's professional 
staff in physics. Matthews led the te
search team that obtained the images 
during a two-week stay at the Keck 
Observatory in late March and reported 
on the results at a June meeting of the 
American Astronomical Society (AAS). 

"This observing run was the first 
attempr to make full use or the Keck 
telescope's capabilities," said Cal tech 
Professor of Physics Tom Soifer '68, 
who headed up rhe observing team 

with Matthews and is coprincipal in
vestigator on the NIRC project. "We 
showed that the Keck is as good as we 
hoped . No, even better." 

A centerpiece of the AAS picture 
show was an unprecedented image of 
the most distant known galaxy in the 
universe, designated 4C41.17. Located 
in the constellation Auriga, not fat 
from the Big Dipper, 4C41.l7 has a 
redshift of about 3.8, the largest of any 
known cosmic objects except for the 
most remote quasars. Astronomers 
estimate that the light captuted by the 
NIRC left its source. when the cosmos 
was no more than 10 to 25 percent of 
its present age. 

During the same run, the NIRC also 
photographed the most luminous 
known object in the universe, a system 
of colliding galaxies that emits nearly 
all of its energy as infrared radiarion 
and was initially discovered in 1991 by 
scientists anal yzi ng data from the 1983 
IRAS survey of the infrared sky. It 
also took pictures of both a quasar dis
covered at Palomar in 1990 that cur
tently holds the title of most distant 
object in the universe, and of a famous 
gravitational-lens system with the 

memorable name of MG 1131 + 0456. 
Gravitational lensing, a phenomenon 
predicted by Einstein's general theory 
of relativity, occurs when light emitted 
from an extreinely bright and distant 
object (usually a quasar) is bent, or 
warped, by the mass of a galaxy it's 
passing through. The effect is to create 
a multiple image of the quasar. 

From an Institure standpoint, the 
Keck's triumphant debut was a family 
affair. J oi ni ng Marrhews and Soifer on 
Mauna Kea wereUC Berkeley astrono
mer and Cal tech alumnus Jerry Nelson 
'65, who invented the Keck's revolu
tionary segmented mirror, and Howard 
Hughes Professor and Professor of 
Physics Gerry Neugebauer, PhD '60, 
rhe chairman of Cal tech's Division of 
Physics, Mathemarics and Astronomy, 
and a pioneer iri the field of infrared 
astronomy. 

Soifer said the researchers were also 
pleased with the performance of the 
NIRC. "Considering how complicared 
the camera and telescope are, to achieve 
this the first time the camera is on the 
telescope is extremely impressive." 

Continued on page 5 
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June honors bustin} 
out allover 

Roger Blandford, Richard Chace 
Tolman Professor of Theoretical Astro
physics, has been elected to the Ameri
can Academy of Arts and Sciences. He 
has done tesearch on the ,properties of 
black holes, which may power the ex
traordinarily bright, active nuclei of 
some galaxies; and on the behavior of 
pulsars, the small, rapidly spinning 
remnants of exploded supernovas. 

John Brady, professor of chemical 
engineering, received the Curtis W. 
McGraw Research Award ar the June 
meeting of the American Sociery for 
Engineering Education. The award of 
$1,000 and a certificate ~ecognizes 
outstanding early achievements by a 
young researcher at an engineering 
college and encourages continued pro
ductivity. Brady specializes in fluid 
mechanics and transport proc,esses. 

Peter DertJan, Bren Professor of 
Chemistry, has been selected to receive 
cwo awards from the Ame'ric,m Chemi
cal Society . Dervan will receive the 
Arthur C. Cope Award in honor of his 
advances in the field of DNA recogni
tion. He has also been selected as the 
1993 Willard Gibbs medalist. In his 
research, Dervan engineers molecules 
that can idencify and bind co specific 
DNA sites--a technology that may be 
applicable to the study of human ge
netic diseases . 

Samllel Epstein, the William E. leon
hard Professor of Geology, Em erin is, 
has been chosen as therecipienc orthe 
Wollasron Medal, the cop honor 
awarded annually to a distinguished 
scientist by the Geological Society of 
London. Epstein traveled to' the 
society's headquarters in London's 
Burlington House this June to receive 
the distinctive medal, which is caSt in 
palladium to recognize Wollaston's 
success in extracting platinum,and 
other precious metals fto'm minerals . 

Cal tech Ptesident Thomas Everhm·t 
has been selected by the UCLA Alumni 
Association to receive its 'Professional 
Achievement Award, presenced in 
Royce Hall this June. Everhart re
ceived his MSc from UCLA in 1955. 

MlIrray Gel/-Mann, the Robert 
Andrews Millikan Professor of Theo
retical Physics, received an honorary 
doctor of science degree in May from 
Southern Illinois University at Carbon
dale for his Nobel Prize-winning work 
on the taxonomy of the elementary par
ticles and for the discovery of quarks, 
the fundamencal .b.uilding blocks of 
matter. 

Peter Goldreich, the Lee A. DuBridge 
Professor of Astrophysics and Planetary 
Physics, has been awarded the Gold 
Medal of the Royal Astronomical Soci
ety for his "outstanding achievemencs, 
especially in planetary sciences." He 
and his colleagues are noted for ex
plaining how tiny moons orbiting Sat
urn and Uranus "shepherd" planetary
ring debris and maincain the rings' 
sharp edges. 

Barbara Imperiali, assistanc professor 
of chemistry, and Tomasz Mr(jUJka, asso
ciate professor of mathematics, have 
been selected by the Alfred P . Sloan 
Foundation to receive Sloan Research 
Fellowships "for their exceptional 
promise ro contribute to the advance
ment of knowledge." Each will teceive 
grants of $30,000 for two years. 
Imperiali and Mrowka are among this 
year's 88 fellows who are "engaged in 
research at the fronciers of physics, 
chemjstry, mathematics, neuroscience, 
and economics." 

Hiroo Kanamori, the John E. and 
Hazel S. Smits Professor of Geophysics 
and director of the Seismological Labo
rarory, has been named the recipienc of 
the Arthur L. Day Prize and lecture
ship by the National Academy of Sci
ences. The prize of $20,000 and an 
illuminated scroll carries with it an 
invitation to deliver a series of sciencific 
lectures at an institution of Kanamori's 
choosing. 

J IIlia Kornfield, assist,)nt professor of 
chemical engineering, received the 
1993 Recognition Award for Emerging 
Scholars from the American Association 
of University Women at aJune cer
emony in Minneapolis. The award, 
which includes a $3500 stipend, is 
given in recognition of Kornfield's 
exc.eptional " ac.hicyementsjQ~hemical 
engineering to date, and of her promise 
for future accomplishmencs. The 
AAUW is a nationwide grassroots 
organization of 130,000 college gradu
ates dedicated to promoting equity and 
education fot women and girls. 

Richard Leske, research fellow in 
physics, has been named one of three 
1993 Outstanding Recent Alumni 
Award winners by the University of 
Wisconsin at Whitewater. Leske, who 
received his BS from UW Whitewatet 
and his PhD from the University of 
Chicago, specializes in data analysis for 
SAMPEX (the Solar, Anomalous, and 
Magnecospheric Particle Explorer) and 
in instrument design for the ACE (Ad
vanced Composition Exploret), set for 
launch in 1997. 

John Roberts, Insticute Professor of 
Chemistry, Emeritus, has received two 
honorary doctorates--one ftom the 
University of Wales, and the other 
from the University of Notre Dame. 
Roberts, who was recognized for his 
distinction as an organic chemist, was 
among twelve awardees, including 
newsman Tom Brokaw and former 
Secretary of Housing and Urban Devel
opment Carla Hills, co be honored by 
Nocre Dame. 

Eleanor Searle, the Edie and Lew 
Wasserman Professor of History, Emer
itus, has received an honorary Doctor of 
Lecters degree from the Poncifical Insti
tute of Mediaeval Studies in Toronto 
for having "notably advanced mediaeval 
scholarship." This honor has been 
gramed on only two previous occasions. 

Pr •• ld.nt Everhart (c.nter) conf.r. 
with Congr ....... n Don Edward. (I.tt), 
the •• nlor D.mocrat on Callfomla'. 
congr ••• I ..... 1 d.l.gatlon, and Con. 
gr ....... n C.rlo. Moorhead (right), 
the d.l.gatlon' ••• nlor R.publlcan, 
at a California r .... rch unlver.ltI •• ' 
raeeptlon honoring the .tat.'. con· 
gr ••• lonal repr •• entatlv •• In Waah· 
Ington, D.C., thl. pe.t April. Th. 
gath.rlng wa. ho.tad by Calt.ch, 
the Unlv ... Ry of California, Stanford, 
and USC to promote dl.cu •• lon and 
."chang. of Id.a.on crRlcal r •••• rch 
and .ducatlon I •• u •• facing C.IH. 
oml., and to enhance coll.bor.tlve 
r.latlon. with Cong ..... 

David Stevenson, professor of plan- ( 
etary science and chair of the Division 
of Geological and Planetary Sciences, 
has been elected to fellowship in 
Britain's Royal Society for his studies of 
the chemistry and physics of planetary 
interiors. His discoveries concerning ~ 
brown dwarf stars have forged a link 
between stellar and planetary physics. 

HlIgh Taylor, the Robert P. Sharp 
Professor of Geology, has been named 
the 1993 recipienc of the Arthur L. Day 
Medal, for his "outstanding concribu
tion to geologic knowledge through 
the application of physics and chemis
try to the solution of geologic prob
lems." The honor, which is granted by 
the Geological Society of America, 
includes life fellowship in the society. 

Ahmed Zewail, the Linus Pauling 
Ptofessot of Chemical Physics, has been 
awarded the 1993 Plyler Prize by the 
American Physical Society for his "pio
neering and seminal concributions in 
the area of femtosecond spectroscopy," 
making ir possible to view chemical 
teactions at the moment when mol
ecules react. In a separate honor, he ' 
was recently elected to the American 
Academy of Arts and Sciences. 

~ Bettway buddies? 
I 

Caltech's Office of Government 
, Relations and Community Affairs is 
, always interested in hearing from 
: alumni with dose friends or associ-
: ales who have either joined the new 
i presidentialadminisctation or who 
are members of California's congres
sional delegation or the' 'congres· 
sional Staff. Alumni contaCts are 
helpful in dealing withadministra· 
tiveand legislative issues relating to 
ea/tech in national, state, and local 

[ government, Please 'contact Govern-
ment Relations and Community 

i Affairs Director Hall Daily at 8181 
1 3:~6-6256; or by electronic mail, at 
i ba;ll@starbase1.caltech.edu. 



NAS elects a Caltech political scientist 
Professor of Political Science Rich

ard McKelvey was elected in May to 
the N ational Academy ofSciences, 
becoming the first membet of Caltech's 
social science faculty to receive what 
has long been considered one of the 
highest honors that can befall a U.S. 
scientist or engi neer. His election 
brings to 65 the numbet of Instirute 
ptofessors who are NAS members. 

How does a student of society and 
politics win election to the NAS? It 
probably helps to have a blackboard 
that looks more like Albert Einstein's 
than Albert Gore's. McKelvey's does, 
the legacy of his undergraduate and 
graduate training in mathematics, and 
a reflection of his rigorously quantita
tive approach to his fi eld. He received 
his BA degree from Oberlin in 1966 
and was partway through graduate 
studies a~ W ashington University when 
he decided '''I would rather do som~-
thi og I could talk to people about, and 
that they could understand." He trans
ferredio c1~e V niVersicy ofRoches'ter, 
which at the time had one of the few 
research groups in the country working 
on mat~ematical approaches to political 
science, and received his PhD in politi
cal science there in 1972. He held 
teachi~g appointments at both Roches
ter and Carnegie Mellon before joining 
Cal tech's faculty in 1979. 

The Caltech professor of polirical 
science stud ies group decision making, 
voting behavior and elections, game 
theory, and the theory of political deci
sions. In one key paper, written shortly 
before he joined Caltech, he challenged 
the notion that decisions made under 
the one-person, one-vote system of maj
ority rule will almost inevitably cluster 
around a narrow range of "middle
ground" policy outcomes. Using math
ematical models, McKelvey showed 
that in a "pure" majority-rule situation, 
policy outcomes can range all over the 
map, depending on how much knowl
edge is concentrated in the hands of 
those controlling the issue's agenda. 

"Majority rule in its pure form 
places an enormous amount of power in 
the hands of such individuals," says 
McKelvey, addi ng, "under such a sys
tem, an agenda-setter who knows indi
vidual preferences can get whatever 
outcome he or she wishes." 

More recently, McKelvey and Cal
tech colleague Peter Ordeshook have 
been using laboratory simulations with 
college students to investigate the ex
tent to which an election's outcome is 
affected by how well voters inform 
themselves about the issues. Their 
rather surprising conclusion is that it 
doesn't make much difference whether 
all the voters or only a given fraction of 
them pay close attention to what the 
candidates are saying. Electoral deci
sions made by a largely uninformed 
electorate that includes a small percent
age of informed voters--that is those 
who base their vote on the substance of 

the issues, and not just on advertise
ments or endorsements--are substan
tially similar to those that are made 
when the entire electorate is well-in
formed . While he cautions against 
extrapolating from "these very simple 
experiments" to the real world, 
McKelvey notes that such results seem 
to suggest that electoral systems may 

Richard McK.lv.y 

function quite successfully even when 
many voters have very little interes t in, 
or access co, information . 

. McKelvey is also working wirh 
Caltech colleague John Ledyard and 
Washington University's Richard Boy
lan to study how theoret ical models of 
econom ic gtowth change when deci
sions are assumed to be made by the 
political process instead of by economic 
planners. They have found that stable 
economic policies are more vulnerable 
to defeat than are cyclical policies; 
given the choice, a larger majority of 
voters will support cycl ical policies. 

McKelvey, who received word that 
he had become an NAS member on his 
birthday, said he was "proud and de
lighted." "It's great," he said, "that the 
academy is now recognizing the co ntri
butions of social scientists." 

Joining McKelvey as new NAS 
members are six Institute alumni : Mark 
Davis, PhD '81 , ptofessor of microbiol
ogy and immunology at Stanford; J ohn 
Huchra, PhD '77, ptofessor of astron
omy at Harvard; Sharon Long '73, pro
fessor of biolog ical sciences at Stanford; 
Robert Merton, MS '67, the George F. 
Baker Professor of Business Adminis
tration at Harvard ; Peter Schultz '79, 
PhD '84, professor of chemistry at UC 
Berkeley; and Charles Stone '58, profes
sor of statistics at UC Berkeley. 

The NAS is a private organization of 
scientists and engineers dedicated to 
the furtherance of science and its use 
for the genetal welfare. It was estab
lished in 1863 by a congressional act of 
incorporat ion, signed by Abraham 
Lincoln; his emotions had he known 
that politics would one day be consid
ered a science can only be imagined . 
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Earthquake Programs Office established 
Calrech has established rhe office of 

Earthquake Programs to oversee and 
coordinate fundraising efforts for the 
Earthquake Research Affiliates (ERA) 
and CaltechlUSGS Broadcast of Earth
quakes (CUBE), and to offet ptograms 
and support to Caltech's seismology 
and geology faculty and staff through 
field trips, conferences, and seminars. 

Founded in 1951 by geologist Rob
ert Sharp (now the Robert P . Sharp 
Professor of Geology, Emetitus), ERA 
has for the last 42 years brought faculty 
from Cal tech and scientists from the 
United States Geological Survey 
(USGS) together to participate in col
laborative research ptojects and pro
gram activities. ERA also schedules 
conferences, field trips, and special 
seminars for supporting members, as 
well as for the general public and the 
Calrech community. 

The CUBE system was established 
in 1990 as a collaborative research 
project between ERA faculty, USGS, 

Background on 
Bateman sought 

Joseph Zund, professor of math
ematics at New Mexico State Uni
versity, is writing ascientifie bj,o-
graphy of Caltech mathemaeician, , 

i aeronauticlst, and theoretical physi- ! 

f eise Harry Bateman, and would like i 
, co hear from coUeaguesand students ' 
I who knew Bac.:man.and are willing 
i to shaee anecdo.tes • . reminiscences, 
: and class noresthey may have taken 
: whlIe attending his courses. Please 
, wriee to Zund at this address: 

Pro£essot Joseph Zund 
; Dept. of Mathematical Sciences 

New Mexl<;QSrate University 
Las c.ruces,. NM 88003 

and a number of private companies and 
state agencies concerned wirh earth
quake response and disaster relief. The 
aims of CUBE include providing near
real-time locations and magnitudes of 
Southern California earthquakes to 
participaring agencies; automatically 
providing estimates of the distribution 
of ground shaking following significant 
temblors; and developing a system to 
warn of imminent ground shaking in 
the seconds after a quake has begun, 
bur before seismic waves actually reach 
sites that may be damaged. 

Caltech's new Earthquake Programs 
office is located in the Southern Califor
nia Earrhquake Center House at 535 
South Wilson, in Pasadena. For infor
mation regarding participation by indi
viduals and groups, or to receive the 
Earthquake Programs newsletter and 
announcements of acrivities, contact 
Director Jill Hockwald Andrews (8181 
356-3298) or Assistant to the Director 
Jonathan Schwartz (818/356-6318). 

Th. fl ... t "Women In .c_omlca 
S_alum" to be held .t C.ltech 
waa hoat.d by "onl Herach Ithlrd 
from I.ftl, vlaltlng .aaoclat. prof •• -
.or of .conomlc. from the Unlv .... lty 
of Wyoming. With h.r .re "ohn 
L.dyard, chairman of the Dlvl.lon of 
the Humanltl •• and Social Sclenc ... 
and .... rtlclp.nt. a.tty eo.tall.ftl 
and Robin Walth.r. Sha.lng the 
podium with Walther and •• v.n other 
pre.ent .... w.r •• Ilzabeth HoHman, 
PhD '79, and Linda Coh.n, PhD '79. 
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A good mechanic 
..... y ... hard to 
f1n~th_, 

th ••• C.It."h 
.tud_t. didn't 
n •• d to know 
how to put the 
car b.ck 
tog.th.r, 'u.t 
how to dl ...... ntl. 
It Into ....... ny 
pl.c •••• 
po •• lbl.. Thl. 
heroic ••• rel.e 
In h.nd ...... 
reducllonl.m 
w •• on. ofth. 
..... ny Ditch Day 
• tack. that the 
campu •• wok. to 
wh_ the annu.1 
ev-, wa.held 
May 15. The taak 
for the •• und_· 
graduat •• w •• to 
find the oar'. 
heavle.t pl.c., 
dlvld. It. w.lght 
by the weight 
of the car, and 
punch that 
number Into a 
oomput .. to .co __ mor. 
clu ••. Tho_ 
cono-.l with 
the U ........ nc. 
of tred. will duly 
not. that the oar 
wa.a Honda. 

Class of )97: 
intellectually gifted) 
socially concerned 

"Jr's been my life-long amibition to 
attend Caltech," said one high-school 
student to the Institute's admissions 
staff. His dream came rrue in April 
when he was notified that he was one of 
Caltech's 215 incoming freshmen. The 
citizens of his small town were also 
thrilled with the decision, and they 
threw him a townwide celebration. 

"We have a group ofbrilliam, 
multitalented students this year," says 
Carole Snow, direccor of admissions. 
The class includes three Westinghouse 
Award winners, whose projects were on 
improving soldering on circuit boards, 
using radioactive isotopes to treat can
cer, and devising a complex math game . 
Another incoming studem received a 
genetic engineering imernship at NIH. 

The class of '97 is 30 percem women 
-an increase of 5 percent over last 
yea·r·. The numbers of minority students 
are similar to last year-9 Hispanics 
and 2 Mrican Americans--and added 
this year are 2 Native Americans. 

Ten of the students come from the 
northeastern United States, 24 from the 
Middle States, 97 from the West, 30 
from the Midwest, 17 from the South
west, 13 from the South, and 1 from 
Puerco Rico. There are 3 U.S. citizens 
who were living abroad, and 13 imer
national students. 

The new freshmen, whose ages range 
from 15 to 21 years old, have average 
SAT scores of1410. 

"We also looked at the students' 
nonacademic activities," Snow says. 
"We wanted students who increased 
the quality of life for their fellow 
students while still maintaining top 
grades. Members of the class of 
'97 participated in Students Against 
Drunk Driving, Amnesty Imerna
tional , Meals on Wheels, and projecrs 
for rhe homeless and feeding rhe hun
gry . Many studenrs were volunreer 
tutors, including one who caught gym
nastics to physically challenged kids." 

Some of the new frosh rook our-of
rhe-ordinary parhs to ger ro Calrech. 
Several were home-schooled. One 
raught himself physics and calculus , 
since his high school didn'r offer rhose 
subjecrs. One student is a pig farmer, 
and another is an experienced animal 
cracker from Alaska. 

In order co elici r more personal re
sponses from rhe prospective studenrs, 
the admissions forms contained several 
new questions rhis year. One consisted 
of rwo-rhi rds of a blank page rhar rhe 
srudents were asked co fill wirh whar
ever they deemed importam. "We gor 
a wide range of responses," says Snow, 
"including some very humorous ones, 
such as hand-drawn carroons. Anorher 
applicant taped play money to the pa
per." Other responses were more seri
ous--artwork, poetry, origami, math 

equarions, and quotes that were impor
tam to the student. One individual, 
obviously an avid fisherman, tied flies 
and taped them to the application. 

This year, also for rhe first time, 
students were notified via a phone call 
of rheir admission to Cal tech. "Ir was a 
lor of work for the admissions staff and 
the students on the committee," says 
Snow. "But the studenrs and their 
parents were very couched by the per
sonal comacr. No other school that 
rhese students applied to made phone 
calls upon admission." Snow says the 
phoning is the start of a new tradition. 

Another new element in the Cal tech 
admission process was a wait list. "It 
has been a wonderful tool to get us 
to the tatget number of admissions," 
says Snow. 

The field that most freshmen said 
they planned to majot in was engi neer
ing, with 61 students. The next four 
most popular options were: physics, 
52; chemistry, 31; biology, 21; and 
electrical engineering,13. 

Also new to cam pus this fall will be 
189 graduate students. The group 
includes 36 women, 3 Mrican Ameri
cans, and 4 Hispanics. Eighty-four 
individuals are from foreign countries. 
Sixteen students are pursuing their 
degrees in biology, 38 in chemistry and 
chemical engineering , and 83 in engi
neering and applied science. Geologi
cal and planetary sciences has 12 new 
studenrs, humanities and social sciences 
has 8, and physics, mathematics and 
astronomy will host 32 advanced-de
gree candidates. 

Ferguson prizes 
presented in biology 

Longtime friends of Caltech's Divi
sion of Biology, Lawrence Ferguson 
'31, and his wife, Audrey, have en
dowed a number of prizes for outstand
ing achievemement within the division 
that are awarded at the end of each 
academic year. Six such honors were 
presented this year. Graduate studem 
Dali Ding received rhe $2,000 prize for 
outstanding PhD thesis, for his disser
tarion entided "Localization of Mater
nal RNAs in the Early Embryo of 
DroIophi/a." The winners of rhe $1000 
prizes for undergraduate teaching were 
Assisrant Professor of Biology and 
Computational and Neural Systems 
Gilles Laurent, and graduating senior 
Mark Mazurek, for his work as a teach
ing assisrant. Both recipienrs were 
selected by a committee of undergradu
ate biology students. Prizes for gradu
ate teaching, in the amounr of $750 
each, were presented to Reseatch Fel
low in Biology Georg Stciedter, and to 
Professsor of Biology Henry Lestet. 



A study of women in physics will take new alumna worldwide 

As graduating seniors go their sepa
rate ways-whether pursuing their 
careers or seeing the world-Aimee 
Smith will do a combination of the two 
as winner of a 1993-94 Watson Fel
lowship. She'lI go to Hungary, Ger-

AI .... Smith 

many, Sweden, and India in search of 
something she'd like to see in the 
United States: more encouragement of 
women In SCience. 

Smith, who just received a BS with 
honors in engineering and applied 
science with an option in applied phys
ics, is one of rhis year's 65 Thomas J. 
Watson Fellows. She was chosen from 
among 184 finalists from 52 private 
colleges and universities nationwide. 
Named for IBM founder Thomas J. 
Watson, Sr., the fellowships allow 
seniots to pursue independent travel 
and study in any area of intetest. Fel
lows receive stipends of $15,000, or 
$21,000 when accompanied by a de
pendent. Of the most recent Caltech 
awardees, Cameron Campbell '89 stud
ied life in the Chinese village ofDaoyi, 
and Jennifer Low '90 studied the epide
miology and sociology of AIDS in 
Singapore, Rwanda, and Switzerland. 

Smith will embark on her yeat-Iong 
expedition this August. Het idea to 
study women in physics began with a 
statistic. In a journal article distrib
uted by her Cal tech adviser, Professor 
Harry Atwater, Smith was shocked to 
read that in Hungary, 47 percent of 
the physicists at the faculty level are 
women, compared to 3 percent in the 
U .S. It made Smith feel less isolated 
"to know that women were doing this 
in large numbers elsewhere." And it 
piqued her curiosity. "I wanted to fi nd 
our if the difference for women in Hun
gary versus the United States was qual
itative as well as quantitative," says 
Smith. 

So she's going to Hungary to see 
what it's like when such a high per
centage of physicists are women. 

"What factors influenced the women 
to become scientists? How comfortable 
do they feel? Is there still a glass ceil
ing? Is the field undervalued?" These 
are questions that Smith plans to ask 
the Hungarians, while she asks herself, 
"If a country can have such a high per
centage of women physicists, why can't 
we have that here?" 

She'll be looking for clues in the 
economic and political foundations of 
the countries she's studying. Her 
search will bring her to both sides of 
the reunited Germany. Smith notes 
that the former East Germany saw a 
marked increase in the percentage of 
female scientists after World War II . 
And she hypothesizes that 50 years of 
communism, tied to strict control of 
the media, may account for the in
crease. For example, Smith has heard 
that, "for every East German ad that 
showed a woman cooking, there was 
JIIPPOJed to be an ad with a man cook
ing"-perhaps a nod toward the equal
ity of the Sexes. ''I'm not suggesting 
that we impose this kind of control 
here," adds Smith. "I just want people 
to see that there are social influences" 
behind people's professional choices. 
"There's not something inherent about 
women that makes them not cut out 
for science, or not as smart"-an atti
tude that some Ameticans still hold, 
says Smith. 

Smith will go to places as geograph
ically and culturally disparate as Swe
den and India to find fresh perspectives 
and ask more questions. Does Sweden's 
blend of capitalism and social responsi
biliry--of "opportunity and obliga
tion"--distinguish it ftom the other 
countries with regard to women in 
science? And does the Indian state, 
Kerala, provide a positive environment 
for female scientists as a result of its 
matrilineal history and its progressive 
reputation? 

Smith will record her observations 
in an article for the Watson Foundation 
and discuss them with the group of 
fellows and others. She'd like to pub
lish a journal article as well. 

Being selected for the fellowship 
provided a welcome answet to Smith's 
question, "What do I do after gradua
tion?" She has been considering a 
career in women's studies and says her 
upcoming research should bring her a 
step closer to that goal. 

While Smith hasn't met many 
female scientists in her life, she has met 
some very encouraging ones, including 
Nai-Chang Yeh , assistant ptofessor of 
physics at Caltech, and a handful of 
graduate students here. Then there's 
Shouleh Nikzad, aJPL employee who 
was a postdoctoral fellow in Atwater's 
research group. "She was really inter
ested in us [women] as people and 
really valued our experiences," says 
Smith, who remains a good friend of 
Nikzad's. 

Ours ide her field, Smith found men-

tors in Thayet Scudder, professor of 
anthropology; Joni Hersch, a visiting 
associate professor of economics, who 
ran with Smith on Caltech's track 
team; and Jim O'Brien , their coach. 
Nor only did Smirh feel she could 
"always talk" ro O'Brien, she also ap
plied his encouragement on the track 
ro her studies. "To be good at run-
ni ng," she learned, "you need to do 
more than work hard . When you get 
ro the race, you also need ro be relaxed, 
confident in your abilities, and let it 
happen. That applies to everything, 
including tests." 

She learned the lesson well. As a 
junior, Smith received the Mabel 
Beckman Prize, which recognizes 
"demonstrated academic and personal 
excellence, contributions to the Insti
tute community, and outstanding 
qualities of character and leadetship." 
She has taken the lead as president of 
Lloyd House and as a member of the 
ASCIT (Associated Students of Caltech) 
board of directors. This past year, 
Smith was an assistant instructor for 
the IMPACT women's self-defense 
classes that were offered to any inter
ested students, staff, or faculty, includ
ing men, at Caltech's athletic center. 

Smith's interest in politics and 
power structures can be traced back to 
her mother, a secretary active in the 
school board and party politics in New 
York. Likewise, het intetest in science 
comeS from her father, a mechanical 
engineer for a steel plant. The 22-year
old Smith is now forging her own path, 
which will lead through Europe and 
Asia beginning in just two months. 

Having cro.aed the Caltech flnl.h 
11_. Smith look. forward to the yea. 
ah.ad. H_ •• Iectlon a. a 1 "3-94 
Wat.on Fellow add. to h •• alr.ady 
Imp .... lv. track .. cord In applied 
phy.lo. and .tudent goyemrnent. 
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Keck 
C ontinlled from page 1 

While the Keck was at work photo
graphing far corners of the cosmos, 
work was continuing a few hundred 
feet away on its sibling, Keck II, an 
identical 10-metet telescope also 
funded in large part by the W, M. 
Keck Foundation. Once Keck II is 
completed in 1996, astronomers plan 
to link the two instruments eleccroni
cally through optical interferometry, a 
technique that will enable the tele
scopes to function as a single mirror 
whose diameter is equal to the 85 
meters that separate them. 

The NIRC is one of several newly 
designed and built instruments that are 
slated for upcoming use on the Keck, 
indeed on both Kecks. Bur getting 
there first wasn't easy. Abour a week 
before their camera was scheduled to be 
shipped to Hawaii , Matthews and his 
colleagues discovered that the tank that 
holds the liquid helium for cooling rhe 
instrument's infrared detector had 
sprung a leak into the insulating 
vacuum space. As a quick fix, they 
patched the leak for shipment to Mau
na Kea, but rhey knew that once they 
arrived there themselves, they would 
have to do more than that to keep the 
instrument up and running properly. 

"To keep the vacuum inside the 
instrument intact and the liquid he
lium ftom quickly boiling off, we 
pumped the vacuum in the instrument 
every day for the entire run," said 
Matthews. The strategy worked, but 
Matthews is looking forward to not 
having to employ it again. The 
liquid-helium tank is now back on 
the Caltech campus, undergoing what 
everyone hopes will be a petmanent 
repair. The NIRC team's next observ
ing run is scheduled for July. 

"We wanted to show the scientific 
community that the Keck teally wotks 
as a telescope and especially as a superb 
infrared telescope," said Matthews. 
"We're very pleased with how every
thing turned out." 

In addition to demonstrating the 
Keck's power and potential, the NIRC 
photo of 4C41.1 7, the most distant 
galaxy, has gi ven the astronomical 
community something new to mull 
over. Although the galaxy was first 
spotted with radio telescopes some 
years ago, the infrared image that the 
Keck ptoduced is the most detailed yet 
obtained-cleat enough to show for the 
first time that a number of fuzzy ob
jects surround the galaxy. Astronomers 
are currendy studying these phenom
ena--one speculation is that they may 
be less luminous galaxies that are inter
acting with 4C41.17. More data to 
resolve or further complicate the issue 
should be forthcoming later this sum
mer, when the NIRC team returns to 
the mountaintop. 
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FRIENDS 

F eynman Prize for 
teaching established 

Calrech has established the Richard 
P. Feynman Prize for Excellence in 
Teaching, with the support of a fund 
endowed by lone and Robert Paradise, 
members of the President's Circle of 
the Caltech Associates . The $3,000 
award will be presented annually to a 
faculty member who demonstrates 

Feyn ..... n In the c ...... oom, In 1956. 

unusual ability, creativity, and innova
tion in teaching. The prize will be 
augmented by a corresponding imme
diate raise in the recipient's salary, as 
well as by a plaque commemorating his 
or her teachi ng achievements . 

Feynman, who taught at Calrech 
from 1950 until his death in 1988, was 
renowned as a committed, inspirational 
and original teacher. The award that 
bears his name is intended to honor his 
contributions to teaching, and to un
derline Caltech's own commitment to 
teaching excellence. In creating the 
endowment, the Paradises expressed 
hope that others will be encouraged to 
honor Feynman and advance excellence 
in teaching by adding to the fund. 

Robert and lone Patadise joined the 
Associates in 1989. She is a graduate 
of UCLA and a past president of rhe 
California division of the American 
Association ofUnivetsity Women. He 
holds an AB and JD ftom Stanford and 
has specialized in oil and gas law. He 
practiced law in Los Angeles with Gib
son, Dunn & Crutcher from 1.929 to 
1937, served as assistant general coun
sel of Richfield Oi I Corporation from 
1937 to 1944, and, after many years in 
privare practice, was general counsel of 
the Ralph M. Parsons Company from 
1966 to 1974, when he retired. He has 
been involved in the acquisition and 
development of oil and gas properties 
and was half-ow ner of and cou nsel to 
Anacapa Oil Corporation. 

Baxter Foundation 
grants to support 
research in medical 
robotics, bioimaging 

The Baxter Foundation has awarded 
$279,000 to tWO Caltech scientists: 
Scott Fraser, in support of his research 
into new techniques for biological im
aging; and Joel Burdick in support of 
his explorarion of new directions in 
medical robotics . 

Fraser, the Anna L. Rosen Professor 
of Biology, is the director of Caltech's 
Biological Imaging Center, where sci
entists from biology, chemistry, phys
ics, computer science, and other fields 
collaborate to develop innovative meth
ods of looking inside living organisms. 
He will use the Baxter Foundation's 
award to develop greatly refined mag
netic resonance imaging (MRI) micro
scope techniques, and to develop 
harmless indicaror dyes--dyes that 
highlight certain features of the body 
in MRI pictures-to a point where 
they can be clinically tested. 

Burdick, assistant professor of me
chanical engineering, works on robots 
and on the creation of the computer 
instructions that allow them to operate 
quickly and smoothly. His research 
gtoup has developed a protOtype 30-
joi nted "snake robot" and the computer 
software to make it move side-to-side, 
stretch out and contract ,or even curl 
up on itself. The flexible design has 
many potential applications, including 
explori ng collapsed buildings, i nspect
ing complicated structures, or even 
looking around inside the human body. 

Burdick will use the award ro de
velop the prototype of a minimall y 
invasive medical robot, which he envi 
sions would be small enough to be . 
swallowed, and which could make its 
way through the entire length of a 
person's gastrointestinal (GI) tract. 
Endoscopes now in use can see only 
about 30 percent of the GI tract. Us
ing such a robot, doctors could explore 
the GI tract for damage, make a diag
nosis, and possibly even trear the ail
ment, all without surgery. 

The Baxter Foundation was estab
lished by Delia Baxter in 1959 in hon
or of her late husband, Donald Baxter, 
a pbysician, scjentist, and engineer. 
The foundation provides funds to insti
tutions of higher learning for educa
tional research in the field of medicine, 
including related fields such as bio
medical engineering , molecular biol
ogy, and gene therapy. For many years 
it has provided funds for basic research 
at Cal tech. Calcech's Donald E. Baxter, 
M.D., Hall of the Humanities and 
Social Sciences was a personal gift from 
Delia Baxter in honor of her husband. 

Colvin Centennial Challenge reaches goal 

The Cal tech Centennial Challenge 
has been successfully completed one 
year ahead of schedule, raising more 
than $4.5 million for the Campaign for 
Caltech. Statted in January 1991 by 
Cal tech alumnus Hugh Colvin and his 
wife, Audy Lou Colvin, the matching 
grant challenge raised $1.55 million 
from alumni and $3 million from the 
Colvins. 

Hugh Colvin, former president of 
Unitek Corporation, the world's largest 
manufacturer of orthodontic supplies, 
received his BS in chemical engineering 
from Cal tech in 1936 and an MBA 
from Harvard Business School in 1939. 
In June 1990, Colvin was one offout 

Hugh and Audy Lou Colvin during a 
trip to Santa Fe, New Mexico, one of 
.....ny place. they vl.lted, and an area 
they were partlcu"rly fond of. 

Calrech alumni to receive the Distin
guished Alumni Award, the Institute's 
highest honor. 

He and his wife died in 1991. 
"Throughout his life, Hugh Colvin 

was a dedicated supporter of Caltech," 
said President Thomas Everhart. "It is a 
testament to both him and to the Insti
CUte he loved that the Cal tech alumni 
community responded to his challenge 
with such el1thusiasm." 

The majority of the money raised 
from the challenge will go toward the 
Annual Fund, providing unrestricted 
support for the Institute. The contribu
tion ro the campaign is significant, 
considering that Cal tech would have to 

rai se $90 million in endowment to 

yield $4.5 million in current funds. 
Before they established the match

ing grant challenge, the Colvins had 

contributed almost $1 million to Cal
tech. They were particularly interested 
in students, with most of their gifts 
supporting student-related projects. 

The Sierra Madre residents gave 
nearly $300,000 to the Beckman Insti
tute Challenge, established an endowed 
scholarship fund for undergraduates 
majoring in biology or biochemistry, 
funded a postdoctoral fellow in biology, 
and funded several fellowships for the 
Summer Undergraduate Research Fel
lowship program. To encourage gifts to 
SURF endowment, they also provided 
seed money for five more SURF fellow
ships, each named after a distinguished 
Cal tech ptofessor-Donald Sherman 
Clark, William Noble Lacey, Thomas 
Hunt Morgan, Arthur Amos Noyes, 
and Ernest Haywood Swift. These were 
later completely funded by the Centen
nial Challenge. The couple also pro
vided funds for libraries and medical 
research at other institutions. 

As an alumnus, Hugh Colvin was 
involved in numerous Calrech organiza
tions. He joined the Associates in 1977 
and was its 25th president. He was a 
member of the President's Circle, was 
appointed to the board of directors in 
1985, serving as its president in 1988. 
He joined the SURF board in 1983 and 
was its chairman in 1987 and 1988. 

In accepti ng the Disti nguished 
Alumni Award in 1990, Colvin ex
pressed his gratitude for the education 
he had received at the Institute and the 
lifelong friendships that he had 
formed duri ng his undergraduate years 
and after his graduation. He said that 
he was able to attend Cal tech because 
of a scholarship and was happy that he 
had been able to return somethi ng to 
the Institute to provide scholarships for 
future generations. 

Colvin hoped that the $3 million 
challenge would inspire all Caltech 
alumni, but especially young alumni, 
to give to Calcech. He designed the 
challenge so that he would match new 
gifts from alumni or the increase in 
their gift amounts in successive years at 

a two-to-one ratio. However, for young 
alumni-those who had received a 11S 
degree in the past nine years-the 
match would be at a three-to-one ratio. 
Colvin felt that most young alumni had 
little money to give to the Institute 
because they were starting families and 
careers. He felt that they should be 
rewarded for giving duri ng these more 
difficult years, and hoped that this 
would encourage them to give to the 
Institute and stimulate more gifts in 
the future. 



Gifts by Will 
Trusts and bequests PI'otlide Weklhnd 

supportta. Caltech's Operating and 
Endo.w.cd Fu.nds. Recent gifts received by 
the Institute include: 

A trust,. crea,ted by Mr. a,nd Mrs. 
Finkelstein for the benefit of their 
daughter, Consta,nce Grippo, ha,s 
termina,ted, lea,ving $73,444 to 

establish the Lester M. and Irene C. 
Finkelstein Endowment Fund for 
medical research. Irene Finkelstein 

i is an Associate and longtime friend 
of the Institute. 

Raymond F. Labory '31 made a 
bequest of $363,919 to the Insti-

, tute to support .the Gnome Club 
Scholarship Fund. Labory, who died 
in 1992, had supported the fund fot 
many yeats. 

Caroline M. Kelley McNeice 
made a bequest of $15:; ,204 to the 
Institute's Jon Mathews Class of '57 
Memorial Fund, which is a student
loan fund. Mathews, who taught on 
Cal tech's theoretical physics faculty 
for 23 years after receiving his PhD 
in 1957, was lost at sea with hiS wife 
in i 980 during an attempt to sail 
around the world. 

For information about wording 
for bequests to rhe Institute, call the 
Office of Gift and Estate Planning, 
.(818) 356-2927. 

A Caltach Aaaoclatea odyaaey took 38 
membera of the Caltech Aaaoclatea 
on a three-week trip to Greece and 
Turkey thla paat aprlng, led by 
Profeaaor of Geology Kerry Sieh. 
Top: Aa day br_ka ov .. the Aeg_n 
S_, Sieh and fellow paaaenge .. get 
th.lr flrat look at the cald_ on the 
volcanic Greek laland of Santorfnl. 
Left: Prealdent'a Circle member .Jurg 
Waaaer, PhD '44, and wHa, Pludl., aur· 
vey the rulna of a 2nd .... ntury Roman 
th_ter In the Turklah city of Myra. 

More Annual Fund 
thank-yous 

The names of the following Annual 
Fund volunteets fot 1992-93 and the 
ateas they teptesent wete inadvettently 
omitted from the list published in the 
February 1993 Ca!tech News. These 
individuals played an invaluable role in 
the success of the Annual Fund, which 
is happy to cake trus opportunity to 
thank them for their hard work and 
commitment to the Institute. Each 
volunteer participated in the Regional 
Campaign and achieved 100% partici
pation from his assigned prospects. 

C. Croxall LeGrand, Area 315; 
Dennis C. Evans, Area 495; Keats A. 
Pullen,jr., Area 495;john M. Klineberg, 
Area 500;james L. Liverman, Area 500; 
Maury 1. Marks, Area 505; Edgar W. 
Gregory ll, Area 507; William G. 
Hwang, Area 510; David A. Hammond, 
Area 510; Robert D. Christian, Area 
515; Rodger W. Baier, Area 518; M. 
Grant Gross, jr. , Area 518; David L. 
Randall, Area 518; S. joseph Poon, Area 
520;john C. Waugh, Arc". 560. 

Marking the end of h.r t.nur. aa an Intel graduate fellow, Caltech graduate 
student In electrical .ngln ... lng Haylt Greenapan received a plaque laat eprlng 
from Intel ataft aclenllat Don Sellgaon, aa h .. advlaer, Aaaoclate Profeaaor of 
Electrical Engineering Rod Goodman, looked on. Awarded on the baala of 
academic merit, the f.llowahlpa provide a y_r of aupport to Inatltute atudenta. 
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With a gift from the De Prima family, Caltech haa .atabllah.d the Charlea De 
Prima Memorial Mathematlca Lecture, to comm.morate the late Caltech pro· 
feaaor, a faculty member from 1946 to 1992. Thoae prea.nt at the flrat lecture 
thla paat May Included Ifrom leftl Calt.ch Profeaaora of Mathematlca Emerltua 
.John and Olga Tauaaky Todd laeatedl, De Prfma'a wHe,Margaret, P.t .. Lax of the 
Courant Inatltute, who delivered the flrat De Prima lecture, on the toplo of "Witty 
Mathematic.," and Ann.1I Lax, editor of the New llath'flnaflcal LIbrary. 

Keeping Aaaoelat.a memberahlp all In the family at the .Calteeh aupport group'a 
New Member. Dinner were longtime A •• oc;lat •• and Pre.ldent'. Circle member. 
Georgina and William Gimbel. They aponaored their four chlldren'a Llf. Member. 
ahlpa, aa well aa membarahlpa In the Pr.aldent'a Circle. Flanking their parenta, 
daught .. a Su .. n Glmb.1 II.ftl and .Jan.t Gimbal Rog.ra Irlghtl, and her huaband, 
St.phen Rog.r., are part of the growing elrcl. of 2nd-gen.ratlon Aaaoclat.a. 
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Peter GreenJs summer 
of high adventure 

By Bet.y Woodford 

As far as the eye can see there's only 
snow and ice. mountains and clouds. 
The temperature is below freezing. 
Overhead. the sky. when it is visible 
through the clouds. is a darker blue 
than most people ever see. due [0 the 
very thin atmosphere here. This inhos
pitable locale. on K2. the second high
est mountain in the world. is where 
Cal tech's Peter Green spent eight 
weeks last ~ummer. Green. a senior 
scientist in environmental engineering. 
and his brother. Robert. a JPL scientist. 
through serendipity had the opportu
nity to join a Russian. British. and 
American expedition whose goal was to 
climb K2. 

"It all happened on very shott 
. notice." says Green. who is in charge of 
the instruments in the Environmental 
Analysis Center. "A climbing friend of 

Robert Green d_. the "undry In ba.e 
camp, with K2 In the back ...... d. 

j 
~ .. 
}; 

~ 
if 

mine ran into the Russian expedition 
leader in Kathmandu. He was looking 
for Americans, with cash to spend, [0 

join a Russian expedition with a 
mountain-climbing permit for K2. 
Neither my brother nor I had evet been 
to rhat part of the world before, and I 
thought, 'When will I ever get such an 
opportunity again?' 

"I knew the basics abour the expedi
tion-it was an underfunded effort, 
with the Russians providing most of 
the equipment, and the Americans and 
the British providing the cash to buy 
food and pay the porters and various 
fees . They would use fixed ropes and 
bottled oxygeo--which are necessities 
for a successful climb. I decided to go. 
But because I didn't know how expert 
the expedition's organizers were, I 
decided to keep my expectations low." 

A. Peter Gr_n hlk •• toward camp 2, 
he ·Iook. back at one of the ar_'. 
manyg .. ol ..... 

Caltech's Peter Green (left) and his brother, Robert, get a spectacu"r view of the surroUI 
on K2, the aecond hlghe.t mountain In the world. Aft ... seven w ...... of effort, they are .. 

At 28,267 feet, K2 is 761 feet 
shorter,than Me. Everest. but it's con
sidered the harder mountain to climb. 
"The easiest route up K2 is along the 
Abruzzi Ridge," says Green. "It is a 
much more difficult climb than the 
usual toute up Everest ." The success 
rate of past expeditions dearly shows 
the difficulry of the endeavor. Ten 
expeditions have attempted this route 
up K2 in the last six years. None has 
put a climber on the summit. 

K2 is part of the 300-mile-Iong 
Karakoram Range, which lies on the 
border of China and Pakistan . Located 
a thousand miles northwest of Everest, 
the Karakorum Range contains more of 
the world's tallest peaks than any other 
mountain range. K2 lies in an area so 
remote that it takes six days to walk 
from its base to the nearest village. 

Peter Green complete. the 
mountain'. mo.t difficult chimney 
.ectlon, located at 22,000 f_t. 

The mountain is so isolated rhat the 
localpeople have no name for it, and 
the peak was given its unremarkable 
name in 1856 during a British topo
graphical survey. 

In order to travel to K2 . the Green 
brothers each spent $5 ,000; some of 
which they raised. with the help of 
their mother, by selling special K2 
t-shirts. They arrived in Islamabad, 
Pakistan, o.n June 8 of last year [0 await 
their climbing companions, who were 
traveli ng overland from Russia. 

Their trip did not get off to a 
comforting ·start. The airline lost all 
but one piece of their luggage. The 
Russians were a week overdue. "It took 
another week to finally overcome the 
necessary bureaucratic obstacles, and to 
locate the luggage," says Green. "Then 
everyone boarded the bus to travel [0 

Robert Green "e.cendlng from camp 
4. The .unvnlt of K2 I. on the far 
right. The five mountain. on the 
horizon are .nong the world'. 20 
hlghe.t. 



nountelna from the 26,500-foot level 
'67 feet from the aummit. 

the end of the road." 
The journey was 36 hot, bumpy 

hours through "immense gorges, high 
desert valleys, across the Indus River, 
and up to monsoon-drenched foothills ." 
At the end of the road, the climbers 
assembled their tons of gear-climbing 
equipment, food, and other necessities 
for the two-mooch endeavor-and 
hired the 180 porters needed to trans
port the equipment to base camp, 
located at an elevation of 16,500 feet 
on the flank of K2. Mter the eight-day 
trek, the porters, who were paid $10 
per day to carry 55-pound packs, were 
ler go. The climbers were going to 
tackle the mountain alone. 

Green is no srra(1get CO high alti
tudes. Growing up in the San Fran
cisco Bay area, he has been hiking since 
he was two years old, and has climbed 
extensively in the Sierra Nevada. 
While earning his PhD at MIT in 
physical chemistry and doing a postdoc 
at Caltech, he climbed peaks of 22,000 
feet in Peru and Argentina. To train 
for this trip, he returned to the Sierra 
N evada and climbed several of the 
highest peaks -which at 14,000 feet 
are half the height of K2. 

During the trek to base camp, Green 
became acquainted with his fellow 
climbers. There were five Russians
fout men and a woman. Two were 
professional climbing-expedition orga
nizers. The others were a cameraman, 
a computer scientist, and a doctor. 
Among the 13 American and British 
climbers, three were professional 
mountain guides and three were semi
pros. Other climbers included a law
yer, an insurance saJesman, a carpenter, 
and a couple of scientist/engineers. 

Personality conflicts among climb
ers fill up as much space in moun
taineering books as tales of the climbs 
themselves, but Green entered the 
situation with realistic expectations: 

"I knew it would take an infinite 
amount of patience to get along with 
my fellow climbers. As it turned out, 
that was just the right amount. 

"The 44-year-old Russian leader of 
the expedition, Vladimir, was feariess," 
says Green. "He would take any risk at 
any time. He once weOC up the moun
rain during a blizzard and wandered 
around lost for most of a day before 
finding his way back." 

Such risk was not part of Green's 
plans. "I went on the trip to see the 
scenery and try to do the best I could," 
he says. "My philosophy was to give all 
I had for as long as it was safe. 1 con
sidered teaching the summit to be 
beyond my wildest dreams. Serring a 
new personal altitude record of 23,000 
feet was my goal." 

From base camp, the climbers 
started the long process of shuttling 
supplies-tents, food, and fuel- up the 
mountain. The route started with an 
easy walk to the end of the Godwin 
Austen glacier that flows down from 
K2 . The group then climbed an icefall 
at the glacier's base. Next Came the 
climb on the Abruzzi Ridge itself, and 
fastening ropes to the rocks along their 
intended route. "Without the fixed 
ropes," says Green, "our many trips up 
and down .would have been far more 
time-consuming and dangerous." 

Climbing the Abruzzi Ridge, the 
team members walked over snow, ice, 
and crumbly rocks inclined at a 45 to 
50 degree angle. They traversed several 
srretches of sheer cliffs, usually wirh 
mountaineering equipment, but on one 
cliff they used metal ladders left over 
from a previous expedition. Working 
their way up the mountain, the climb
ers were mummy-like in cold-weather 
clothing, wearing heavy boots with 
crampons, and carrying up to 40-pound 
packs. 

Avalanches roared by occasi onaH y, 
so Green and his fellow climbers 
planned their route carefully to avoid 
avalanche chutes. At times, the moun
tai neers followed the crest of the ridge 
on a path that was only three or fout 
feet wide with sheer drop-offs on either 
side. "We accidently dropped a sleep
ing bag from camp 2," Green says. "It 
fell 4,000 feet before stop pi ng." 

Green and his brother made a coral 
of seven ttips up K2, helping to set up 
camps at 20,000, 22,000, and 24,500 
feee. The team was establishing the 
progressively higher camps in order co 
be as near to the summit as possible to 
wait for a break in the weather. Scorms 
arrive quickly, with strong winds 
bringing clouds from the south. The 
storms often last several days, and then 
there are only one or two dear days 
until the next SCO tm atrives. "You have 
to be as high up on the mountai n as 
you can get (or physically colerate) 
when the weather clears," says Green, 
"in order co try for rhe summit." 

But sraying high on the mountain 
often meant waiting out storms. "Rob
ett and I were tcapped for four days in 
camp 2 during a snow scorm," says 
Green. "We were lucky that it didn't 
deposit coo much snow, and that the 

wind didn't blow too hard. We were 
able to continue climbing up after the 
storm." 

The weather was not the onl y 
obscacle that the climbers faced. The 
other was their own bodies. At 
elevations of more than 20,000 feet, 
even experienced climbers often lose 
their appetite, get dehydrated, and 
have headaches and trouble sleeping. 
Blood clots, lung troubles, and frost 
bite have also debilitated high-altitude 
climbers. "Your body wears down day 
by day," says Green, "because of the 
lack of oxygen and the effects of dehy
dration." In order to keep his appetite 
in cop form, Green took along 40 
pounds of his favorite foods-cookies 
and Pop-Tarts. His wise planning 
provided a welcome break from the 
cather bland provisions the Russians 
had broughr along, he says. But in 
spite of his cookie feasring, Green still 

,;..-", ~ , 
:-~ . " :\It. ~',{." 
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Luck and good weather were not on 
their side. Although the morning of 
August 3 dawned clear, the wind was 
blowing strongly from the south, and 
storm clouds were approaching. "Rob
ert and I decided to bail out for home," 
Green says. "The others decided to go 
on to the top." 

By afternoon the sky was overcast. 
By evening the storm had become 
"a raging blizzard," Green says. 

"Two of rhe three climbers made the 
summit, but they had a hell of 
a time gerring back co camp 4," he 
says. "It cook them all day and all 
night. They suffered ftostbite and 
snow blindness, and had to be rescued 
by the third climber who had turned 
back from the summit. 

"I have no regrets about turning 
back," says Green. "Robert and I left 
all our equipment in camp 4 for the 
other climbers to use, and went down 

A piece of Celtech went to K2--8 baa from the bookatore. "It mad. e areet 
lunch aeell," aeya Green. 

lost five pounds on the trip. 
Going up at 24,000 feet is not a 

speedy process by normal standards. 
Green would take four breaths and then 
step forward, four breaths, and another 
step. That is a very fast pace by moun
tain-climbing standards, and he was 
complimented on his speed by his 
fellow climbers. Green was not using 
botrled oxygen because he considered it 
too heavy to carry. 

On August 2, after almost five 
weeks of shuttling supplies up the 
mountain, Green, his brother, and 
three other climbers reached camp 4, 
located at 26,500 feet, and were ready 
for their summit attempt. Under ideal 
conditions, they could climb the 1,767 
feet to the summit in 12 to 18 hours. 
If darkness fell before the climbers were 
able to return to camp 4, they would 
have to find shelter in the snow and 
spend the night-without tents or 
sleeping bags, which are considered 
too heavy to carry during the summit 
attempt. 

"Robert and I fel t great and were 
ready to go to the summit," Green says. 
"Bur we had an agreement to head 
down at the first sign of bad weather." 

through camps 3 and 2 picking up 
trash 'to take back to the base camp. By 
descending 10,000 feet in 10 hours, we 
escaped the storm, and were able to call 
our mom to tell her we were safe and 
coming home." 

Green did accomplish his goal for 
the trip, and more. He bested his 
previous high-altitude tecord by 3,500 
feet. 

In all, six of Green 's fellow climbers 
stood on the summit of K 2-the first 
climbers in six years to do so. "They 
made it through sheer persistence and 
by raking risks," says Green. W ould 
he go back co try again? "I might go 
back for the scenery, but would prob
ably try a less dangerous mountain." 

Approximately one year after his K2 
experience, Green has another moun
taineering expedition planned-to the 
fourth tallest peak in the U .S., Mount 
Blackburn in the Wrangell Range of 
Alaska. The high adventure continues. 
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ALUMNI 

Chapter Activities 
Tri-State hears from alumni duo 

Noted Stanford biologist Sharon Long 
'73 and her husband, fellow Cal tech 
alum and well-known food writer Hal 
McGee '73, spoke this past April in 
New York City at a meeting of the Tri
State Chapter. Although Long was one 
of the first women ro receive a Calrech 
BS degree, her talk, "Life in the 
Underground," dealt not with her 
undergraduate experiences but with her 
research into novel ways ro improve 
agricultural crop yields-work for 
which she received a "genius" fellow
ship from the MacArthur Foundation 
last year. McGee, the author of the 
New York TimeJ bestseller On Food and 
Cooking, and a frequent contributor to 
such publications as Nature and Bon 
Appetit, spoke on the chemistry of 
cuisine in a talk entided "Playing with 

. Food (Science in the Kitchen)." 

Neural nets and starry nights on the 
roster in San Francisco 

San Francisco alumni who enjoy learn
ing about progress on many scienrific 
fronts had several opportuniries to do 
so in recent monchs. On May 25, 
Frederico Fagin, the president and CEO 
of Synaptics, Inc., spoke to the San 
Francisco Chapter on "Neural Nets: A 
New Paradigm of Information Proces
sing." Fagin concluded his "very stim
ulating presentation" with tbe provoc
ative speculation that neural nets
computers whose style of information 
processing is modeled on biologcal 
systems-may one day tedefine the 
nature of human uniqueness, and bis 

. talk prompted a round of questions 
tbat lasted far inco the evening. On 
two subsequenc evenings, May 29 and 
June 5, the chapter reprised its highly 
popular "Evening at Lick Observarory." 
The private tour of the UC facility neat 
San Jose included a viewing of its 

. premier insttument-the 120-inch 
reflector telescope--and an update on 
research in astronomy and astrophysics. 

An unusu.lly r.lny wlnt .. cr_ted .n e.ecl.lly spect.cul.r spring .t the 
Antelope V.lley C.llfomla Poppy Reserve, .s • large contingent of .Iumnl .nd 
friends discovered when they took part In .n .II-day field trip centering on 
Antelope V.lley's g_logy .nd colorful wildflowers. From left, K.ck Foundation 
Prof.ssor 'or R.sourc. O.ology L .. SIIv.r, Doug .Josephson '65, Lind • .Jos.phson, 
.nd D.ve Rltchl. '80 'Ind them .. lv.s surround.d by the st.t. 'lower. 

Aft.r apeaklng to 
the W.shlngton; 
D.C., Cl¥opt .. on 
how cella In the 
Irnrnune syatem 
~talk" to on • 
• nother, Asso· 
clate Pro'essor 0' 
Biology Ellen 
Roth.nberg did 
some converalng 0' her own. H.re 
ahe'a talking to 
Cliff Cummings 
'44 and hla 
grandson Scott 
Drlgga, who will 
be starting 
C.ltech this fall. 

From left, Rusty 
Schwelck.rt '83, 
.Judy Smythe, 
Rod Smythe '51, 
PhD '!l7, M.ry 
Lind, and D.vld 
Lind, PhD '48, 
w .... mongth. 
25 .Iumnl .nd 
friends who 
heard Koepfll 
Pro'essor of the 
Humanities Dan 
KeYles sp_k on 
~Th. Social 
Challenges of the 
HUlII8n Genome 
Project" .t • 
m •• tlng of the 
Colorado Chapter 
In April. 

Caltech''s pho.ne prefix to change 
As of July 1, the prefix rorall 

Caltech campus phone numbers will 
change from .356 or .397 to 395. 
Callers who use the old prefixes on 
or after thardate will teach rhe ,am
pus operator, who will inform (or 

remind) them of the change and 
connect them co the person or office 
they'te tryi ng to reach. For a helpful 
mnemonic 1n making the switch to 
395, th ink DYL. Or ifDYL's too 
mundane, try EXL. 

Le Val Lund looks 
back on his 
presidential year 

To round out my year as Association 
president, I would like to bring you up 
to date on the activities of your Alumni 
Association in developing programs 
and services for Caltech's almost 
18,000 alumni. Here are some of the 
highlights of the past year. 

The Committee on Long-range 
Planning bas completed its repott, 
which it submitted to the Association 

Le Val Lund 

Board of Directors onJune 3. Since 
late 1991, the committee of eight 
members-representing each decade 
from the '20s through the '80s- has 
held nine meetings, during which they 
have reviewed the Association's opera
tions, goals, and directions. Among 
the committee's specific recommenda
tions are tbat the Board review tbe 
Association's financial policies, examin
ing carefully the role of membership 
dues income, and revisit the Trilateral 
Agreement, which sets out the relation
ship between and tbe responsibilities of 
the Association, the Annual Fund, and 
the Institute. (Association bylaws call 
for a review of this document once 
every decade.) The 1993-94 Board will 
consider the Long-range Planning 
Committee's report and its recommen
dations in the upcoming year. 

In 1990, the Association Board 
made an initial effort to bave alumni 
representation on Caltech's Board of 
Trustees (BOT). The first meeting of 
the newly formed BOT Committee on 
Institute Relations was held in January 
of tbis year. Making up tbe committee 
are seven trustees, including the BOT 
chair; Cal tech's president; the presi
dents of the Alumni Association and 
the Cal tech Associates; tbe chair of the 
Annual Fund; and a Caltech faculty 
representative. The vice president for 
Institute Relations and the ptovost 
serve as advisory members. The com
mittee will meet four times a year to 



develop and foster communication 
between the trustees and volunteer 
groups that carry out programs for the 
benefit of Caltech. 

Electronic communications on the 
Calrech alumni network got into full 
swing this year, with close to 1,300 
alumni requesting accounts. N etwork 
bulletin boards have been initiated, 
including news, jobs, and rhe Alumni 
Association calendar. 

In a new service srarted rhis year, all 
alumni seeking employment or wishing 
to change positions now have the op
portunity to participare in Caltech 
Pronet, which ptovides cross-matching 
of alumni with narional firms and com
panies seeking expetiencea science and 
engineering professionals. 

The Association can take great pride 
in the highly successful 56th Annual 
Alumni Semi nat Day it held on May 
15. More than 1,400 alumni regis
tered for the event, which featured a 
keynote add tess by 1992 Nobel Laure
ate Rudy Marcus, and the presentation 
of seven Disringuished Alumni 
Awards. Reunions for the classes of 
1943,1948, 1953, 1958, 1963, 1968, 
and 1983 were held that same weekend 
and brought the total numbet of 
alumni and friends returning to cam
pus to 1,7 15. 

During the year, the Alumni Asso
ciation conducted three travel/study 
programs-- in Iceland; Ashland, 
Oregon; and Hawaii . The Association 
also sponsored local field trips to Mt. 
Wi lson Observatory, the Merle 
N orman San Sylmar Classic Beaury 
Collection, the San Gabtiel Mountains, 
the Santa Ana River Mainstem Project, 
the Big Bear Solar Observatory, and 
Antelope Valley. 

Earliet this year the Association 
welcomed a new East Bay chapter into 
its national network , bringing the total 
number of Cal tech alum ni chapters to 
fourteen. In addi tion to sponsoring a 
wide variety of chapter events, many of 
which featured presentations by 
Cal tech faculty, the Association spon
sored the annual Holiday Open House 

for students, facu lty, and staff last win
ter, the Graduate Underground Social 
Hour (GUSH) on April 30, and the 
Senior Barbecue on May 23. 

As my year as Association president 
comes to a close, I'd like to rake this 
opportuni ty to thank the staff of the 
Alumni Association and the many 
Association members with whom it has 
been my pleasure and privilege to work 
during the past year. I'd also like to 
welcome my successor, Bill Whitney 
'51, whose job it will be to keep this 
column filled for the next twelve 
months. And finally, I should remind 
you that even though the torch has 
passed, your comments about the Asso
ciation are always welcome. Please 
send your ideas and thoughts to Mail 
Code 1-97, Pasadena, CA 91125, 818/ 
356-6592, or transmit them by elec
tronic mail to the Association President 
c/o judyamis@ pcmail.caltech.edu 

Up In the ally, It' •• bird, It' •• p"nel 
Or, I. It Eaton C.nyon .nd .... t. 
An.'. Seven O.k. Dam? Well, 
wh.tever It I., there .ure .re lot. of 
In.tltute .lumnl looking .t It. 
Top Right. More than 40 .Iumnl, 
Including (from leftl Dick Knud.en, MS 
'45, Mary Anne Forre.t, Bob Morrl.on, 
MS '53, .nd .Judy Daw.on Joined geo· 
logl.t Bruee C.rter, '88, PhD '80, for 
the A •• oe .. tlon'. _cond field trip on 
the geology of the .... G.brlel •. 
Right. "v_ Oak. Dam Project Man· 
.ger Art .Jung Indl_te. point. of 
Int_.t to C.ltech .Iumnl (from leftl 
Bob W.yman '40 .nd Vic Vey_y '36, 
on the A •• oc .. tlon'. April trip to the 
.... ta A .... River Maln.tem project. 

Food and fr.ternizatlon proved to be big draw. , ••• Ium •• nd .Iums-te-be met 
and mingled .t an Alumni A .. oc .. tlon S_lor Barbecue honoring the c .... of '93. 
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From left, gred .tud_t In cheml_1 _gln_lng Rob .John. on, Bob Bunker '69, 
new A .. oc .. tlon pre.ld_t Bill Whitney '51,.nd gNd .tudant In cheml_1 _gl. 
neerlng Phil Lov.lnntl were emong the 140 .tudent •• nd .lumnl who got togeth.r 
... t ~Ing .t an A •• oc .. tlon-.pon.ored Graduate Underground Soc .. 1 Hour. 
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ALUMNI ACTIVITIES 
June W, Santa Crllz Area Monthly 
Luncheon, Peac:hwQQq's at Pasatiempo 
Inn, noon. For re$ervations, call Bob 
ShackletC;l.t 408/722-6021. The 
July lunch will be on July 8, and the 
August lunch on August 12. 

June 17, San .Francisco Peninmla 
Monthly Luncheon, Ming's RestallU.nt 
in Palo Alto, noon. For reservations, 
call Hugh Dubb at 415/362-3800 
or 408/773-9100. The July lunch 
wilJ be on July 15, and the August 
lunch on August 19. 

June 8, Ol'ange Counly Chapter 
Dinner/Meeting, with Cal tech Presi
dent Thomas Everhart. 

June 24, Caltech Big Bear Solar 
ObseNlafory Tour. 

July 12c-21, IcelandTrallellStlidy 
Program, with Robert Sharp '34, 
Robert P. Sharp Professor ofGeol
og}" Eme.rltus,.and Susan Kieffer, 
'PhD '71 , Regents ~rofessot of Geol
ogy, Arizona State University. 

August 7, MOllnt WilJon ObseNlalory 
TOllr. 

August 17-23, Ashlan4 Shakespeare 
Festival, withJenijoy La Belle, . 
professor of literature. 

October 23-24, Mitchell CaveI'm! 
K.ho Dllnes Campollt, with Robert 
Sharp '34, Sharp Professor of Geol
ogy,. Emeritus. 

January 1,. 1994, TOllrnamenf .of Rom 
Parade ElIent. 

February 13-27, 1994,Guatemala 
TI'avel/Stlidy Program, led by 
William Schaefer, senior ·researc.h 
associate in chemistry. 

FO.t more information, pleas.e con
tact Arlana Bostrom for chapter 
events (8181356-8363), Patsy 
Gougeon for Seminar Day/reunions 
(818!356"8366},.and Helen Shafran 
fot rraveltstudy and local pros rams 
(818/356-8364). 

Are they looking for you? 
Don't miss 
the opportunity 

of a lifetime 

because a company 

doesn't know 
you are there. 

From ve nture cap ital firms seeking senior management for 
sta rt-ups to Fortune 500 companies search ing for experienceci 
professionals, companies of all types and sizes are always 
look ing for top tal ent. 

Content as you may be with your current position, there 
are opportunities out there that might entice you to make 
a change. And, if you're actively looking for a new position, 
ProNet can help you, too. 

Registering with ProNet assures that a profile of your 
experience and abi liti es is ava ilable to employers seeking to 
fill challenging positions you wouldn't hear about otherwise. 

HOW DOES CALTECH PRONET WORK? 

A company calls ProNet and requests a search for the in di 
vidua l they need. Th is request is cross-matched aga inst the 
proilies of participating alumni. If yo u're the one they 're 
look ing for, you' ll be notif1ed. Camp/ele col!/idenlialily is 
maintained throughout this process and you can rest ri ct the 
release of your profile. 

HOW DO YOU JOIN? 

If you would li ke an information package, please write to 
Cal tech ProNet Registration Departmen t, Caltcch Alumni 
Association, Mail Code 1-97, Pasadena, CA 91125; or call 
(818) 356-0654. 

CALTECH 

PRONET 

Venture Capital 

l'ligh-tech 

Fortune 5tH) 

SIJIr1-l1ilS 

Rio-tech 

Management 

Engineering 

Phannaceuticals 

Chemicals 

Manufacturing 

A career service for people not looking/or ajob . .. and those who are. 

Association to explore Guatemala 

If the study of ancient temples, Ca
ribbean jungles, remote Indian villages, 
and modern Central American commu
nities appeals to you, mark your calen
dar for Febtuary 13-27, 1994. During 
those two weeks, William Schaefer, 
senior research associate in chemistry at 
Calrech, will accompany 25 adventure
some Cal tech travelers through 
Guatemala's "Heardand of the Maya." 

The custom-designed itinerary in
cludes visits to Guatemala's most spec
tacular archaeological sites, particularly 
the ceremonial centers ofTikal, and the 
Mayan world's largest zoomorphic 
monuments in Quirigua. Schaefer, 
who has done extensive studies of the 
pre-Columbian civilizations of the 
Mayas, Incas, Aztecs, and their precur
sors, reports that "our ideas of Mayan 
culture are undergoing major shifts as 
we decipher newly uncovered Maya 
glyphs; it is an exciting time to study 
the Maya." 

Other highlights include the color
ful Indian market of ChichicastenangQ; 

the sumptuous colonial churches and 
residences of Antigua, Guatemala's 
colonial capital; and two nights on the 
peaceful shores of Atidan, one of the 
most picturesque mountain lakes in the 
world. The rain forest is also a wonder
ful natural-history study, offering the 
opportunity to observe colorful and 
exotic flowers, trees, birds, and mam
mals such as parrots, tanagers, toucans, 
and howler monkeys. 

February is an excellent month to 
visit Guatemala, the "land of eternal 
spring." The cost for the program is 
$3,300 per person, double occupancy, 
and $3,750 per person, single occu
pancy, including ai rfare from Los An
geles. If you are interested in partici
pating, please fill our the form below 
and return it to the Alumni Associa
tion, in order to receive more complete 
details of the program. If you have any 
questions, please call Helen Shafran, 
assistant director for programs, at (818) 
356-8364. 

CALTECH ALUMNI ASSOCIATION 
Guatemala Travel/Study Program, February 13-27, 1994 

Name: 

INTEREST FORM 

I1We wish to participate in the Alumni Association's 
travells,rudy program in Guaremala. 

Phone: (home) _ _______ (business) __________ --'-__ _ 

Please mail this form to: 
Caltech Alumni Association, Mail Code 1-97, Pasadena, California 91125 

KEEP US INFORMED! 

Keep us informed so we can keep your fellow alums informed . Send us news about 
you and your family , about a new job, promotion, awards-anything you'd like ro see 
printed in the Personals section of Caltefh News. Return this coupon and any addi
tional materials to: Caltech News, Cal tech Mail Stop 1-71, Pasadena, CA 91125. 

Name _______________________________ __ 

Dcgree(s) and Year(s) Granted ___________________ _ 

Address __________________________ _ 

Is rhis a new address' __ Day phone ______ _ Occupation _____ _ 

News ______________________________ _ 



PERSONALS 

1929 
T. H . (TOM) EVANS, MS '30, of Lake San 

Marcos. California, writes rhat he and his wife 

have enjoyed retirement foc many years with 
golf, extensive [ravel, and visits to their 

children's families. He was a member of the 

American Society for Engineering Education 

(ASEE) for almost 60 years, and for services 
rendered during his tenure he received a "Cen

tennial Cenificate" of appreciation from the 

society as pact of ics centenniaJ celebration. 

During his active professional years he was dean 
at three state universities and one foreign school. 

From 1952 to 1955 he served on an ASEE 

national commitcee to evaluate engineering 

education. The recommendadons of thar com
mittee for many years served as a guide for 
accrediting university engineering programs. 
Evans was a member of many accrediting teams 

during the '50s and '60s. In 1959, on a special 

two-yene leave from Colorado State University, 
he led a group of engineering professors in the 

estnbHshment of a regional engineering college 

in Southeast Asia and served as its first dean~ the 
school has since evolved into the Asian Institute 

of Technology, a major university in Bangkok, 

Thailand. He has published technical papers on 

photoelasticity, engineering mechanics, and 

rainmaking, which a team led by him evaluated 
in Colorado. He has been listed in Who's Who in 

A_ica since 1955 . 

1937 
SHAO W . YUAN, MS, PhD '42, of San Fran
cisco, California, received an honorary university 

professorship from Zhejiang University during 

his recent visit to China. The awaed was given 
in recognition of his significant contributions 

to diverse fields in engineering and the applied 

sciences. Among previous recipients of this 

award are two Nobel laureates, Tsung 0.0 Ue 
and Chen Ning Yang. Yuan occupied the chair 

of Canadian Professor of Fluid Mechanics at 
Universit~ Laval in 1957-58 and was named 

professor emeritus of engineering and applied 

sciences by George Washington University 

in 1984, 

1938 
STAN WOLFBERG, of Capitola, California, 

writes that he and his wife "are enjoying the 

environs of Capitola by the Sea," where they 

participate in play readings-just in case, he 

says, Shirley Marneus "calls on us in desperation 

the next time she needs extra bodies." He also 
praccices what he caJJs his stand-up routines "as 

Flotilla Commander of the local Coast Guard 

Auxiliary, President of the Lifelong Learners at 

UCSC and the Retired Professional and 
Businessmen's Club of Santa Cruz, and the 

monthly meetings of our local Cal tech 

Alumni--a small, but active and imeresting 
group that condnues fO meet for lunch and 

exchange words of wisdom, etc." 

1948 
BENOIT B. MANDELBROT, MS, Eng '49, 
IBM Fellow at Yorktown Heights and Abraham 
Robinson Professor of Mathematics Sciences. 

Yale University, has received the 1993 Wolf 

Prize for Physics. "He is cited for 'having 
changed our view of nature,' He is best known 

as the author of the book The Fractal Gtometry of 

Natll" (1982). As hinted in the citation, his 
work has reached beyond physics to mathemat
ics and engineering, but the citation could not 

hint at the extraordinary appeal that fraCtals, 

such as the Mandelbrot Set. have for young 

people, and of the role they are beginning to 
assume in education." The Wolf Prize was 
awarded on May 16 by the President oflsrael in 

the Chagall Hall of the Knesset Building of 
Israel 's parliament, injerusaJem. 

1951 
HARDEN M. MCCONNELL, PhD, turned 65 
last year and has had a series of events held in 

his honor, including a symposium last yeal' at 

Stanford, where he is Robert Eckles Swain 

Professor of Chemistry. Among ~he honors are 

the informally published "McConnell Book," 
which contains personal information as well as 

anecdotes from former students and postdoctoral 
fellows; the March 1993 issue of Biophysical 
jONmal, with papers dedicated to McConnell 

and a brief description of his work~ and a 

festschrift in the March 25, 1993, issue of the 
jONmal of Physical Chemistry, which includes a 

more complete description of McConnell's work 
and his full publications list. The latter repre

sents the first time a festschrift issue of Physical 
Chemistry has featured a cover photograph of the 

person being honored. Mter earning his PhD 
from Caltech, McConnell served for two years as 

a National Research Fellow in physics at the 
University of Chicago and then held a position 

as research chemist at Shell Development Co. 

In 1956 he was recruited by Norman Davidson, 

Jack Roben-s, and Linus Pauling and returned to 

Caltech as an assistant professor of chemistry. 

He became professor of chemistry and physics in 
1963 and moved to Stanford as a professor in 

1964. He was named Swai n Professor in 1979, 
and from September 1989 to September 1992 
he served as head of Stanford's department of 

chemistry. He is the recipient of numerous 

hon~rs and awards,. including electi~n as a 
feHow of the American Association for the 
Advancement of Science (1982), the Wolf Prize 

(1984), the Pauling Medal (Puget Sound and 

Oregon ACS Sections, 1987), the Whelnnd 
Medal (University of Chicago, 1988), and the 

National Medal of Science (1989). In 1982 he 

received Caltech's Distinguished Alumni 
Award, and he was a Sherman Fairchild Distin

guished Scholar in 1988. He has been on the 

editorial board of several journals and has acted 

as a consultant for corporations. He is the 

founder of Molecular Devices Corporation, in 

Palo Alto, California, and is also the founder of 
the nonprofit Foundation for Basic Research in 

Chemistry, He and his wife, Sophia, have raised 

three children- Hunter, Trevor, and Jane. 

1958 
PETER SMITH, MS '59, of Scottsdale, Ariwna, 

writes. "Mter 29 years with Honeywell I accu
mulated enough 'points' to make retirement 

possibl .......... o I did. I find I'm busier now than 

when I was 'working.' Honeywell transferred 

me from Minnesota to Florida back to Minne
sota and finally to Arizona. Fortunately we 
ended up in the Valley of the Sun and love it . 

MalXia (aka Marcia Jones, Scripps '60) and all 

are fi ne. The tWO oldest boys are late bloomers 

academically and are Jiving at home attending 

Arizona State---odd to be retired and still have 
kids at home--but ghd they value education as 
much as I did the Caltech experience." 

1962 
BRUCE A. LOVELL, MS, of Niwot, Colorado, 

has retired from IBM after 30 years of service. 

He now has his own computer consulting and 

custom programming business in Boulder. 

1965 
JOHN C. SIMPSON, JR., of Marshall, Vir

ginia, has been elected vice president of Mobil 
Oil Corporation, with responsibility for the 

company's worldwide supply and trading divi
sion. He began serving March 1. 

1967 
JAMES F. BEALL, of Houston, Texas, in Janu
ary was appointed a vice president of the ARCO 

Oil & Gas Company, a subsidiary of Atlantic 
Richfield. His areas of responsibility include 

external affairs and safety, health, and environ

mental conservation. 

ARTHUR T. HUBBARD, PhD, Rieveschl 
Eminent Scholar of Surface Chemistry and 
director of the Surface Center at the University 

of Cincinnati, has received the David C. 

Grahame Award of the Physical Electrochemis

try Division of the Electrochemical Society. for 

excellence in physical electrochemistry research. 

Mter graduating from Caltech, he served on the 
faculty of the University of Hawaii for nine 

years, and on the faculty of the University of 

California at Santa Barbara from 1976 to 1986. 
In 1986, he was appointed by Ohio Governor 
Richard F. Celeste as the first Ohio Eminent 

Scholar at the University of Cincinnati, His 

research focus is the surface chemistry of solid 
electrodes, particularly electrochemical methods 

ofinvestigation combined with surface diffrac

tion and spectroscopy. He has authored more 

than 180 papers and won numerous awards. A 

member of the Electrochemical Society since 

1968, he is currently vice chairman of its Cin
cinnati Local Section. He is also associated with 

the American Chemical Society, the American 

Association for the Advancement of Science, and 

the Society for Elecrroanalytical Chemistty. 

1970 
RAHULBASU, of Bangalote, India, returned to 

his position as a scientist at DRDO in 1991, 
after five and a half years at North Carolina 

State University at Raleigh . While in the 

United States he visit~ the Blue Mountains, 
New York, Washington, los Angeles, Florida, 
and Mississippi. ' He asks old classmates to get 
in touch with him when visiting India. 

1971 
JAMES KOSMICKI, MS, Eng '73, of Pasadena, 
California, successfully completed the defense 

of his doctoral dissertation on December 9, 

1992, in the school of education at the Univer

sity of Southern California. His PhD in inscruc
tioll.11 tech nology was awarded at graduation 

ceremonies on May 7. His research:.was con
ducted at Pasadena City College, where he has 
been teaching in the mathematics department 

for the past 12 years. He will be promoted to 

full professor this fall. He has been active in 
Cal tech's Annual Fund for several years and has 

been recognized as the area chair inside Califor

nia to achieve the highest percent of donors for 
thtee of the past four years, "Keep up the good 

work, Arroyo Seeo Area volunteers and donors," 

he writes. He and his wife, Joan, have been 
living in Pasadena since 1974. 

FRAN<;OJS WILDENBERG, MS, of 
Contrexeville, France, is pleased to announce the 

birth of his second daughter, Julia. The first, 

Laura, is now two years old. "That is happi

ness! " he writes. As a subcontractor in the 

machine tooling of spare parts and dies, he has 

JUSt earned his IS09002 certification and is in 
{he market for new customers. 

1972 
ROBERT C. DULLIEN, of Bouldet, Colorado, 

writes that, as a technology management con

sultant, he is "building a growi~g practice in 
the exciting area of technology tmnsfec, market 

assessment foc new ideas and decision making 

under uncertainty." 
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1974 
JESSICA TUCHMAN MATHEWS, PhD, has 
been named to the U.S. House of Representa
tives' new Advisory Group on Renewing U.S, 

Science Policy, which will assist the House 
Committee on Science, Space, and Technology'S 

Subcommittee on Science as it attempts to 

ensure that federally financed tesearch and 

development address the challenges facing the 
nation, Mathews is vice president of the World 

Resources Institute, a columnist for the Wash
ington Posl, and a former Congressional Science 
Fellow. She has served on numerous scientific 

panels and advisory committees. 

1976 
DAYNA]. SALTER writes, "I am now in the 
Houston area, with Mobil Oil, as a senior staff 

geophysicist in the Producing Department. My 

husband, Tony Smith, and I live in The Wood

lands. Our hobbies include our KoilGoldfish 
water garden, golf, and our cats, and Tony 

makes an excellent home-brewed lager. Those 
alumni who were in Blacker house during 

1974-75 will remember the two House cats, 
Clime Mae and Arthur. They passed away 

peacefully this past fall, Arthur in September 
and Clime in November. They were almost 19 
years old and lived happy, pampered lives, They 
are survived by their feline siblings Midnight, 

Twilight, and Molly." 

1977 
MADELINE A. SHEA and MARC S. WOLD, 
BS '79, write that [hey ace pleased to announce 

the birth of a son, Michael Alexander Wold, on 

June 24, 1992. He was 22.5 inches and 11 

pounds 5 ounces at bitch, and 30 inches and 24 
pounds at six months. The couple are on the 

faculty of the Department of Biochemistty at 

~he University of Iowa College of Medicine. 
Madeline's lab studies cooperative mechanisms 

of protein interactions, focusing on calmodulin~ 

Marc's studies human proteins involved in 

cellular DNA replication. 

1984 
MARCUS CHOWN, MS, writes from London, 

where he is a journalist, that his first popular
science book, Afterglow of Creation, will be pub-

' Iished by Arrow (Random House) in July. The 
book is about the cosmic background radiation 
and the COBE 'cosmic ripples" discovety. 

LARRY MEIXNER writes, "I finished my PhD 
in physical chemistry at Stanford last year. 

After an unexpected but enjoyable nine-monch 

detour to Boulder, Colorado. I have joined the 
research staff at Air Products in Allentown, 
Pennsylvania. The' countryside is beautiful, and 

I'm having a good time exploring the East 

Coast." 

1985 
MICHELE WALTERS COSTA, of 
Germantown, Maryland, has been on leave of 

absence from IBM since the binh of her son, 

Michael Thomas Costa, on March 30, 1992. 
Her husband, Tom, is still employed by IBM. 

CINSY MCCALLEY KREHBIEL and JOHN 
KREHBIEl., BS '84, of Satellice Beach, Flotida, 
have "great news. We had a wonderful baby 

boy, Karl Edward Krehbiel , on September 25 , 
1992.' Both are working for Harris Corpora

tion, on the Florida Space Coast. 

1987 
EMILY A. CARTER, PhD, an associate profes

sor of chemistry at UCLA, has been named an 

Alfred P. Sloan Research Fellow for 1993-1995, 
and has received the Glenn T. Seaborg Award 

(UCLA) for 1993. 
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OBITUARIES 

1920 

ALFIO BISSIRI, on July 20, 1992; he was 94. 

He was an electrical engineer for rhe Los Ange
les Department of Warer and Power until his 
retirement o.e age 65. He is survived by his 

nephew PAUL BISSIRI, BS '46. 

1921 
ROBERT W . CRAIG, of Los Angeles, on 
Maoch 7. He is survived by his wife , Jane. 

1922 

LESTER O . WARNER, of San Marino, Califor
nja, on March 3 . He is survived by two daugh

ten and three grandchildren. 

1927 
HALLAM E. MENDENHALL, of Ocean Ciry, 

New Jersey, on April 7. He is survived by 

his wife, Frances, and his stepdaughter. Jan Van 

Gilder. 

ENGLE F. RANDOLPH, of Laguna Hills, 
California, all February 14 . He is survived by 
his wife, Irma. 

1928 
EDWIN W. TEMPUN, of Newport Beach, 

California, on January 30, 1992. 

1929 
WALTER B. GRIMES, of Chico, California, on 

March~; hc' wo.,s 85. His fiest job w?,S with t~e 
Army CO,cps of ~,ngjn~ecs , if\. Mjssissippi. "Ite~ 

nine months he was transferred to Sacramento 

and for the next decade worked in Northern 

California on river improvements. In 1940 he 

entered the Corps as a captain. Mter two years 

of service In Virginia he began a 32-monch rour 
in rhe Sourh Pacific, later earning rhe rank of 

colonel. He began his private practice as a civil 

engineer in Ch ico in 1948, and he tetired in 
1975. He was very active in civic organizations 

and served on the boards of many, including the 

Greater Chico Cham ber of Commerce and the 

United Way. He was elected to the Butte 
County Republ ican Ce ntral Committee and 
served as chairman for one year. He also served 

on the Dune Coun.ty grand jury and was ap
pointed to the draft board' during the Viemam 

War. In addition, he was the commanding 
officer of several Army Reserve units in Butte 
County. He is survived by a son, Wah; a 

daughter, Marilyn Hill; a brother, Fred; and 

four grandchildren and one great-gmndchild. 

His wife died in 1990. 

1931 
JOHN S. DETWEILER, of San Anselmo, 
California, on April ll; he was 83. A chemical 

engineer, he worked for Chevron for many years. 

He was a life member of the American Chemical 
Society and a member of rhe World Affair.; 

Counci l and Sons In Reriremenc. An avid 

traveler, he 'had visited Europe and Africa. He 
is survi~ed by his wife, Alice; tWO daughters, 

Catherine Gubman and Susan Patterson; a son, 

John; and .hree grandchildren, 

HENRY W . SCHULTZ, JR ., Ex, of San 

Marino, California, on August JO, 1992. 

GEORGE G. WATSON, of Palm Dese[[, 

California, on March 7; he was 84. He was an 

engineer with the Anzon Company for 35 years. 

After retiring from Anzon, he joined the 
Casablanca Fan Company--« worldwide sup

plier of ceiling fans--as production manager. 
He retired from Casablanca after six years. He 

was an outstanding athlete at Caltech, lenering 
in foo.ball , crack, and baskecball, and was 

named an honorable-mention fooeball all
American; he was also captain of the 193 1 

conference--chrunpion football team, and a re

cipient of the Wheaton Trophy . He is survived 
by his wife, Barbaro; thr~ daughters, Bobbette 

Hamilton, GiGi Spinazze, and Ginnie 

Lor:chf~l d; two sisters, Barbara Vernon and 

Virginia Kratt; and 10 grandchildren and two 

greae-grandchildren . 

1933 
ARTHUR N. PRATER, MS, PhD '35, of 

Encino, California, on February 23; he was 83. 

After earning his doctorate, he worked for 

Continental Oil Company as a research chemist 

(193~1936) and Shell Oil Company as a refin
ery rc<hnologisr (1936--1938), and .hen re
turned to Caltech as a postdoctoral fellow 

(1938-1941). He worked for ehe U.S. Dep.[[

ment of Agriculture as a research scientist from 

1941 co 1945, and rhen joined Genrry, Inc ., 

which latet became a divi.sion of Consolidated 
Foods Corporarion. He held a number of posi

tions at Gentry, including president of the 

company and vice president of Consolidated 

Foods. In 1964 he wenr inco privace praceice 
as a chemical engineer. He was a member of 

many organizations, including the American 
Chemical Society, the Institute of Food Tech
nologists, and the American Association of 

Cereal Chemists. He was the holder of various 

patents and published anicles in Analytical 

Chtmislry, Joumal of Ih. Ameri«m Chemical Society, 

Science, Food rech,/%gy, and Chemical & Engillter

ing News . He was a fellow of the American 
Association for the Advancement of&ience and 

the American Institute of Chemists. anQ was 

listeQ in W~~'s Who. in. America, Who:f Who /r, 
[,uluslry and Com"",,~, and A_;'ca.n Mf1l9/. 

Seier,Ct, ~0~8 other publications. He was a 
member of the Associates of Caitech. He is 
survived by his son, Nowland; his wife, Thelma, 

died in 1983. A memorial fund has been eseab

lished at Cal tech . Those wishing to contribute 

should write to the Arthut N . Prater Memorial 
Fund, Calrech, 1201 Ease California Boulevard , 

105-40, Pasadena CA 91125. 

1934 

FRANKLIN J. MCCLAIN, of Mill Valley, 

Cal ifornia, on Seprember 29,1992; he was 82. 
During hi s 47-year career, he specialized in fire

protecrion engineering and fire-risk assessment, 
and he advocated installing automatic sprinkler 

systems in buildings. He was employed by the 

Factory Insurallce Association, Underwriters 

Services, and the Fire Protection Engineering 

Group. He [erired in 1987. He moved eo Mill 

Valley in 19481 where he was very active in civic 
affairs. In 1961, he headed a recall committee 
that helped elect a new county supervisor, and 

he took an active role in the "Save Horse Hill" 

movement when a developer wanted to build 

L,200 apartment units there. Over rhe years he 

served on the Alto Sanitary District, the Al to

Richardson Bay Fire Prorection District, the 
Southern Marin Subregional Sewage District , 
and the county'~ Flood Control District. He 

was a member of the San Francisco Commercial 
Club, the Society of Fire Protection Engineers, 

the N ational Fire Protection Association, arid 

the Institute of Electrical and Electronics Engi
neers. He is survived by Aline, his wife of 44 

years; a daughter. N ancy Blue; a son, Tim; and a 
sister; Elil.abeth Glenn. 

ROBERT G . PITTS, MS, on February 17, 

1992. He is survived by his wife, Ruby. 

1936 

CHARLES O. HEATH, of La Jolla, California, 

on January 31. He is survived by his wife, 
Jessie. 

CLYDE B. JONES, Ex, of Palm Spri ngs, Cali

fornia, on March 9; he was 79. He worked for 
23 years as an engineer, including eight as 

director of engineering for the aircmft division 
of rhe Hughes Tool Company. He also held 

nine patents on hydrofoils and concrol surfaces 
for sailing boars. He is survived by his wife, 

.----------.-.--

Virginia; his son, Thomas; his daughter, Gloria 
Gri.ffen; and his brother, Charles. 

1937 
THOMAS R. BELZER, of Vista, California, on 

January 30. He was a redred colonel, Unieed 
States Madne Corps. He is survived by his wife. 

JAMES A. HURST, Ex, of Whinier, California, 
on August 14, 1986. He is survived by his 

brorher, Stephen. 

1938 
JOHN R. "JACK" BAKER, ofOana Poin., 
California, on March 21; he was 76. He served 

in ehe U .S. Navy during World War II and 

worked for Baker Oil Tools for 43 year.;, during 

which he earned 33 patents and established a 

subsidiary in Mexico City. He is survived by 

his wife, Dood; two SOilS, John ilnd David ; 

three grandchildre ll, Michael, Ryan, and 

Adrienne; and a sister, Katharine Podlech. 

A memorial fund has been established at 

CaJtech. Those wishing to contribute should 
write to the John Baker Memorial Fund , 
Caleech, 1201 Ease California Boulevard, 

105-40, Pasadena CA 91125. 

MARVIN H. GREENWOOD, MS, of Hous
ton, Texas, on March 30; he was 78. He worked 

for Southern Aircraft, in Houston , and in 1941 
was hired by the Boeing Aircraft Company, in 

Seattle . .r~ere h~. rose .~~ as!iistan,t . c')i .~f of 1~~1~. 
liminary design b~forehe was 3.0. H e returned 
eo Houston in 1945 and cofounded Ander.;on, 

Greenwood and Company with his brother~in

law, Ben Anderson; and Lomis Slaughter. He 
served on rhe board of directocs of Tech-Sym. 

He is survived by his wife, Barbam; two daugh~ 

ters, Mimi Ellis and Pamela; three sons, Nelson, 

Benjamin, and John; two stepdaughters, Ann 

Joyce and Louise Cody; a stepson, Melville 
Cody; five grandch ildren; two stepgmnd
children; a sister, Mary Anderson ; and a brother, 

James. H is first wife, Anna, and a daughter, 
Elizabeth, are deceased. 

1941 

PAUL LIEBER, MS, PhD '51, of Orinda, Cali 
fornia, on December 12, 1992. He is survived 
by his wife. 

1942 

PAUL N . A. VEENHUYZEN, of Sun Ciey 

West, Arizona, on February B. He is survived 
by his wife. Audrey; three sons, Peter, Mark, 

and Carel; a stepdaughter, Diane StOrey; a 

stepson, Kenneth Harris; two grandchi ldren; 

fOllr stepgrandchildren; a sister, Judy Klindt ; 
nnd a brorher, Carel. 

1943 

WILLIAM J. BURLINGTON, MS, of Hanford, 
California, on March 9; he was 76. He was an 

optomet ri st. He jojned the U.S. N avy in 1942 
and served in the Pacific after studying meteo

rology at Cal tech; after the war, he remained in 

the N aval Reserve for 20 years and recired with 
the rank of lieutenant commander. H e was a 

past president of rhe Hanford Kiwanis Club, 
the Kings~Tulare Optomecric Association, and 

the California Optometric Association. He is 

survived by his wife, Maxine; a son, William; 
a daughter, Gwen Zimmerman; and four 
grandchi ldren. 

RICHARD N. J.EWIS, PhD, on February 8, 

1992. He is survived by a son, Gilbert. 

1947 
ARTHUR S. BOLLES, of Bradenron, Florida, 

on December 13, 1992; he was 72. He is 

survived by his wife, Marjorie; a daughter, 
Elizabeth Blakely; [wo grandchildren; and a 
brorher, Ralph . 

1949 
EDWARD L. ALEXANDER, of Torrance, 

California. on February lB . He is survived by 
his wife, Pat; a daughter, Sharon; and two sons, 

Mark and Eric . 

1950 
ROBERT 1. GOTTIER, MS '51, of Alhambra, 

California, on April 20. He is survived by his 

wife, Mildred, and tWO sons, Robert and James. 

EDWARD A. REV AY, of Rolling Hills Es
<ares, California, on December 13, 1992. He is 
survived by his wife, Wendy, and a daughter, 

Linda. 

HARRY VAN AKIN, ofVenrura, California, 

on December ll, 1992; he was 70. He had 
retired in 1977 after a 27 -year career as an 

electrical engineer in the United States Buceau 

of Ships. He was a World War Il Navy veeemn. 
He is survived by his wife, Elaine; a daughter, 
Linda; a sister, Elizabeth Wolfe; and two brorh

erst Daniel and George. 

1952 

PHIUP S. THAYER, PhD, of Hull, Massachu

setts, on February 2; he was 69. A biochemist. 

he taught chemistry at the University ofCa.lifor

ni. ae Berkeley before joining ehe A"hur D, 

li.ttle Company, where h~ worked in the life 
Sciences Division and was named a vice presi
dent. He lived for many years in Arlington, 

Massachusetts, where he was a member of the 
town meeting and served AS the first chairman 

of the Arlington Conservation Commission. 

He moved CO Hull six y""r.; ago. A hisrory 
and genealogy expert, he wrote column's for 

the local newspaper and served as its "u ltimate 

source for word usage, grammar, syntax and 
a1l things historical or nautical . There was 

seemingly no subject that didn't arouse his 

curiosity and gentle wit." He was an avid 
bird-watcher and naturalist and, as a member 

of the Hull Lifesaving Museum, participated 
in many museum events, sometimes narrating 

historical tours in periocl Costume. He is sur

vived by his ex-wife, Virginia; a son, Philip, Jr.; 

two daughters, Margaret and Elizabeth; a 
brother, Roben; a sister, Esther Hendrickson; 
and a granddaughter, Chelsea. 

1954 

STANLEY P. HUGHART, PhD, of 
Carmichael, California, on January 1. He is 
survived by his wife. 

1957 
FREDERICK C. HALL, MS, of Bellevue, 

Washingcon, on November I , 1992. He is 

survived by his wife, laVerne. 

1964 

KEITH J. VICTORIA, MS, PhD '69, of Del 
Mar, California, on April 9; he was 53 . An 
aetonautical engineer, he worked at Aerospace 

Corporation in EI Segundo, California. for six 

years before moving CO Science Applications 
International Corporotion in San Diego, where 

he spent L8 years and rose to corporate vice 
president. He was head of the company's hydro

dynamics research operation, hoch in San Diego 

and in Annapolis, Maryland, where he was 
involved in innovative ship and submarine 

des igns. In recent years he contributed co rhe 

design of the America's Cup yacht Stars & 

Stripes, which WOIl the cup back from Australia 

in 1987. He is survived by his wife, Sherry; a 

daughter, Karin; a son, Jonarhan; a stepdaugh
ter, Karn Roserco; his mother, Winifred; and a 
sister, Katha. 

< • 
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Robert Langmuir 
1912-1993 

Roberr Langmuir, professor of elec
trical engineering, emeritus, and rhe 
codiscoverer of synchrotron radiation, 
died May I, at the age of 80. He had 
been a Cal tech faculty member for 45 
years. 

A 1935 graduate of Harvard, Lang
muir worked in Pasadena from 1939 to 
1942 at the Consolidated Engineering 
Corporation, and rhen returned to the 
east to work at the General Electric 
Company research laboratory in 
Schenectady, New Y otk, from 1942 to 

1948. He was awarded his PhD from 
Calrech in 1943, for work on improv
ing rhe performance of electron micro
scopes. At GE, he worked on radar 
countermeasures until the end of 
World War II, and was rhen a member 
of the small group that designed and 
consrrucred a 70 MeV e1eerron syn
chrorron; several copies of this accelera
tor were manufactured by GE over the 
next few years for nuclear physics re
search in the U.S. and abroad. 

In 1947, Langmuir reported rhe 
discovery, with F. R. Elder, A. M. 
Gurewitsch, and H. C. Pollock, of 
visible radiation emitted tangentially 
from the citcular orbits of the electrons 
in the synchrotron. It was recognized 
almost immediately that this radiation, 
now called synchtotron radiation, arose 
from the acceleration of highly relativ
isric electrons in the rhe synchrorron's 
magneric field . Synchrorron radiarion 
has now been observed in many asrro
physical situations, such as radio galax
ies. In 1948, Langmuir reported the 
discovery of a new, radioactive isotope 
of potassium, K-37 , 

In 1948, Langmuir returned [0 

Calrech. For rhe next 12 years, he 
played an important role with rhen
Calrech faculty members R. F. Bacher, 
M. 1. Sands, A. V. Tollestrup, and 
R: 1. Walker, in designing and con
structing a much higher energy syn-

chrotron-for many years, the highesr
energy electron acceleraror in rhe 
world . In the first phase of its opera
rion, the maximum energy was 550 
MeV and, in the second phase, rhe 
energy was pushed up ro 1500 MeV. 
Langmuir was mainly responsible for 
rhe radio-frequency power systems. 
Former Caltech professor Macchew 
Sands, now professor of physics, emeri
tus, at UC Santa Cruz, recalls that 
"Joe" Langmuir's contributions to the 
synchrotron were of critical importance 
[0 its success as an electron accelerator, 
because such enormous levels of radio
frequency power had ro be developed co 
overcome the prodigious rare at which 
energy was being radiated away by the 
very-high-energyeleercons. 

Langmuir became associare professor 
of electrical engineering in 1951, and 
professor in 1957. Beginning in 1950, 
he taught, among others, courses in 
electricity and magnerism, and in elec
tronics. For the former, he authored the 
rexrbook Electromagnetic Fields and 
Waves in 1960, based on rhe course he 
had designed. Until his retirement in 
1980, he continued research on various 
topics in applied physics and engineer
ing. He served as head of electrical 
engineering from 1960 to 1970. 

During his years ar Cal tech , lang
muir consulted for Consolidated Engi
neering Corporarion from 1953 ro 
1955, and for TRW Inc. from 1956 [0 

1964 , as well as for other organizations 
for shorter periods. He was a fellow 
of both the American Physical Society 
and the Institure of Electrical and 
Electronic Engineers. 

His family has suggested that con
tributions to Cal tech in Langmuir's 
memory may be sent to the Develop
ment Office, Mail Code 105-40, 
Cal tech , Pasadena, CA 91125. 

Heinz Lowenstam 
1912-1993 

Heinz Lowenstam, Caltech p rofes
sor of paleoecology, emeritus , and the 
scienrist whose discovery thar animals 
can biologically generate rheir own 
magnets laid the foundations for the 
field of biogeomagnetism, died of can
cer on June 7. He was 80 years old. 

Ir was in the 1960s thar Lowenstam 
srartled biologists and geologists alike 
with the finding that living organisms 
can do what conventional science had 
considered impossible: they manufac
rute substances such as the iron-con
taining mineral magnetite within their 
bodies. Lowenstam first uncovered this 
phenomenon in a chiton, a sea creature 
that he discovered had "iron teeth." 
Magnetite has since been found in or
ganisms ranging from bees to birds [0 

fish, and is strongly suspected to exisr 
in cetaceans. Initially, however, Low
enstam's findings were greeted with 
great skepticism. 

"Most of my colleagues thought I 
had gone crazy," he once recalled wryly . 
But in 1975, when a group ofbiolo
gists independently uncovered a class 
of magnetic-sensing bacteria, it was 
Lowenstam who suggested that these 
organisms were also biosynthesizing 
magnetite, a prediction that turned out 
to be correct. Out of this finding came 
the discovery that many migratory 
animals generate magnetite and. may 
owe their uncanny homing instincts to 
the presence of this "internal compass" 
that allows them to navigate by means 
of Earth's magnetic field . Just last 
year, Cal tech Professor of Geobiology 
Joseph Kirschvink '75, a student of 
Lowenstam's as an undergraduate, 
announced that he had found magne
tite crystals in human brains. 

A scientist of wide-ranging inter
ests, Lowenstam conducted reseatch in 
fields ranging from geology to paleon
cology, to prehistoric ecology. Some of 
his most important work was in bio
mineralization, investigating the chem
istry and biology of the teeth, shells, 
and other preserved parts of both ex
tinct and living marine animals. Asked 
on occasion [0 explain what it was he 
acrually did, Lowenstam liked to say he 
was a "professional beachcomber." 

For his research achievements, Low
enstam was elected in 1984 co the Na
tional Academy of Sciences, one of the 
American scientific community's high
est honors. Along with his landmark 
work on magnetite and biominerali
zation, he is credited with discovering 
that coral reefs can be major sources of 
oil deposits and with spearheading the 
first research effort to analyze intact 
protein samples in ancient fossils. 

"Trained as an orthodox paleontolo
gist ," says his Cal tech colleague of 30 
years Leon Silver (the Keck Foundation 
Professor for Resource Geology), "Heinz 
Lowenstam was an original, creative 
scientist who recognized bebre most of 
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his colleag ues that the chemical inter
play of ancient organisms and their en
vironments led co impo.rrant evolution
ary influences on the organism, and, at 
the same time, left important environ
mental information recorded in the fos
sils of such organisms. A most telling 
indication of his remarkable talents is 
the list of his research collaboratots and 
students. They (and I) were all fasci
nated, charmed , and persuaded by this 
great and gentle scientific free spirit." 

A Jewish native of Germany, Lowen
stam was born in Upper Silesia, today 
part of Poland. He was educated at the 
University of Munich, where the onset 
of his graduate studies coincided with 
Hitler's rise to power. In 1935, he in
furiated his department chairman, a 
man of pronounced Nazi sympathies, 
by announcing his intention to carry 
out his PhD geology field research in 
Palestine. He spent the next 18 
months in the Middle East and re
turned to Germany just in time to feel 
the full impact of a new law that pro
hibited the awarding of doctoral de
grees to Jews. Carrying letters of 
recommendation from his two advis
ers--who wrote chern, Lowenstam later 
said, at some personal risk to them
selves.--he immigrated to the U.S. in 
1937, where he was accepted for gradu
ate srudy at the University of Chicago. 

After receiving his PhD from Chi
cago in 1939, Lowenstam went to work 
first as a paleontologist for the Illinois 
State Museum, and then as a geologist 
for the Illinois State Geological Survey. 
In 1948, he joined the geochemistry 
faculty of the University of Chicago, 
working with Nobel Laureate Harold 
Urey and isotope geochemist Sam 
Epstein (now Caltech's William E. 
Leonhard Professor of Geology, Emeri
tus) on the temperatures of the ancient 
oceans. He joined Cal tech's faculty in 
1952, and retired from active teaching, 
as professor emeritus, in 1984. Up 
until a few weeks before his death , he 
continued co carry out active research. 

In pursuit of his research, Lowen
stam traveled all over the world, but for 
more than 40 years he steadfastly re
fused to go back to Germany because of 
the painful memories. In 1981, how
ever, impressed by many of the young 
Germans he had met, and to honor the 
two professors who had put their ca
reers on the line for him in 1937, he 
returned to the country of his birth co 
accept an honorary degree from the 
University of Munich, the same instiru
tion that had denied him his doctorate 
in 1937. And in 1990, he finally re
visited Upper Silesia, with his grand
daughter, Rabbi Lisa Goldstein. 

As Coltech News went to press, the 
Cal tech community was greatly sad
dened to learn of the death of Edward 
Posner, visiting professor of electrical 
engineering since 1978 and chief 
technologist at JPL. Posner, 59, was 
struck and killed by a truck as he 
bicyled from Cal tech to JPL on the 
morning of June 15. An obituary will 
appear in the August Caitech News. 
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