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From left, Caltech Prealdent Tom 
Everhart, Chairman of the Caltech 
Board of Truateea Ruben Mettler, 
Board Vice Chairman and Chairman of 
the Campaign Executive Committee 
William Kleachnlck, and a few other 
Intereated partlea (all aeen through 
the Inventive eyea of cartoonlat Cathy 
Hili) head for the flnlah line of the 
Campaign for Caltech. The three 
bulldlnga In the background are 
among the major campaign glfta. 

Canzpaign for Caltech passes $350 million mark: 
drive to fund key academic objectives continues 

With several weeks still to go, the 
Campaign fot Cal tech: A Second Cen
tury of Discovery has reached its goal of 
raising at least $350 million in gifts 
and pledges by the end of 1993. A $2 
million gift for scholarships put the 
figure over the top on October 20. The 
total now stands at $353 million. 

Tbe campaign, Calrecb's fourth such 
fund-raising effort in its history, got 
under way in October 1989 with the 
inception of a 15-month "quiet phase," 
and entered its public phase inJanuary 
1991. The campaign officially ends on 
December 31. 

"To have achieved our principal 
fi nancial objective two months abead of 
schedule is a considerable achievement, 
particularly given the nation's economy 
and the hurdles currently f.'lCi ng higher 
education," says William Kieschnick, 
vice chairman of Caltech's Board of 
trustees, and chairman of the Campaign 
Executive Committee that has overseen 
the campaign on behalf of Caltech's 
trustees. "Of coutse such an outcome 
doesn't happen by accident-it reflects 
the commitment and vision of the 
Institute's trustees, alumni, and many 
other supporter's, and is a testimony to 
the talent and hard work of vol unteers 
and staff. It is an accomplishment of 
which we can all be proud." 

Adds Tom Anderson, Caltech's vice 
president for J nstitute Relations and 
rhe head of the Institute's overall fund
raising efforts, "To raise $353 million 
in only three public years is an enor
mous tribute to the dedication and 
generosity of Caltecb's trustees, volun
teers and friends." 

Botb Kiescbnick and Anderson em
pbasize, however, tbat tbis campaign is 

not yet over- a statement that is true 
in more ways than one. "Despite Out 
success in numerical terms, some very 
important campaign objectives remain 
to be met," says Kiescbnick. "In par
ticular, we are determ,ined to reach our 

goal of raising $40 million for the viral 
area of graduate and postdoctoral fel
lowships and undergraduate scholar
ships. This has been a high prioriry of 
the campaign si nce its inception." 

The I nsti ture hopes ro raise $15 
million in funds for undergraduate 
scholatsbi.ps, $10 million for graduate 
scholarships, and $15 million for post
doctoral fellowships. Tbus far, about 
60 percent of the total amounr bas been 
raised, a substantial pordon of i tin the 
last two years. 

"We've worked hard 1'0 accdel'ate 
rhe rate of gifrs and pledges for fellow
ships and scholarships," says Anderson. 
"During the fitsr two years, $5 million 
was donated. In the third year alone, 
we raised $6 million, and this year to 
date, we've received almost $14 mil
lion. We will continue to emphasize 
rhis area after the campaign is over." 

Says Kieschnick, "We are also com
mitted to completing rhe goals for two 
areas that have a direct impact on the 
qualiry of tbe research that is carried 
out by Caltech's faculry- endowed 
funds for new research ventures and 
capital funds for construct i ng new 
laboratoties and classrooms in already 
existing space. 

Tbe goals for endowed research
venture funds and new laboratories and 
classrooms are $10 million eacb. 

The Campaign for Calrecb bas been 
led by the Institute's trustees in col
laboration with Caltecb's Developmenr 

staff, under the direction of Anderson 
and Campaign Director Tanya Mink. 
Irs overall aim has been to provide 
fu nds for a wide range of academic 
ptiotities rbat were first idenrified and 
outlined in a 1989 Institure-wide Aims 
and Needs Study. Tbese priorities fall 
into three basic areas: endowment, 
capital funds, and programs and cur
rent operarions. 

"We already have 79 percent of the 
pledges in casb," says an obviously 
pleased Mink, "which is very good for 
this point in a campaign." 

According to Mink, in endowment 
funds, the campaign has reached 101 
percent of its goal-a particular! y im
poreant and welcome acbievement be
cause it is tbese funds that guatantee 
Cal tech a reliable source of future rev
enue. Endowment funcls are invested 
ina variery of interest-bearing vehicles, 
and the income (rom the i nvestfnents is 
used 1'0 support ongoing programs. 

Thus far, Cal tech has raised a total of 
$30 million in unrestricted endowment 
funds-money thaI' can be put ro what
ever use the Insti rute deems most ap
propriate. Another $23 million bas 
been raised for endowed cbairs, includ-
i ng support for 15 new named profes
sorsbips. Seven of the professorships 
have already been finalized, and faculty 
members appointed to the posts. 

Also part of endowment are post
doctoral and graduate fellowshi ps and 
undergraduate scholarships. Tbus far, 
6 postdoctoral fellowships, 17 graduate 
fellowships, and 44 undergraduate 
scholarsbips have been funded. 

Other donations to the endowment 
include $20 million designated for such 
specific purposes as visiting scholars 

and faculty teaching awatds. One mil
lion dollars will endow a venture fund 
for cutting-edge research projects. 

With regard to capital funds, the 
campaign is at 98 percent of its goal. 
Support fot major projects totals $106 
million and includes a variety of facili
ties wbose construction promises to 
transform tbe campus landscape and 
will in some cases have a significant 
impact on the larger scientific environ
ment as well. Among these new build
ings are the already constructed Braun 
Athletic Center which was completed 
last year tbrougb a gift of$4. 7 million 
from tbe Carl F Braun Trust made pos
sible by Caltecb trustee Pamela Pesen
ti and ber father, the late trustee John 
G Braun, and the Moore Laboratory of 
Electronic Materials and Structures, 
funded witb $16.8 million ftom trus
tee Gordon Moore and his wife, Berty. 
Construction on the Moore Laboratory 
is scheduled to begin nexr year, as is 
work on a new student residence, Avery 
House, made possible by a $10 million 
gift by Trustee Cbairman Emerims R. 
Stanton Avery. Construction bas 
already begun in Mauna Kea, Hawaii, 
on the Keck II Telescope, funded with 
$74.6 million from the W. M. Keck 
Foundation. Another $3 million is 
earmarked for renewal of labotatories 
and classrooms, and $3 million bas been 
given for othet capital improvements. 

For ptograms and current opera
tions, tbe campaign bas received $139 
million-l03 percent of the goal. 
Tbese funds include donations from the 
Annual Fund and the Associares, re
search grants from foundations and 
corporations, srudenr aid funds, and 
Continued on page 3 
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CAMPUS 
UPDATE 

White House 
looking for a few 
good fellows 

If you're in the "early or formative 
stage of your career," looking for an 
"opportunity to deal one-on-one with 
America's leaders [and to] help shape 
world events ," or just interested in 
gerting to know Janet Reno better, the 
President's Commission on White 
House Fellowships would like ro hear 
from you. The commission is inviting 
Caltech alumni ro apply for rhis unique 
program, which since 1964 has offered 
young men and women the opportu
nity ro work for one year as full-time, 
paid Special Assistants to Cabinet 
Secretaries or ro other top-level execu
tive-branch officials. 

Ten to 20 White House Fellows are 
selected each year-this year's group 
numbers 17 and includes lawyers, sci
entists, educators, doctors, and entre
preneurs, working for such offices as 
the departments of State, Justice, Edu
cation, and the Iorerior; the National 
Securiry Council; the Office of the 
Assistant to the Presidenr for Domestic 
Policy; and the offices of borh the Vice 
President and the Chief of Staff. The 
fellowships are open to alJ U.S. citizens 
and have no special educational or p ro
fessional requirements. 

Thtee Caltech alumni have been 
White House Fellows: Walter Baer '59, 
Wayne Collins '73, MS '74, and Roberr 
Chess '78. Chess worked in the Office 
of Economic and Domestic Policy; Baer 
and Collins for the Vice President's 
Office. For further details on the pro
gram, a brochure, and an application, 
please call the Office of the President's 
Commission on White House Fellow
ships at (202) 395-4522. The applica
tion deadline is December 15. 

First Centennial 
Professor named 

Cal tech Professor of Chemistry John 
Bercaw has been named the first occu
pant of the Institute's newly endowed 
Centennial Professorship. The chair, 
which has been establ ished wi th a gift 
of $1.5 million fro,m an anonymous 

.John Bercaw 

donor, is an Institute-wide appoint
ment, meaning it may be occupied by 
an ourstandi ng faculty member in any 
field. 

C"ltcch's new Centennial Professor 
of Chemistry has been a faculty mem
ber since 1972. He conducts research 
in organometallic chemistry, synthesiz
i ng compounds that contai n organic 
gtoups bonded to transition metals, 
and investigating their reaction with 
common chemical feedstocks, includ
ing molecular nitrogen, carbon monox
ide, and hydrocarbons. 

Bercaw applies the results of these 
fundamental studies to the develop
ment of more effective and efficient 
catalysts in processes that range from 
polymer synthesis to petrochemical 
producrion. One focus of his research 
is developing efficient ways ro convert 
methane gas to the fuel methanol. 

Bercaw received his BS in 1967 from 
North Carolina State University and 

his PhD in 1971 from the University of 
Michigan. After a year of postdoctoral 
work at the Univetsity of Chicago, 
Bercaw joined Caltech's faculty as the 
Arthur Amos Noyes Research Fellow in 
Chemistry. He was named assistant 
professor of chemistry in 1974, associ
ate professor in 1977, and full professor 
in 1979. From 1985 to 1990, he held 
the position of Shell Distinguished 
Professor and professor of chemistry. 

In 1990 Bercaw was elected to the 
National Academy of Sciences, one of 
the American scientific community's 
highest honors. He was elected in 
1991 to the American Academy of Arts 
and Sciences. His other awards include 
an Alfred P. Sloan Research Fellowship 
(1976), the Camille and Henry Dreyfus 
Teacher-Scholar Award (1977) and the 
American Chemical Society awards in 
Pure Chemistry (1980) and Organome
tallic Chemistry (1990). He was hon
ored by Caltech's undergtaduates with 
an ASCIT award for oursrandi ng teach
ing in 1984. 

Alumnus Charles 
Peck is new chair of 
P MA Division 

Professor of Physics Charles (Charlie) 
Peck is the new chairman of the Divi
sion of Pbysics, Mathematics and 
Astronomy, succeeding Gerry Neuge
bauer, who stepped down October 1. 
after five years in the position. 

A Cal tech alumnus, Peck received 
his PhD from the Institllte in 1964, 
after earning bis BS degree from New 
Mexico A&M, and be has been associ
ated wi th Caltech ever since. He was 
named a-,sisrant professor in 1965, 
associate professor in 1969, and profes
sor of physics in 1977. From 1983 to 
1986, he served as executive officer for 
physics. 

Peck's research is in the area of ex
perimental particle physics- designing 
and conducting experiments to study 
the basic consti tueors of matrer- and 
he has been involved in work at the 
forefront of this field throughour his 
career. As a graduate student, he used 
the electron synchrotron then ar Cal
tech to investigate a class of exotic 

Till Wolfgang Llepmann '79 (Ieftl and 
his father, Caltech professor Hans 
Llepmann (right I, shared a moment 
with Bill Clinton In the White House 
Rose Garden In September, when the 
president preaented the senior 
Llepmann, Caltech's Theodore von 
Kjjirman Profeaaor of Aeronautlca, 
Emeritus, with the National Medal of 
Technology. Llepmann received the 
National Medal of Science In 1986, 
making him one of only 11 Americana 
to win both awarda. (Another Is 
Caltech Board of Truatees Chairman 
Emerltua Arnold Beckman, PhD '28.1 
The flrat National Medal of Science 
waa preaented In 1962 by Cllnton'a 
boyhood Idol, .John F. Kennedy to 
Llepmann'a mentor and CaHech 
oolleague Theodore von Kjjirmilin. 

short-lived particles known as 
"srrange." He has since participated in 
a wiele range of accelerator-based stud
ies aimed at probing the sttucture and 
ptoperties of quarks-the fundamental 
buildi ng block of matter-and at dari
fying tbe nature of the strong and weak 
nuclear interactions, two of the four 
fundamental forces of nature. When 
the "charmed quark," a previously un
known type of matter, was discovered 
in the 1970s, Peck collaborated in the 
design of rhe "Crystal Ball," an instru
ment that he and other physicists have 
used extensively at Stanford's Linear 
Acceleratot Center (SLAC) and else
where ro study both rhis quark and the 
subsequenrly discovered '·botrom" 
quark. 

With his Cal tech colleague Barry 
Barish (the Ronald and Maxine 

Charles Peck 

Linde Professor of Physics), Peck is 
currently involved in an international 
collaboration ro search for magnetic 
monopoles ar the Monopole, Astro
physics, and Cosmic Ray Observatoty 
(MACRO), a laboratory situated 3,200 
feet under the Gran Sasso Mountain in 
Iraly's Apennine mountain range. The 
discovery of monopoles- magneti c 
particles theorized to have only a si ngle 
pole- could provide a key confirmation 
of physics' so-called G rand Unifed 
Theory, which seeks to unify three of 
natute's four forces . The new PMA 
chairman expects to continue active 
participation in this experiment. 



Geophysicist H iroo Kanamori honored 
as California Scientist of the Year 

Of the 36 California Scientists of the 
Year, a designation awarded annually 
by the California Museum of Science 
and Industry, 13-the largest number 
from any single institution-have been 

Hlroo Kanamorl 

members of the Cal tech faculty. This 
year it was the rurn of Hiroo Kanamori, 
tbe John E. and Hazel S. Smits Profes
sor of Geophysics and director of 
Caltech's Seismological Laboratory, to 
rece ive the state's higbest civilian 
honor. The Japanese-born seismolo
gist, internati onally known for his 
work on rhe causes of earthquakes and 

tbe relationship between seismic activ
ity and tsunamis, was honored for 
research thar, in the words of the Mu
seum foundation, "ptovides us with a 
deepening understanding of the nature 
of earthquakes, the waves they produce, 
and the earth's plate-tectonic engine." 
The award includes a $5,000 prize. 

Kanamori's recent work has focused 
on earthquakes caused by sources other 
than faults--sonic booms from space 
shurrles, the eruption of Mount Pina
tu bo, and seailoor landsl ides. He has 
also studied the relationship between 
eartbquakes and tsunamis and has dis
covered that large earthquakes tbat 
cause tsunamis are nor always strongly 
felt because they release most of their 
energy in long-period seismic waves. 
This finding has particular significance 
for tsunami early-warning systems in 
coastal regions, since such systems 
cutrently do not use long-petiod waves 
as warnings of impending tsunamis. 

Kanamori, who received his PhD in 
geophysics from the Univetsity of To
kyo in 1964, spent a year at Cal tech as 
a tesearcb fellow in 1965, and returned 
in 1972 to join the faculty as professor 
of geophysics. He was named the 
Smits Professor in 1989 and the direc
tor of the Seismo Lab in 1990. 

Other California Scientists of the 
Year currently on the Cal tech faculty 
include John Hopfield (1991), Harry 
Gray (,89), Gerry Neugebauer (,86), 
Peter Goldreich (,81), Norman David
son (,80), Roger Sperry ('71), Maarten 
Schmidt (,65), and Willy Fowler ('58). 

From I.ft, Sp.ak.r of the California A ••• mbly WIllie Brown, CaH.ch Pre.ldent 
Tom Ev.rhart, and Callfomla Gov.mor P.t. WII.on w.re among 120 repre •• n· 
tatlve. of govemment. academia. bu.ln •••• and Indu.try who cam. to campus In 
Octob.r to officially Inaugurate Project Callfomla. a v_tur. d.dlcated to .ecur· 
Ing and r.vltallzlng the .tate'. economic future through the cr.atlon of advanc.d 
t.chnologl ••• Indu.trl ••• and Job.. Brown and WII.on were on hand to .Ign a 
d.claratlon of commitment to the ProJ.ct'. goal.; Everhart I. the •• nlor pre.ldent 
among the five unlversltle. (Caltech. Stanford. USC. Unlver.lty of CalHomla. and 
Callfomla Stat. Unlv.r.Hy) that make up the CalHornla Council on Science and 
Technology. the organization that created and will over ... Project CalHornla. 

Campaign 
Conti nlled from page I 

gifts of equipment. 
Just as the funds raised will go to 

support a broad spectrum of needs , the 
scope and nature of the contributions 
reflect the commitment and interests of 
a wide range of donors . "A particularly 
noteworthy aspect of this campaign," 
says Anderson, "is that so many seg
ments of the Cal tech community have 
contributed to the effort." Although 

. some donors belong to more than one 
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ahead of schedule, or more committed 
ro seei ng that our outstandi ng aca
demic goals-particularly the fund
raising efforts for fellowships and 
scholarships--meet with equal success. 
And no one would have been more 
pleased than Jim to know that Bill 
Kieschnick would step in as anchorman 
to finish the campaign." 

Anderson had warm words as well 
for other Institute supporters, includ
ing the Caltech Associates , "who have 
shown us once again," he notes~ "how 
seriously they rake their role as an In
stitute support group and whose gener
osity reminds us how fortunate Caltech 
is in its friends," and Institute alumni, 
many of whom contributed through 

Left to right. Board of Tru.te •• Vice Chairman William Kle.chnlck. Tru.t_ 
Chairman Rub_ Mettler. Nancy GlanVille. wHe of the lat. Jame. Glanvlll •• 
Tru.te •• Pam.1a Pe.entl and Gordon Moora. and Pr •• ld.nt Tom I!verhart cele
brate the new. that the Campaign for CaH.ch ha. pa .. ed the $alSO mllll_ maI'k. 

group, the breakdown is essentially as 
follows: $80 million has been given by 
trustees, $22 million has been donated 
by non-trustee alumni, $3 million has 
been donated by the faculty, and $22 
million comes from other friends of the 
Institute. Foundations have given 
$136 million; corporations have given 
$59 million, and $11 million has come 
from the Annual Fund and the Associ
ates. Bequests cotal $19 million. 

Assessing the campaign's ptogress to 
date, Anderson gives particularly high 
marks co the level of trustee involve
ment, calling the board's participation 
crucial to the campaign's overall suc
cess. "The trustees have made all the 
difference in the success of the cam
paign," he notes, "because of the sig
nificant amount of time and energy 
each board member has contributed. 
Their advice on campaign strategy and 

. campaign details has been invaluable." 
Among those spearheading the 

trustees' efforts have been Kieschnick, 
.Caltech President Tom Everhart, and 
Board Chairman Ruben Mettler. A 
key role was played by Cal tech alumnus 
and trustee James Glanville , who was 
serving as campaign chairman at the 
time of his death last year following an 
automobile accident . 

"Jim Glanville's dynamic leadership 
was a trelnendous asset to the cam
paign," says Metder. "He was deeply 
dedicated co tbe Institute and its 
future. No one would have been more 
pleased than be to learn that the cam
paign had reached its fi nancial goal 

Caltech 's Annual Fund Office. Partici
pants in the Annual Fund, mostly 
alumni, says Anderson, "have been a 
bedrock for our fund-raising efforts." 

The last three years, adds Anderson, 
have also brought many new friends to 
Cal tech. "There is no doubt that dur
ing the campaign we have successfully 
engaged people who had not previously 
been familiar with the Institute. We 
will try to keep them involved." 

Already, says Anderson, the Insti
tute is looking ahead, knowing that in 
any successful campaign, the conclu
sion of one phase is but the stepping 
stone to rhe next. "Post-campaign, we 
will be studying specific campaign ob
jectives that weren't fully funded to de· 
termine which ones need more work," 
he says. "The campaign has helped 
people think about Caltecb's scientific 
priorities, and I consider that to be one 
of our significant accomplishments. 
We hope that Caltech alumni and 
friends who have learned more about 
the Institute's teaching and research 
will continue to give their support." 

"While we can be proud of the 
money raised," says Andetson, "the real 
story is that important Institute priori
ties have been funded for now and for 
the future. University campaigns arc 
only successful if academic priorities 
are identified, communicated, and sup
ported. The actual dollars raised are 
only a means to the end of securing and 
advancing the future of Cal tech. Ulti
mately, that is tbe goal toward which 
we are all striving." 
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Young faculty 
at the frontiers 
by Heidi A.paturlan 

ThiJ il the firil imtallment of a Iwo
part Itory on Ihe Imtitute'l Packard Fel
lowI-young p,·ofesso'·1 whole reJearch at the 
forefront of their diJcipline.r reflect1 the ,·ange 
and o,·iginality of the work being purJlled 
by Cailech'I youngC1facuity. The Imlitute 
currently haJ Ieven Ptlckard FellowI, each of 
whom iJ IuppDt·ted by a S 500,000, five
year ,·march grant awarded by the D,,,,id 
and Lucile Packard FOllndation. 

The P,tckard FOllndation FellowIhipJ 
in Science ,md Enginm·ing were eJt"bliIhed 
in 1988 with the aim of JIIppo,·ting Ollt
Itanding IInivenity reIearcheri "t the early 
ItageJ of thei,· careet"$ and to encoII'·"ge them 
to ,·emain in ac"demia where Itlldentl cOllld 
benefit /rom their taientl and expertile. 
Twenty fellowIhipi are awtlrded ncttionwide 
each year. The program il deligned to help 
alleviale a Iituation wilh which plenty of 
young IcientiItJ are ftlmilitlr-that the 
outiel of their careerI, the very time when 
they are mOJt likely 10 be filled with energy 
and ideal, iJ allO often the ve,y lime when 
they are malt likely to htlve difficulty ob
taining IlIbIttlntial rmtlrch JIIpport. 

ThiJ philolophy--and the amollnt of 
money and lack of Itring! Ihal go with it
hal glltlranteed the Packardl a high place 
in aCtldemic circ/u, where they are among 
the mOlt coveted rmarch awardi. One of the 
mOIl altractive aJpecti of the program, in Ihe 
eyeJ of many IcientiItI, il Ihe extent to which 
it encou,·ages interdiJciplina,y approacheI 10 
important qllutiom--and doem't insist on 
knowing in advance what the answet· is 
likely to be. 

According to Caltech Vice Provost and 
Professor of Physics and Applied Physics 
D c",id Goodslein, Ihat ctltitutle begim with 
Ihe proposals the Packard nomineeJ are 
aJked to sllbmit, in which they have all of 
two pages to olltline their reJ"trch projects. 
Goodstein serves on the eleven-member scien
tific adviso,y committee rep,·esenting eleven 
of the nation's leading IIniversitiu that 
evailltltes the propostlls and selects the 
Packard FellowI. He notu that IInlike 
many funding agencies, the Pdckrtrd Forln
dation doesn't need to be toltl from the outsct 
where rtn ide" willleaJ..-..and he pointI out 
thrtt in a two-page writellp, the candidate 
hrtI no rertl opportllnity to tell them. "The 
Ieleetion committee iI intet·CIted in the qrIC,j
ity 0/ the idutI themJe/veI, " Goodstein Srtys. 
"Th"t iI the way science ollght to be." 

Goodstein'I Jentimentl are echoed by 
AIIiItant Profmor of Electric,,1 Engineering 

YII-Chong Tai, a Packtlrd Fellow Iince 
1991. "The PflCk,trd iJ the backbone of my 
relearch," Iayl 1'rti, one of a handflliof 
Icientiitl who tIre leading the w"y in the 
new field of mi,,·omechaniCJ-the d<Jign 
tlnd comtruction of microicale mechtlnical 
deviceJ. "The gretlt thing abollt it il that 
it'l 10 flexible--Io when we hrtve lome crrtzy 
idert, we crtn go " herttl rtnd do it. A nd lome 
of thm crazy idetli hrtve greett pouibilit;.s." 

Caltech'I P"ckrtrd FellowJ, and the 
yean in which they received the FellowJhips, 
dre Frrtncel Arnolcl, aHociate profeHor of 
chemical engineering (1989), Geoffrey 
Blake, PhD '86, auociate profeuor of COI
mochemiJtry (1988), Sh,·inivaJ KlIlkarni, 
profmor of allronomy (1990), Stephen 
M"yo, PhD '87, auiltant profmor of 
biology (1993), Andrew Mym, auoci"te 
profmor of chemiltry (1989), YII-Chong 
Tai, aJIiItant pro/euor of electricrtl engi
neering (1991), rtnd Nai-Chang Yeh, 
aIIiIlant p,-ojmor of physics (1992). 

1'hil iJJlle focuies on work being c,m·ied 
out in chemical engineet·ing, chemiIt,y, ,lnd 
phYIici by Arnold, Mym, and Yeh. The 
Iecond imtallment, featflring Blake, 
Kulkarni, Mayo, and Tai, will appertr in 
an upcoming iJJlle of Cal tech News. 

Unnatural acts 
If you're a chemist or an engineer 

and you want to make a betrer product, 
why not take a cue from a manufacturer 
who's been in the business for rhree bil
lion years? Thar's the approach Associ
ate Professor of Chemical Engineering 
Frances Arnold is following. Arnold 
heads up a resea,·ch group rhat has for 
the first time raken an enqme-a cata
lyst invented by nature to carry our a 
specific chemical reaction in living 
things-and made ir work in a setting 
for which nature never intended it. 

Working with Arnold is a large and 
diverse group of research fellows and 
graduate students, from fields that 
range from chemical engineering to 
molecular biology. Arnold's own 
background and interests are similarly 
interdisciplinary- she received her 
PhD in chemical engineering from UC 
Berkeley in 1.985 and did postdoctoral 
work ar Cal tech in both physical chem
istry and biochemistry befote joining 

From left, re.earc~ fellow In molecular biology LI You, graduate o;tudent In 
chemical engineering Jeffrey Moore, and A •• oclate Profe •• or of Chemical 
Engineering France. Arnold check out recent 158mple. of a mutated enzyme. 

the Institute's chemical engineering 
faculty in 1987. She·s been thinking 
about how to engi~eer enzymes fot 
quite some time. 

"Our goal as engineers," she says, "is 
to make biological catal ysts that can be 
used in the chemical and pharmaceuti
cal industries. As scientisrs, we are 
hoping to learn more about enzymes 
from the ways they adapt to new envi
ronments." 

Enzymes are nature's movers and 
shakers-proteins whose basic function 
is to break something up or put some
thing togerher. (Pepsin, which breaks 
down food proreins' as rhey enter the 
stomach, is a classic example.) Evolu
tion has designed e·nzymes to work 
with extraordinary specifi~ity, and 
they're equally exacting about their 
surroundings-most function best in 
watery solutions, at the mild tempera
tures and neutral pH levels that living 
things generally find congenial. They 
perform poorly, if at all, in the absence 
of water, ar high t~mperatures or pres
sures, or in [he orher types ~f harsh or 
roxi e environments thar characterize 
many chemical and ·industrial pro
cesses, from phati:n:aceuticals manufac
curing to environmental cleanup. But 
compared to the exquisite precision 
wich which enzym~s go about cheir 
work, the nonbiological cacalysts cur
rendy used in such operations are 
moscly rank amateurs. They turn out 
small quanticies orrhe desired producr, 
they leave considerable detritus in their 
wake, and rhey're oblivious ro cerrain 
kinds of impurities. For instance, 
most nonbiological catalysrs can·t rell 
rhe difference between a lefr- and a 
righr-handed isomer-rhar is co say, 
between che active mol ecular agent in a 
parcicular compound and ;'ts ineer mir
ror image-and bli·ndly turn out both . 
(This may nor soun·d like much, excepr 
that sometimes the' right-handed iso
mer is really an evil twin: it was che 
seemingly innocuous right-handed 
isomer of chalidomide chac led to medi
cal disaster in che 1960s.) 

Many of these problems, says 
Arnold, mighc be overcome if enzymes 
could be persuaded .to acc as catalysts in 
industrial and man~facruring setrings. 
"Nature built extremely sophisricated 
catalyric machinery inro enzymes, but 

never adapted ic CO industrial manufac
turing," she says. "We are runing en
zymes to work in nonnatural 
siruations- to overcome the fact that 
narure's objectives are differenr from 
modern induscry's." 

In their first attempr co gec an en
zyme to do what comes unnaturally, 
Arnold's team worked with subtilisin, 
ah enzyme that rakes its name from · irs 
hosc bacterium, Bacillus subtilis . Like 
all enzymes ic's happiesr in water, 
where ic goes co work like a cleaver, 
chopping proceins inro cheir consticu- . 
ent amino acids by cllning the pepride 
bonds that hold the acids rogether. 
But Arnold and postdoctoral research
ers Keqin Chen and Li You have suc
ceeded in producing forms of subcilisin 
chac function with equal dexcerity in a 
nonaqueous solution, one containing an 
organic solvent known as DMF. And 
they've modified the subtilisin so that 
once it's in this alien habitat, it no 
longer breaks the bonds between ami no 
acids; instead, it joins them back to

gecher. Ir·s a talenr , Arnold points out, 
tbat could prove ext remely useful in 
materials and chemical synthesis . 

"One reason we chose to work with 
subtilisi n is thac we knew that in the 
presence of DMF, the 'wild type' or 
natural form already has a feeble abilicy 
co pue amino acids back together," says 
Arnold. "Bur it doesn't form bonds in 
DMF wich anywhere near the efficiency 
that it cleaves them in water. So, rhe 
wild type has chis latent porenrial bue 
ic's poorly expressed. What we did 
was drive the enzyme's evolution in a 
direcrion chat optimizes rhac parcicular 
potencial." 

To lead rhe enzyme down their cho
sen parh, the Caltech researchers em
ployed directed evolurion, which is 
anorher way of saying that they mu 
tared the enzyme in rhe laboratory with 
a definite aim in mind. Like all pro
teins, an enzyme's structure and func
tions are decermined by its amino acid 
sequence, which in turn is governed by 
its DNA. Arnold 's ceam used a com
mon genetic-engi neering technique 
called polymerase chain reaction (PCR) 
to turn out multiple copies of sllbtilisin 
DNA, and deliberately introduced 
errors into the copying process. All che 
mutations were made at random, rhe 



same method evolution has employed 
for the last three billion years. As the 
mutated variants accumulated, they 
were screened for enhanced activity in 
DMF. Those that seemed especially 
proficienr were put through further 
rounds of random mutation until the 
researchers isolated a form of subtilisin 
that thri ved in high DMF concentra
tions. 

Only ten amino-acid changes, says 
Arnold, account for the striking differ
ences between the wild-type subtilisin 
and tbe new variety that deftly assem
bles bonds in DMF. "If you put natu
ral subtilisin into a solution that's, say, 

60 percent DMF, it hardly functions at 
all. But our new subtilisi n variant 
works in DMF nearly as well as rhe 
wild type does in water." 

Now that sbe's shown what can be 
done with one enzyme, Arnold bas a 
shopping list of features she'd like to 
modify in others. For instance, she'd 
like to develop a class of enzymes that 
can catalyze reactions at temperatures 
considetably higher than their normal 
comfort zone of between 25 ° and 50° 
C. Other enzymes might be altered to 
function in highly acidic or alkaline 
envitonments, or to work on slightly 
different substrates. "Now that we 
know this procedure works in prin
ciple," says Arnold, "there's a whole 
range of properties we can begin to 
think about changing." 

It took Arnold rhe chemical engi
neer only six weeks to get from water
friendly to DMF-friendly subtilisin, a 
finding that Arnold the biochemist 
thinks should make students of evolu
tion sit up and take note. "When we 
started screening the new variants for 
enhanced activity in DMF, we had no 
idea how long the process might take," 
she says. "The question was, 'Are there 
few, or many, solutions to this prob
lem?' Well, it turns out that the solu
tions are not rare-we had to sift 
through only 4,000 varieties to fi nd the 
result we wanted. But at the begin
ning we didn't know whether ir would 
take 3,000 tries or 3 billion. That's 
like the difference between six weeks 
and 6,000 years. So, the larger ques- . 
tion we've been dealing with is, how 
adaptable are the molecules of life? It 
looks like they may be very adaptable. 
And that has some fascinating implica
tions, not only for direered evolution, 
but for evolutionary biology." 

Compound complex 
Associate Professor of Chemistry 

Andy Myers has spent the last few years 
investigating a class of "very interest
ing compounds" that are both beautiful 
and deadly. He's intrigued by how the 
one characteristic telates to the other. 
Psychologists and philosophers ask this 
question a lot too, but Myers' concerns 
are different. The chemical compounds 
he works with are among the most 
potent antitumor agents ever isolated. 
They're manufactured by microbes, and 
as long as tbey remain in that patticu-

lar bacterial milieu they appear ro be 
harmless. But insert them into a mam
malian cell and they destroy it-an 
undesi cable outcome if the cell is 
healthy, but a highly desirable one if 
the cell happens to be part of a malig
nant tumor. They mount these attacks 
with remarkable efficiency. 

"These compounds are extremely 
porent cell-destroying agents," said 
Myers. "They appear to be effective at 
far lower concentrations than many of 
the chemotherapeutics thar are cur
rently in use." 

To those attuned to molecular 
aesthetics, they're also quite beautiful, 
with some of the most inrricate archi
tectu re yet seen in organic molecules. 
How these complex molecular arrange
ments generate such potent antitumor 
properties is one of the key questions 
that Myers and his research team of 
more than a dozen graduate students 
and research fellows have been trying to 
answer. They've taken a hands-on 
route to the solution, building these 
molecules in the lab. Mter more than 
three years of work, they've almost 
completed the synthesis of one target 

compound, neocarzinostatin, and have 
made considerable headway with an
other, dynemicin. In the process, says 
Myers, they've learned some exciting 
new chemistry that has helped them to 
understand the molecular basis for 
these substances' anticumot activity. 

A key player in neocarzinostatin's 
metamotphosis to a cellular toxin 
turns out to be a molecule called glu
tathione. Although it's not found in 
bacteria, glutathione is present in all 
mammalian cells, where one of its chief 
functions is to identify and eliminate 
alien substances that might harm rbe 
cell. I n the presence of neocarzi no
statin, however, this defense mecba.
nism boomerangs. "Instead of 
destroying neocarzinostatin," says 
Myers, "glutathione literally reshuffles 
its molecular structure in such a way 
that it becomes lethal to the cell. The 
evidence so far suggests tbat the recon
figured neocarzinostatin does this by 
cleaving tbe cell's DNA and thus de
stroying it. One of our goals is to 
understand the precise molecular mech
anisms that underlie this behavior. 
Another is ro synthesize molecules that 

function just like neocarzinostatin but 
whose structure is less complicated." 

While Myers and his colleagues have 
made impressive progress on both these 
fronts, their task hasn't been an easy 
one. Think of putting together an 
intricate kinetic sculpture- a Calder 
mobile on the nanoscale-and then 
trying ro fashion a replica that carries 
out precisely the same functions with 
fewer parts and a less elaborate configu
ration. One of the chief challenges 
facing Myers and his team has been 
that the dynalnics of neocarzinostatin 
have curned out to be as complicated as 
its design. The chemical bonds that 
hold the compound together are, in 
Myers' words, "highly strained," and 
the experimenters have had to work 
out how to build this strain into their 
synthetic version. It's not only a mat
ter of secu rely posi tioni ng each spri ng
loaded bond; Myers and company have 
also had to develop ways to contain the 
bonds' explosive potential in a mol
ecule cnat has "a tendency to react 
with just about everything." 

Nature throws compounds like neo
carzinostatin together with apparent 

Associate 
Profes.or of 
Chemistry Andy 
Myers (right) 
and graduate 
student In 
chemistry 
Marlys 
Hammond 
scftltlnlze a 
molecular 
model of an 
Intermediate 
step In the 
synthesis of 
neocanlno.tatln. 

ease. Chemists have to assemble them 
through multistep synthesis-"a brutal 
process," says Myers, who discovered 
just how demanding it could be as a 
graduate student of E. ].Corey's, the 
Harvard chemist who won the Nobel 
Prize for his work in synthetic organic 
cbemistry. In the case of a reactive 
substance like neocarzinostatin, it takes 
approximately 50 steps and consider
able patience and ingenuity to pur rhe 
molecule together. The chemists need 
to figure our wbich reaction will suc
cessfully convert compound A to com
pound B, and which will make B into 
C, and so on. There are numerous false 
starts and failed leads along rhe way. 

''To make these compounds we typi
cally have to develop highly specific 
reaction conditions for every step in rhe 
process," Myers says. "We design ex
perimental conditions that we believe 
will do the trick, and then we see if the 
desired reaction occurs. Frequently, it 
doesn't, and tlien we have to try some
thing else. In a complicated molecule, 
this process can take years, and the 
failure rate is high. Making the tech
nique succeed requires an intimate 

knowledge of chemical reactivity and 
a very sound grasp of the reaction 
mecbanisms." 
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Although they remain about a dozen 
steps away from completing neocar
zinostatin, Myers and his team have 
succeeded in synthesizing a number of 
molecules that exhibit its properties in 
the test rube. How effectively these 
substances would work in living organ
isms remains an open question. And if 
they do function as well as their natural 
counterparts, there's the problem of 
toxicity to consider. Like many forms 
of chemotherapy, neocarzinostatin 
doesn't confine its deadly effects to 
cancerous cells, it devastates the 
healthy ones too. "Ideally," says Myers, 
"you'd like to be able to customize 
these compounds so thar they would 
preferentially attack tumor cells." 

Thar limitation hasn't stopped a 
number of pharmaceutical companies 
from looking closely at the potencial 
biomedical applications of this type of 
work. One strong possibility, says 
Myers, is that a uniquely powerful 
compound like neocarzinostatin or its 
synthetic analogs could be used in con
jugation with monoclonal antibody 
therapy, which targets specific tumors 
for destruction while sparing the 
healthy cells. 

Physics in flux 
"In the kind of physics I srudy," says 

Assistant Professor of Physics Nai
Chang Yeh, "the basic language is 
quantum mechanics, and that's not a 
language mosr people-even some 
scientists--are especially familiar 
with." How true. So Yeb, the only 
woman on Caltech's teaching faculty in 
physics, has worked up a few listener
friendly sentences to help demystify her 
wotk. She explains that she's studying 
how superconductors--devices in 
which an electric cutrent can, like a 
frictionless bearing, run forever-re
spond in the presence of strong direct
current (DC) magnetic fields. 

The kind offield-strength Yeh is 
talking about is in the 100,000 gauss 
range. (Earth's magnetic field, by way 
of comparison, is about 0.5 gauss.) Her 
research, says Yeh, has applications on 
borh the large and small scale: the 
former includes MRI (magnetic reso
nance imaging), plasma fusion, energy 
srorage, and-always a popular ex
ample-rhe design and construction of 
levitated trains; the latter encompasses 
microwave device components such as 
oscillators, filters, and antennas for data 
communications, as well as supercon
ducti ng quantum interference devices 
(SQUIDs) for ultra sensitive voltmeters 
and magnetometers. Yeh is interested 
in tbese possibilities, but her real focus 
is on fundamental questions. She's 
trying ro understand why nature has 
chosen this arena to exhibit some bi
zarre and-to a physicist-beautiful 
behavior. 

In terms of their response to mag
e ontinued on page 7 
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FRIENDS 

Irvine Fellowships 
open vistas for 
C altech students 

On a typically hot, smoggy day in 
Pasadena, it's not unusual to find Jean 
Andino indoors, in a hot, smoggy labo
ratory. Andino, a fourth-year graduate 
student in chemical engineering, 
spends most of her time in Caltech's 
first indoor smog chamber, which she 
designed and built during her first year 
and a half on campus. 

Officially called an indoor photo
chemical reactor, the chamber re
sembles a tanning booth standing on 
end. The earth's atmosphere is simu
lated in a Teflon bag that hangs from 
the top of the chamber, surrounded by 
an array of ultraviolet lights. 

Andino pumps a variety of chemical 
compounds into the bag, such as iso
octane, a gasoline component. She 
turns on the lights that initiare rhe 

.J_n Andino, a grad ... t •• tud.nt .up
port.d by an Irvin. Foundation F.llow· 
• hlp, .tand. In 'ront 0' the control. to 
the photoch.mlcal r_ctor that aha 
d •• lgn.d and built to .Imulat. amog. 
Andino, who gr.w up In N.w Yort< 
City, beoame Int .... t.d In the 
ch.mloal nature 0' _g while .h. 
wa. an und.rgraduat. at Harvard. 

chemistry , and then monitors the reac
tions. She then develops computer 
models of the reactions that can be 
used by government agencies to pre
dict, for example, how regulating cer
tain emissions can affect the air we 
breathe. 

''I've always been interested in 
chemistry," Andino says, "but this 
seemed practical to me and something 
that would make a difference." 

Andino is one of eight graduate 
students on campus who are supported 
by the James Irvine Foundation Minor
ity Fellowship Program. The program , 
which has also funded the work of three 
postdoctoral fellows and is currently 

fundi ng three more, scaned at Cal tech 
in 1990 with a $1 million granc. 

The purpose of the fellowship pro
gram is to help increase the numbets of 
African Americans, Native Americans, 
Hispanics, Narive Alaskans, and Narive 
Pacific Islanders in the sciences and 
engineering. Due to limited opportu
nities and incentives, few underrep
resented minoricies have gone into 
these flclds. Another goal of the pro
gram is for the Irvine fellows to become 
role models and draw orher young 
people of minoriry groups co careers in 
science and technology. 

Underrepresented minorities 
accounr for only about 2 percent of 
all graduate students at Caltech, com
pared to 8 percent of undergraduates. 
But Cal tech recently hired Connie 
Calderon, assistant dean of graduate 
studies, to help recmit minority gradu
ate students and, wi th the help of the 
Irvine Foundation, the Institute hopes 
that tbe Cal tech student, teaching, and 
research community will better reflect 
the makeup of the U.S. popularion. 

"One of the highest priorities at 
Cal tech is to increase rhe presence of 
exceptional minority students on cam
pus," says President Tom Everhart. 
"The Irvine Minoriry Fellowship Pro
gram has enabled us (0 attract such 
students to Caltech, where they are 
doing well." 

Since thc Los Angeles riots of April 
1992, many Southern California foun
dations and corporations have been 
reevaluating their grantmaking strate
gies, focusing more 00 social and edu
cation programs tbat benefit uoder
served communities. The Irvine Foun
darion has been concentrating on inner
city programs fot more than 10 years. 
Last year alone, it donated $2.8 million 
to community organizations working 
in riot-affected areas of Los Angeles. 

The Irvine Foundati on is the largest 
private foundation dedicated exclu
sively to the people of Califotnia. It 
has been a leader in encouragi ng 
women and underrepresented minori
ties to pursue higher education, and 
Cal tech is a major recipient of irs funds. 

"Helping Cal tech arrract and sup
port top graduate students from minor
ity communities fits in perfecdy with 
the Irvine Foundation's mission to help 
make higher education accessible CO all 
Californians," said irs president, Dennis 
Collins. 

Attracting mi nority students to 
Caltcch's graduate programs is also one 
of Andino's goals. "One of the things 
Cal tech needs to do is to introduce 
more people to the Cal tech environ
ment," says Andino, who has done 
some recruiting for the Institute. "If 
Cal tech doesn't rake a stand when re
cruiting more people of different cul
tures and races, then ir looks like 
Cal tech is trying co exclude people." 

The Irvine Fellowship Program is 
one way Calcech is taking a stand. One 
of the benefits of having the five-year 
Irvine Fellowship is that Andino can be 
assured of fl nancial support rhrough 

her graduate years and can concentrate 
on her studies. 

"IfI didn't have the Irvine Fellow
ship, I'd need co be concerned about 
support from yeat to year ," says 
Andino, a founding member of tbe 
campus chapters of the Society of His
panic Professional Engi neers and the 
National Society of Black Engineers. 
"Jr provides me with some peace of 
mind." 

Reunion gift 
results announced 

Presentation of class gifrs to Cal
tech's A.nnual Fund is very much a part 
of the reunion festivities that take place 
each year in conjunction with Seminar 
Day. Since those gifts were presented, 
additional funds have come in, contrib
uti Ilg to the overall rorals. Here are 
the final amounts, announced by tbe 
Annual fund: 

The Class o f 1943, chai red by 
Ernest Wade, raised $51,047, with 
contributions from 45.4 percent of the 
class. Gift commi ttee members were: 
Earle Bunker,.J r., Roberr Davis, Mitch
ell Dazey, Raymond Harless, W. Law
son Jones, Richard McWethy, Walter 
Rhoades, and L'lwrence Rockwood . 

The Class of 1948, chaired by Rich
ard Alexander, raised $140,090 from 
,5.8 percent of the class-the largesr 
amount ever raised by this class. The 
Gift Committee was made up of 
Vincent Honnold and Robert Stokely. 

The Class of 1953, chaired by Rolf 
Hastrup, raised $18,780, wirh conrri
butions from 44.4 percent of the class. 
The Gift Committee members were: 
William Gardner, John Gee, Ronald 
Helin, Richard Jaffe, Earl Jacobs, 
Sheldon Rubin, and John Winslow. 

The Class of 1958, chaired by Rob
ert Schenter, raised the largest contri
bution in the history of the c1ass
$42,0,0, with contributions from 
45.2 percent of rhe class. The Gift 
Committee members were: Gene Beis
man, Terry Col e, AtHanas Dundzila, 
Alan Forsythe, Gordon Glattenberg, 
Lance H ays, Riley Holly, Bruce Mc
Keever, Harold Morris, Lawrence Nel
son, Philip Reynolds, Richard Van 
Kirk, and Robert Worlock. 

The Class of 1963, chaired by Susan 
Wu, also acbieved rhe best contribu
tion record in its history-$15,510 
from 41 percent of rhe class. The 
members of the Gifr Committee were: 
Irwin Alber, John Alleman, Philip 
Banks, Thomas Cole, Herbert Curtis, 
Vladimir Dvornychenko, James Ged
dis, Harris Gold, Jackson lto, Michael 
Krieger, John Letcher, Jr., John Lewis, 
Jobn May, Alfred Pinchak,John Porrer, 
Ivar Tombach, and Charles Wang. 

The Class of 1968, chaired by 
Michael Casteel, broke two records
one for the largest amOUnt raised by rhe 
class, and the other for the largest 25th 

reunion gift. The conrributions, from 
37.5 percent of the class, toraled 
$41,990. The Gift Commirree mem
bers were: Randall Cook, Ronald 
Drucker, Leonard Erickson, Jobn Fraz
zini, S. Rock Levinson, Barty Lieber
man, Kau-Un Lu, Adelbe rt Owyoung, 
and Craig Zumbrunnen. 

The Class of 1983, chai red by Gary 
Tanigawa, also raised the largest 
amotlm ever donated for this class, 
with $1:),538 in contributions coming 
from 26.3 percent of the class. The 
Gift Committee members were: Philip 
Albert, Cynthia Atherton, Christopher 
Barrett, Walter Chen, Arthur Fortini, 
Maurice Hernandez, Wendy Hofius, 
Joseph Humpbrey III, John Nugem, 
Jr., Russell Quong, Gregory Schente!, 
and Eric Sinn. 

Wh.t could be more PC CPr •• ld.nt'. 
Circle, that 1.1 than paying a vi. It to 
Wa.hlngton? And that'. what memo 
bera of the A •• oclat •• ' Pre.ldent'. 
Circle did thl. pa.t Augu.t when they 
embark.d on • land .nd .ea tour 0' 
the .tate 0' W •• hlngton'. Olympic 
P.nln.ula and San .Juan 1.land., led 
by Em.rltu. Pro' ••• or 0' O.ology and 
Oeophy.lc. Cia rene. Allen. For good 
me •• ure, they .v.n .... ought • pr •• I. 
d.nt along with them. Abov.: Dorl. 
and Tom Ev.rhart (back ._tl, Oeorge 
Smith '44, PhD '52, and Robert H.nlg. 
.on '48, MS '4S1, crul •• the wat ... off 
the San .Juan I.land.. B.low, On the 
.. m •• xcur.lon, A •• oolate. Stan and 
Mary .John.on .oak up a '.w ray. and 
a little zinc o:xld •. 
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The 
CAMPAIGN 

jorCALTECH 
A SECOND CENTURY OF DISCOVERY 

o r t 

money for scholarships at Cal tech requires some invenciveness. Earlier this year, convinced that funds for under

were a vital priority of the Campaign for Caltech, a group from the Associates of Caltech got rogether and devised 

unIJre,ce9Ien~€d plan chat has generated highly successful results. 

p/t)aslcaHy called for individual members of the Associates to pool their resources, and as a result, they have established twO 

~:::==~!Si:,gtadu,ate scholarships. Since June, when the plan for a group scholarship was unveiled, $675,000 has been raised for the Associates 

Endowed Undergraduate Scholarships. 

''I'm quite pleased with the way things have gotten started," said George F. Smith, presidenc of the Associates, an Institute support 

group that provides funds for research and educational programs. UIn JUSt a few monchs, 26 people responded and I'm sure there will be 

more." 

Most of the Associates who participated in the program concributed $25,000 each, while one, Bridget Emerson, pledged $50,000. 

The others who participated are Laurel and Dr. Hubert Dubb, Miriam and Clayton Englar, Myrtle and William Harris, Beverly and 

Wayne Herzig, Margaret and George D. Jagels, Mary and J. Stanley Johnson, Bobbie and Ralph 

Jones, Helen Keeley, Shirley and Carl Larson, Doreen and Meyer Luskin, Ilene and Dr. J. Howard 

Marshall III, Elise Mudd Marvin, Nancy and Dr. Fred Morris, Joanna and Downie Muir III, Doris 

and Charles Pankow, Richard Parker, Deedee and Dr. Eberhardt Rechtin, Margaret and J. 

Randolph Richards, Pat and Dr. William Russell, Elizabeth Loucks Samson, Dorothy and Joseph 

Schirtzinger, Jean and Dr. George Smith, Elizabeth and Frank Whiting, Patricia and Dr. William 

Wright, and Robert Zurbach. Smith hopes that at least 13 more Associates will participate, so that 

they can create four endowed scholarships at $250,000 each. 

Members of the Associates have been among the strongest supporters of undergraduate educa

tion at Cal tech, establishing 23 endowed scholarships over rhe years. They have also demonstrated 

their support through a program established in 1990 called Dollars for Scholars, which provides 

full and parrilli scholarships. That program provided $150,000 in scholarships during the last cal

endar year, as part of the $6.8 million that the Associates concributed to Cal tech last year. 

So far, the Campaign for Cal tech has raised 44 endowed undergraduate scholarships out of the 

60 needed. As the COSt of a Caltech education has increased and federal assistance has dried up, 

scholarships have become increasingly important to attract the top high school students interested 

in science and engineering. 

.ridlet Emer.on has contributed S50.000 to an Associate. 
drive to ral,e money for under,raduate scholarships. An 
artist, Emerlon lay', "ealtech cenerate, a lot of enthusiasm 
for science - and that's contagious," 

In the 1980 academic year, federal aid accounted for 46 percent of all undergraduate financial aid at Caltech, while the Institute 

contributed 41 percent from several sources, including gift income and endowment. Last year, the federal government provided only 

2I percent of total aid, while Caltech's share was 74 percent. 

The increase in funds from scholarships has not been enough to offset the dwindling share of federal aid, so Cal tech has had to use 

money from its general fund to meet students' financial aid needs. Last year, 58 percent of Cal tech undergraduates received need-based 

scholarships or. grants at an average amount of $1T,823. 

INS IDE 
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"Coming up with the money to provide grant funds for undergraduates is getting 

increasingly difficult for Caltech to do," says Gary Lorden, vice president for student 

affairs. "The shortfall between endowment funds for scholarships and the money Cal tech 

has had to come up with to supply undergraduate aid growth is over $4 million a year. 

That has been increasing at a faster rate than any. other part of the Institute budget." 

Continued 011 page 8 
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A MIIIAG' '.OM 1HE 

CAM' A I G HE X leu,. I VE 

COMMITTEE 

Total ,attainment to 

date for The 'Cam,palgn 

for Caltech has topped 

our $35:0 ml"lim nomi

nal goal. This is good 

news. The Campaign 

Executive CommIttee 

extends its heartfelt congratulatl,ons to 

the many Caltech alumni and friends 

'whose personal generosity and volun

teer efforts have helped make this pos

sible. This Is truly an achievement of 

which we can an be pr.oud. 

The bad ,ne.ws Is that we. are fa·r from 

meeting the dollar goals for five areas 

of high academic priority. Because 

n.ot all gifts to ttoe . Campaign were for 

prolectslncluded ,among the targeted 

academic ob)ec:t1ves, we, must stili raise 

$32: million to meet the dollar goals 

for the following areas of 'need: endow

ment gifts for scholarships, graduate 

fellowships, postdoctoral research 

.fellowships, research venture .funds. and 

gift.s fo.r renewal of campus facUities. 

These priO.rities .are sufficlendy 

important to Calteeh's long-term' $UI:;

cess that we cannot declare ¥Ictory for 

the Campaign unless theseO'bjectiv,es 

are also met. 

In the .Iast year, through specht! efforts 

to rai.se endowment funds, Caltech's,. 

friends have proved that tt)ey can 'respond . 

to the Institute's priorities, ,and that 

their respons.e e"n have real Impact. 

During that tlm~, Caltech alumni and sup

porters contrIbuted over $ I 2: mUilon 

for endowed scholanhlps, graduate fel

lowships, and postdoctoral fellowships, 

and almost $ I million In additional funds 

for curl'entscholarshlp'aid. 

The GI'anvlUe Postdoctoral Fellowship, 

IIIstablished In memory of my good 

frlen.d and feUow trustee, Campalg ... 

Chai.rman James W. GlanvHle, was one 

result oftho.e ,efforts. The Bechtel 

Gradu:ate Fellowships, the Packard 

,Foundation .and Vincenti gifts for endowed 

student aid, and the Associates Endowed 

Undergraduate Scholarships. are o.thers. 

T'o eVlllryone who participated In 

these efforts, I ext'end heartfelt tha.nks. 

The final tWO months of the Campaign 

give every individual In Caltech's extend

ed family an opportunity to step forward 

and be counted - either by m'aking a 
first gift to the Campaign, or by adding 

to a previous C.ampalgn commitment. 

Caltech is blessed with avery loyal 

group of alumni and (ri'ends" Let u:s Join 

together to make Th;e Campaign for 

Caltech a $t!cc;ess, In every .sense .of the 

word. 

For the Camp.tJJ,n ~ecutlve Commlttlle 

'William F. KI.esc"'n /ck 

Vice' Chairman 

CaltedtSoardof Truste.es 

I 

GLANVILLE POSTDOCTORAL FELLOWSHIP 

COMMEMORATES LATE CAMPAIGN CHAIRMAN 

.altech has received ove1' $I million irl gifts and pledges to estab/iIh theJmnes W 

Glanville Postdocto'ral Fellowship. N amed <I/ter the ealtech ct/ummJs and longtime 

tmstee, who died last yem; the fellowship will be ctssigned ctS needed among 'variouJ 

disciplines at the discretion of lmtittlte Provost Patti Jennings. 

Glanville, a general partner in the Wall 
Street Ii rm of Lazard Freres & Co., was 
serv i ng as chairman of the Campaign for 
Cal tech when he died of complications 
from injuries suffered in an automobile 
accident. Among his many positions at 
Caltech, Glanville was chairman of the 
Investment Committee, vice cbairman 
of the Board of Trustees, and served on 
the Executive, Nominating, and JPL 
committees. 

"Jim Glanville served Cal tech with 
great distinction," said William F 
Kieschnick, vice chai rman of the Board of 
Trustees and chairman of the Campaign 
Executive Committee. "His tireless efforts 
are a major reason why the Campaign has 
met with such success." 

Among the many projects Glanville 
supported were the Beckman Institute 
(for which he funded the Beckman Exhibit 
Room and the Glanvi Ue Courtyard), the 
McLean Brothers Scholarship Fund, the 
Harold Brown Professorship, and an 
Athenaeum renovation project. He also 
made numerous unrestricted gifts. 

The idea to pay tribute to Glanville 
with a postdoctoral fellowship was con
ceived by a group of his friends and rela
tives, along with members of the Board 
of Trustees. Contriburionsto t;;lt~ch i'Il 
G lanville's name were sent to the Insti tme 
even before the idea of a fellowshi p was 
established. 

A Texas native, Glanville received his 
BS from Rice University in 1944, his MS 
from Cal tech in 1946 and a Cal tech 
Professional degree in 1948, all in chemical 
engineering. After working as a research 
and reservoir engineer for the Humble Oil 
Company for IO years, he joined Lehman 
Brothers in 1959 as an associate in their 
petroleum, chemical, and natural resomce 
i nd L1stries department and became a gen
eral partner at Lehman Brothers in 1963. 
He moved ro Lazard Freres in 1978. 

Glanville's eldest son John, a Cal tech 
construction manager, said his father 
would have been hOllored to have a fellow
ship named after him. 

"My dad was a mall of few words," 
Glanville said. "You just knew through his 
acrions, the amount of time he dedicated 
ro Cal tech, and the amoLlnt of time he 
spent on the capital ulmpaign that Cultech 
was right LIp there in his list of priorities." 

James G lanville 

CALTECH FELLOWSHIP 

AND SCHOLARSHIP 

DRIVE PICKS UP SPEED 

AS PACKARD FOUNDA-

TION MAKES GIFT OF 

$1 MILLION 

Ghe David and Lucile Packard 
Foundation has donated $1 million to 
support the establishment of a graduate 
fellowship and undergraduate scholarship 
program at tbe Institute. The program 
will be named ill honor of David and 

,Lucile.Fackard. Me Packard is a co-founder 
of the electronics company I-Iewlett
Packard. I-Ie and his wife Lucile, who died 
in 1987, have long been generous suppOrt
ers of education. The foundation awarded 
the support in tesponse to a Campaign 
appeal for endowed scholarships and 
fellowshi ps. 

"David Packard and the Packard 
Foundation have shown their generosity 
to Cal tech for many years," said Caltech's 
president Torn Everhart. "With rhe estab
lishment of the David and Lucile Packard 
Foundarion Endowed Fellowship and 
Scholarship Program, Cal tech will be able 
to recruit some of the best undergraduate 
and graduate students. Combined with 
the Foundation's Fellowships in Science 
and Engineering program for young facul
ty, which includes seven Packard Fellows 
from the Cal tech faculty, this gtllnt will be 
helping to suppOrt our nation's next gen
eration of young scientists and will facili
tate some very exciting research at Cal tech. " 

David Packard, a life member of the 
Cal tech Associates, retired in September as 
chairman of the board of Hewlett-Packard 
Company. Cal tech has benefited from mil
lions of dollars in donations of electronics 
equipment fi:om Hewlett-Packard over 
the years. 

The David and Lucile Packard 
Foundation was created in 1964 to support 
and encourage organizations dependent on 
private funding and volunteer leadership. 
It makes grants for programs in the arts, 
community, marine biology, environment, 
population, education, and children's health. 



GENE VINCEN T I: 

J TO NURTURE THE FUTURE -"'F' , , 
LmL~/ime Pasadena resident Marion Gene Vincenti has donated nearly $1.6million to 

(:::::!;Jitf[.Je. tfust(j.b> ish an endowed fund to support .ltudent aid. The gift will contribute to 

undergraduate scholarships, graduate fellowshijls, and postdoctoral research fellowships. 

"My thought is to make college pOHibfefor kids who have the qualifications but don't 

quite helVe the money," said Vincenti, a member of the Anociates of ealtech since 1971. "/ 

found out there was such a need, so the fund meets the need. " 

Vincenti said that rather them restrict the fimd to a j,articular division or discipline, 

she jmt wanted to mpport higher education. 

"For many years. rve put 

youngsters through 

college. They've paid what 

they co uld. and I've 

done the rest . I'm interested 

in young people 

getting an education so 

they can support 

themselves and contribu te 

something to the world. " 

- Gene Vincenti 

"eene Vincenti has been I 'riend tc;/ 
Cal tech for many years, and \Vexa Ie deeply 
grateful for her latest gift," said President 

Tom Everhart. "The nature of the gift is 
parricularly important, since without 
unrestricted scholarship and fellowship 
funds, many needy students would not be 
able to attend Caltech." 

Vincenti and her late husband, Louis, 

the former president of Mutual Savings & 

Loan Association in Pasadena, joined the 
Associates in I97I and were active for 
many years. Before then, however, Mrs. 

Vincenti would often visit Cal tech while 
she was growing up in Altadena. As a 
teenager, she attended dances on campus. 
And her sister, who was secretary to the 
Institute's comptroller, occasionaUy invit
ed her to lunch at the Athenaeum. 

On one such occasion, as they were 
walking to the Athenaeum, she remem
bers seeing a man with wild white hair 
leaving the building. She recognized him 
at once as Albert Einstein. 

As they were approaching Einstein, 
her sister told her that if he was in a good 
mood, he might say hello. Her sister 
stopped him and they talked for a while. 
Vincenti has never forgotten the meeting. 

An avid gardener, with two greenhouses 

filled with orchids, Vincenti swims, reads 
three newspapers, and spends at least two 
hours on her investments every day. A 
contributing life member of the Associates 
and a member of the President's Circle, 

Vincenti is also an active traveler, having 
made trips to Vietnam, the North Pole, 
and Egypt, among many other destina
tions. In November, she went on 
a President's Circle trip to New Zealand, 
where she's been twice before. 

The gift to Cal tech is a continuation of 
what Vi ncenti has been doing for years, 

since she has already helped pay the 
college tuition for tbe children of several 
ftiends and acquaintances. 
"For many years, I've put youngsters 

through college," she says. "They've paid 

what they could, and I've done the rest. 

1'm interested in young people getting 

an education so they can support them-
selves and contribute something 

to the world." 

Gene Vincenti is 
> committed to helping 
\ young people get an \ .. ~"." 

l \ 
\ 

"""""~~ 

MAKE GIFT OF TWO 

FELLOWSHIPS 

Named afier tbe interrtationetl engineering and cowtruction 

jil7n, of which Bechtel is chairman emeritus, the Bechtel 

Graduate Pellowsbips in Engineering are intended to 

JUjJport high-potential engineering graduate students, 

with a preference for women and African Americans. 

6) s the Campaign for Cal tech has neared 
its conclusion, the areas most in need of 
funding are undergraduate scholarships 
and graduate and postdoctoral fellowships. 
The gift from Mr. and Mrs. Bechtel was a 

direct response to an appeal to Caltech's 
trustees by William Kieschnick, chairman 
of the Campaign Executive Committee, 
urging them to support scholarships and 
fellowships. 

"Endowed funds for student aid conti n
ue ro be one of Cal tech's greatest needs, 

and we are gratified that the Bechtels have 
responded to this particular appeal," said 
President Tom Everhart. "We are honored 

to have tbe Bechtel name associated with 
fellowships in engineering at Caltech, as 
well as other areas of the Insti tute." 

Stephen D. Bechtel, Jr., has served 
Cal tech for many years. Named to the 

Board of Trustees in 1967, he is also a mem
ber of the Campaign Executive Committee 
and the Buildings and Grounds Committee. 
He and Mrs. Bechtel are life members of 
the Associates of Cal tech and members of 
the President's Circle. 

John Seinfeld, chairman of the Division 
of Engineering and Applied Science, said 
that having the Bechtel Fellowships will 
help the division attract the nation's top 
graduate students in engineering. He said 

that the division is currendy considering 
candidates for the Bechtel Fellowships. 

"Endowed funds for 

student aid continue to be 

one of Caltech's 

greatest needs, and we are 

gratified that the 

Bechtels have responded 

to thi s particular 

appeal," said President 

Tom Everhart . 

o 
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NIW TAX LAW 

"'R I ENDLY" TO 

POTINTIAL CAMPA I GN 

CONT •• IUTOIS 

Individuals who have been can· 

templatlng a gift to Caltech may 

have several additional reasons to 

give this year due to provisions of 

the new 1993 tax law. 

"With the new tax law, a gift to 

The Campalln for Caltech could 

brinl significant tax benefits to the 

donor," says Tom Smith, Caltech', 

director of gift and estate plannlnl. 

"A number of people we have talked 

to have cited higher tax rates and 

the elimination of the alternative 

minimum tax for lifts of appreciated 

property as additional reasons for 

making a 11ft before December 31." 

As a rUele of thumb, the larger the 

gift, the more significant the tax 

benefits are Ilkely to be. A brochure 

available from the Caltech Office of 

Gift and Estate P1annlnl explains 

these potential benefits In more 

detail. WhHe Smith cautions that 

everyone's situation Is different and 

sUlgests that Individuals consult with 

their own tax advisors before mak· 

Ing a significant 11ft, he says, "We're 

here to help, and we're always happy 

to talk to people who are thlnklnl 

about supportinl the Institute." 

For further Information about 

makinl a 11ft to Caltech, or to 

request the brochure mentioned 

above, contact the Office of Gift and 

Estate Planning at 818/395·2927. 

1992.1993 HONOR ROLL 

Z
lte'h takes this opportunity to thank all ~f the many individuctls 

irO ha 'e sujJJ)orted its programs this past yeal~ In particular, we wish to 

r, gnize the/allowing groups of individual donors who have made Cl)ntri

btttions during theperiodJuly I, I992, thl'oughJune 30, I99J. 

THE ASSOCIA T ES 

Members 0/ the Associates who 
have made contribution.I' of 
$6,000 0" more if! tl gi'llen year 
a,.e recognized as members of 
the Pres idmt' s C irde. 

PRESIDENT'S 

CiRC L E 

Rober< Abbey 
Grace and Ebenezer Ajilore 
Max B. Alcorn 
Shirley and Kenny Allen 
Judirh and Donald Alsradr 
Rosemary and Kenneth 
Anderson 

Berncice Anglea 
Eli%aberh and Victor Atkins 
Sherrie and Ronald Auen 
Sandra and Dale Austin 
Ernestine and R. Stanton 
Avery 

Lela Axline 
Lorna and Alan Bagley 
Amycis Barren 
Elizabeth and Stephen 
Bechrel, Jr . 

Dr. Arnold Beckman 
I-Jester and Dr. Lon Bell 
Christine Birdey 
Sharon Black 
Catherine ilnd Dr. Charles 
Blair 

Dr. Marcell a Bonsall 
Dorothy Ann and F.Otis 
Doorh J r. 

Debor:ah and Otis Boorh III 
Rosalind and James Doswell II 
Ruth Btann 
Evelyn Bray 
Judirh and Richard Bressler 
Joan and Delano Btouilletc:e 
Colene and Dr. Harold Brown 
Celeste and Frederick Brunner 
A.udreyand Alphonse Burnand 
Marccl1a <lnd C lifford Burton 
Nancy and Dr. Richard Call 
John Carney 
Miriam and John Case 
Nancy and Michael Casey 
Dororhy Chandler 
Dorothy and Clyde Chivens 
Margarim N. Clemene 
Lynn and Tony Clifford 
Janice Cline 
Theodore Com bs 
Emily Cosby 
John Cosgrove 
Ida Crotey 
MoniJa Cummings 
Lenabelle and Allen V. C. 
Davis 

Jean and Dr. Fra nk Davis 
Dorothy and Richard Davis 
Mildred and Thomas Davis 
Marjorie and Roger Davi sson 
Ann DeLlUer 
Manny Delbruck 
Barbam and Richard Dickinson 
Frances Doolan 
Sally and Cec il Drinkwarcl 
Virginia aoel Frederick 
Dru,y]r. 

Anoia and Dr. l ee DuBridge 
Virginia Dumbolcoll 
Lucile M. Dunn 
Patricia and J. Benjamin Earl 
13ernardine <lnu Orrin Earl Jr . 
Leonard Edelml.1I1 
Bridget Emerson 

Mi ri~\m and Clayton Englar 
Consudo and Robert' Evans 
Sheryl. Everett 
Doris and Tom Everhart 
Audr:cy and Llwrence Ferguson 
Ruth Ferguson 
Mary Rurh Ferkel 
Lynda and Blaine Pettcr 
Irene I"inkelstein 
Lea and G ilbert Fir>hug h 
Lorene and Raben Foss 
Ann and Gordon Getty 
Frank Gi lloon 
Susan L G imbel 
Gail and Thomas Gimbel 
Georxina and William Gimbel 
John Glanville 
Nancy Glanville 
Bcny and Laurence Gould 
Willi"m Gould 
Naomi and Dr. Jesse 
Greenstein 

Barbara Ann and Dr. David 
Groce 

Darh! and Donald Guinn 
Eleanor and Eugene 
Harrington 

Myrtle and William Harris 
Margaret Hardey 
Lillian Hatherell 
Rick Hayman 
Phyllis and Robert Henigson 
Carol and Warner Henry 
J eannette and Joseph Herron 
BeverJy and Wayne Herzig 
Robert T. Herzog 
Deulah H ezlep 
Nancy and William Hicks 
June and George S. Holdicch 
Louise and William L. 
Holladay (. 

Janer and Collis H . H olladay Jr. 
Leandra and Chades Holland Jr. 
Diana and Christopher Houser 
Dr. George Hausner 
Ru th H ug hes 
Muriel and Millard Jacobs 
Margarer and George D. Jagcls 
Elizabech and Donald ] ohnson 
Mary and J . Stanley ] ohnson 
Alison and Roben J ohnson 
Bobbie and Ralph ]ones 
Dr. Louise and Dr. Thomas 
J ones 

Marion and Earle Jorgensen 
Geraldin~ Kasnicka 
Howard Keck 
Helen Keeley 
Anne and Charles Kennedy 
Margaret Ella Killgore 
Merle Kingsley Elkus and 
Ri chard Elkus 

Ann and Dr. Joseph Koepfli 
Chickie and Charles Keown 
Samuel Krown 
Doris Lamel 
Joanne Gimbel Langslet 
Shirley and Carl Larson 
MargllCC[ and Dr. Roben 
Leighcon 

Perle and Melvin Levet 
Alice Levy 
Hel en Lindhurst 
Dorothy <lnd Harrison Lingle 
Ilene and Dr. J. Howard 
Marshall III 

Elise Mudd ,Marvin 
Rosalie and Oscar Mayer 
Elie and Gordon McClure 
Carol and Christopber 
McGuire 

Patricia McLean 
Thil'za and Chauncey 
Med berry III 

Donna (lnd Dr. Ruben Mettler 
Jane and Milton Mohr 
Betty and Dr. Gordon Moore 
Rem and Walter Moore 
Nancy and Dr. Fred Morris 
Joanna and Downie Muir III 
N.:mcy and Charles Munger 

Teresa Young and Dc. Philip 
Necbes 

Sandra. !layman Nelson 
Pa[ricia and Ri chard Neu 
Jane A nne Noh! 
Dclpha and Robert Noland 
Barbara and Williarn Noll 
Kay and Stephen Onderdonk 
Lynda and Samuel Oschin 
Mary and Dr. Card Octe 
David Pacbrd 
George Page 
Doris and Charles Pankow 
Catherine and Stephen Pankow 
l one and Robert Paradise 
Silvia and Richard Parker 
Mrs. Nathaniel Paschall 
Robert Perpall 
Pamela and Francis Pesenti 
P~te Peters 
William Pickering 
Marie and Dr. ]. Howard 
Pinckard 

Lois and Henry Pracc 
Marilyn and Dr. Allen Puckc[[ 
Constance and Dr. Louis Rader 
Kenneth Rainin 
Virginia and Dr. Simon Ramo 
Barbara and Stanley Rawn 
Doris and Roben Ray Jr. 
Omilee and Edwar(1 Reynolds 
Fred M . Richards 
Margarer and J . Randolph 
Ri chards 

Wally C. Rippel and 'Margarer 
R. Bates 

Edith and Dr. John Roberts 
James Robison 
Toni and Arthur Rock 
Janet Gimbel and Stephen 

Rogers 
Alice and Robert Roney 
Barbara and Richard 
Rosenberg 
Elizab~th Ross 
Catherine and Emrys Ross 
Audrey and Robert ROllcc 
Pat and Dr. William Russell 
Elizabeth Loucks Samson 
Beatri ce and W. Bertram 
Scarborough 

Giovanna and Dr. Richard 
Sehamberg 

Dororhy and ]oseph 
Schirtzinger 

Katharine and Dr. Warren 
Schlinger 

Judith and Dr. Verner 
Schomaker 

Mary and The Honorable 
William Scranton 

Blanche Seaver 
Catherine and R. Michael 
Shanahan 

Carmen and J oltn Sheffield 
Loyd Sigmon 
Mary <lnd Harrison Sigworth 
Norma and Darrell Sluder 
J~~ln and Dr. George Smith 
Helen and Hugh Smith 
Elba and Leonard Smith 
Martha Throop Smith 
Gwen LLucie and Howard Smits 
Ruth and Roland Smoot 
Margarer and Richard Soike 
Carol and Arlo Sorensen 
Therese and Dennis Stanfill 
Sally and Dr. W. L.ywn 
Stanton 

I cill). and Douglas Strain 
Mary and Dr. Laurence Scuppy 
Linda and Paul Tuinenga 
Alice and Thomas Tyson 
Victor Van Line 
Marilyn van Wingcn 
Frances and Howard Vesper 
Jmet and Vicwr Veysey 
Gene Vincenti 
Lulu and Richard Von Hagen 
Pludi and Dr. Jurg W.lser 
Ed ith and Lew Wasserman 



From left, P resident's Ci rcle members Robert H e nigso n '40, MS '49, Illene Mar$ha ll , and Frank 
W hiting $hare a toau during their excursion to the O lympic Penin$ula and San Juan Islands 0 (( 
W as hington State thi$ past Au g ust. 

Olive and Thomas Wacson Jr. 
Lou Ellen and Theodore 
Weaver 

Dorothy and Lewis Webb 
Judy and Fred Wells 
Margaret and Harry Wetzel 
Elizabeth and Frnnk Whiting 
Sibyl and Thomas Wiancko 
Carol and Donald Wilkinson 
Grace and T . A. Wilson 
Beverly and Phelps Wood 
Laum Lee Whittier and Robert 
WoodsJr. 

Betty Sarah and Herman 
Wouk 

Mara W riglu 
Parricia and Dc William 
W right 

Mary and Jobn Young 
Paeticia :tnd Joseph Yzurdiaga 
Constance Z'lhorik 
Escher and Dr. Abe Zarem 
Lilly Zechmeister 
Marjorie and WilUam Z isch 
Joseph Zund 

PROVOST'S CIRCLE 

l"[embers of the Prol)ost'" 
Circle Clre Associates 'who 
have completed their Life 
M embenhij' a.nd continue 
their "ujli,ort of C"ltech by 
making contributions 
between $I,OOO and $6, (Joo 
dnnually. 

Dr. Clarence Allen 
Nancy and Paul H . Allen Jr. 
Joyce and Tway Andrews 
Dee and David Arnold 
Gwendolyn and Dr. Guilford 
Babcock 

Yvonne and ,Hugh Baird 
Viccoria ancl Horace Baker 
Beverly and Eaton Ballard 
Joan and Robert Banning 
Susan and Will iam Bllribault 
J..ucia v. B. Batten 
Linda and Batton Seek 
Helen and Dr. Peeer Bing 
Barbara and Dr. Amasa Bishop 
Mrs. William Bollay 
IngeJore and Dr. James Bonner 
EliZllbeth and Robert 
BowlesJr. 

Hannah G. Bradley 
Barbara and Wilson Bradley, Jr. 
Ursula and James Bradshaw 
Naomi Serruricr Briscoe and 
Charles Briscoe 

J ean Burford 
Lowell and Ben Burke 
Rmh Burton 
RoiJena and Roberr Carr 
Kenneth Cartwright 
Roberta and Willi,lm Chapin 
Laurel and Aaron Clark 
Alicia ancl Edward Clark 
Fmnces and Philip Con ley 
Marg;uet and David 
Cunningham 

Lucille and 'freJ1[ Dames 
Cleona and Lind Davenport 
DOllglas Dearden 
Janet Delmonte 
Laurel and Dr. H'ubert Dubb 

Marjorie and John Edwards 
Alice and Wi ll iam Elconin 
John Elliott 
Patricia Elms 
Rosemary and Albert Erkel 
Georgianna and Paul Erskine 
Suzanne and Edward Eubanks 
Carol Ann and Russell Faucett 
Mabel and Dr. Jack 11azakerlty 
J ean and Fredrick Fdberg 
nIe::.mor and Warren Fenzi 
Jean and Louis Fleming 
Virginia and Gordon Footman 
I-Jarricr and James Gamble 
Sandy and D.wid Gauncletc 
Carol and John Gilbert 
Elizabeth and Clifford Godwin 
Mildred and Dr. Marvin 
Goldberger 

Marie C. and John E. Goode Jr. 
Karie and Dr. Thomas Gordon 
Amy and Oran Graybeal 
Elaine and Arnold Grossberg 
Elizabeth and Gardner Groue rJ 
Joan and William HaeRiger 
leo-dn and Richard Hahn 
Carmen Hale 
The Honorable Cynthia 
Holcomb I-jail 

E lizabeth, and John 1. Herrick 
Lee and Dr. Murray I-lill 
Louise and William Holl aday 
Ora and Dr. Joseph Hook 
Carol and John Hoover 
Sarah and Wi ll iam Hurt 
Ell ie and Robert Ingersoll 
Violet and Dt. Joseph Jacobs 
Frances and W. Morron Jacobs 
Batbara and lirankJameson 
Ruth and Theodore Johnson 
Patricia and R. William 
Johnston 

Jacquelyn Jorgensen 
Elizabeth and Charles Kase 
Deirdre Kieckhefer 
Marie and Dr. Irv ing Krick 
Mrs. Frederick G. Larkin 
Mary and Robert Lestet 
Marguerite and George Lewis 
Anne and Joseph Lewis 
Barbara and Elvin Lien 
Joan and David Lincoln 
Sally and Lorance Lisle 
GertrLlde Loud 
Clara and Jacob Maarse 
Carolyn and Dr. Richard 
MacNeal 

Melba and Hugh Macnei l 
Marjorie and Chester Mac Phee 
Sylvia and Robert Mapel 
Ora Lee and Dr. Frank Marble 
Helen and Dr. Richard Marsh 
Mary and Dr. John Mason 
Betty and Dr. Gilbert McCann 
Patricia and Fmllcis McComb 
Betty and John McGraw 
Schuyler Mellon 
Caryl and B. Mi lo Mitchel 
Martha and Glen Mitchel Jr. 
Margaret and All an Moore 
Joan and I-larry Moore Jr. 
G enie and William Moore 
Virg inia Morse 
}lllle and Coleman Morton 
Karyn and John Nelson 
Anita and LeRoy Nelson 
Pattie Ann and Miles Ncsman 
Dorothy and R ichard Newton 
EJi7,.abeth and Douglas Nickerson 

Heftn and George O'Mara 
Dorothy and Herhert Osborne 
June and Dr. Ray Owen 
Aram Pashgian 
Billie Pau l<::y 
Pauline P<::eerson 
Dr. Mary Baker and Dr. 
Wayne Pfeiffer 

Janet and Mardn Poggi 
Ruth and J. Thornton Posey 
Elouise and Leland Prate 
Peggy Ray 
Deedee and Dr. Eberhardt 
Rechcin 

Mill icent and William 
Reynolds 

Angelyn and Dr. Ralph 
RilTenburgh 

Martha and G. C. Rogers 
Elaine and George Rothtl l 
Pat and Dr. William Russell 
Mari lyn and Charles 
Rutherford 

Loujse and Phillip Saurenman 
WUanil'i.l and Sidney Schafer 
Eleanor and James Schlinger 
E lizabeth and Cure Schu lze 
Katherine and J.c. . 
Schwarzenbach 

Luch ia E. and Dr. Charles 
Shaw J r. 

Chriscine and William Shirley 
Jeanne and H . Russell Smith 
Pacrida and Kjmb~1 1l Smieh 
Ellen and M, Cure is Smieh 
Rurh Ann and Dr. Walter 
Spechr Jr. 

Maurice H. Scans 
Barbara and William SteeleJr. 
Ellie and John Srern 
Dr. Gary Swpian 
Linda and Thomas Tebben 
Frances and Dr. Charles 
Townes 

F. Ead Turner 
Yvonne van Asch van Wyck 
Janet and Richard Van Kirk 
June and Everett Van Ness 
Carolyn and Robert Volk 
Anne Walls 
Valerie and Marcin Webscer 
Carlona Welles 
Marcel la and Lawrence 
W iddoes 

Robert Wilkie 
Lavina Williams 
Luella Woodward 
Joy and Dr. Viccor Wouk 
Sharon and Donald Wright 
Robert Zurbach 

ALUMNI 
CONTRIBUTORS 

The Imtitllie would like to 
th({ l1k the followitlg alm"tli 
who have made .rpeeial gift.r to 
the A tltltial F lIncl. 

199219] THROOP 
SOCIETY LIST 
($5,000 OR MORE) 

D~l le H. Austin 
Charles J. Bidd le 

Delano A. Brouilleete 
Roland A. Budenhol,-er 
Clirford c. Burmn 
John G. Case 
Clyde C. Chivens 
Theodore C. Combs 
Richard H. Cox 
Peter S. Cross 
Rit:harcl R. Dickinson 
Cecil W. Drinkwud 
Leonard B. Edelman 
Clayton H. Englar 
L'1wrence L. Ferguson 
Kenneth D. Garbade 
Llltrence K. Gou ld 
H arry 3. Gray** 
David E. Groce 
Wi lliam H .. Halpenny 
Lawrence A. Hanson 
William N. Harris 
Roberr Henigson 
Wayne M. Herzig 
Robert T. Herzog 
William B. Hicks 
George S. I-Iolditch 
Collis J-1. Holladay 
William 1. Holladay 
Norman H. Horowitz 
George W. Housner 
Millard W. Jacobs 
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J. M. Andres 
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Presidents' Circle members who accompanied Emeritus Professor of Geology and Geophysics Clarence Allen (left) on a tour 
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John Case '17. 
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LeRoy E. Nelson 
Miles A. Nesman 
Joseph Neustein 
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Donald R. Petersen 
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Marcin D. Gray 
Elliott A. Green 
John M. Greene 
Lisa C. Grenier 
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Richard M. Head 
Davjd R. Hearn 
Langdon C. Hed rick 
Thomas R. He inz 
Kenneth L. Hcitncr 
Keith W. Henderson 
Rudolph W. Hensel 
franklin R. Hepner 
Enrique J . Hernandez-Valencia 
David A, Hew itt 
John B. I-ligley 
Lyle N. Hoag 
Frank W. Hobbs 
Raymond W. Hoeppel 
Charles }-1. Holland 
Ril ey H . Holly 
Alhert V. I-101m 
John D. Holmgren 
Richard A. Hoppin 
Derry P. Hornbuckle 
Daniel H, Horowitz 
John M. Hosack 
Li -Hu R. HOll 
Herberr M. Hull 
Neal L. Hurley 
Robert J. H uskey 
Li-San Hwang 
Jack H. Irving 
Marrin H. Israel 
Robert M. Jaffe 
Christopher E. Jensen 
Eric B. Jensen 
Donald K. J ephcott 
Robert L. J ernigan 
Howard E. Jessen 
Roger C. Johnson 
Harold S. Johnscon 
Robert S. Johnstone 
Arnold R. J ones 
Gilbert A. J ones 
Kennerh L. .J ones 
Noel D. Jones 
Orval E. Jones 
Robert G, Jones 
Robert P. Jones 
W. 1. J ones 
Waleer B. Jones 
Perer C. Jordan 
Roger D. Judson 
James E. Justiss 
Peter I-I. Kafitz 
John C. Karioris 
Scort A. Karns 
Byron C. Kar:t.as 
Masakazu S. KatOW 

Donald E. Keenan 
Willjam A, Kemmel 
Calvin E, Kempton 
Roberr W. Kerm een 
William F. Keyes 
Paul C. Kikuchi 
E. D. Kipping 
Alan W . Kleins,\sser 
William .J. Klenk 
Wolf.gang G. Knauss 
Denny R. Ko 
Michael W. Konrad 
Rober< H. Korkeg i 
John F. Kostelac 
Norman S. Kramer 
Carl R. Krill 
Pui Kuan 
Hisayuki Kur ihara 
Cheryl L. LalIer 
Gene R. Lalorge 
Terry H. Lagrone 
Peter L Lag us 
Warren Y. Lai 
Philip J. L.ipis 
Richard N. Lane 
Almon E. Larsh 
James D. l .. '1rsol1 
Richard B. Larson 
Kei-Fung uu 
Stephen S, Lavenberg 
Harr)1 Lawrence 
John H. Laws 
William G. L,\wson 
Christopher W . Lee 
Lou-Chuang Lee 
Yuan C. Lee 
J. A. Leermakers 
John J. Lenrz 

Anchony Lcon;:ud 
J ack E. Leonard 
Murray 1. Lesser 
Robert D . Levin 
Roy N. Levitch 
John E. Lewis 
Ri chard T. Liddicoat 
Donald A. Lieberman 
Richard G . Lipes 
Gerald Lippey 
Chung C. Liu 
Shawn i\tf. Logan 
John N. Louie 
Charles A. Luke 
Le Val Lund 
Oy-Loi Ly 
W illiam C. Lyford 
Francis E. MacDonald 
David B. MacKenzie 
David M. MacKenzie 
Norman E. MacLean 
Kenneth G. MacLcish 
Mi cbael] . Mahon 
Claus D. Makowka 
Bernard M. Malofsky 
Marvin R. Mandelbaum 
Charlorre F. Manly 
Perer V. Mason 
Rodney T. Masumoto 
Robert M. Martheyses 
Robert E. McCarthy 
J ohn 1-[ McCoy 
James G . McCuskey 
Russell E. McDuff 
Robert J . McEliece 
Robert E. McMillan 
Wayne T. McMurray 
A. D. McRae 
Robert V. Meghrebl ian 
Kri sr ian E. Meisling 
G. D. Meixner 
George R. Mellman 
Ronald 1. Merkord 
Lloyd W. Merryfield 
Roben C. Merton 
Peter 1. Metcalf 
Rob~rr G. Metzner 
James W. Meyer 
John W. M.iles 
Harty H . Miller 
Maurice E, Miller 
Wendell B. Miller 
John K. Minasian 
Orson L. Mi tcbell 
Charl es P. Moellet 
Douglas M. Moody. , 
James M. Moore 
Jobn D. Moore 
J ohn A. Morgan 
Merle L. Morgan 
William R. Muehlherger 
James R. Mueller 
John K. Mullen 
Fcancis R. Muncastcr 
David I-I. Munro 
Beian M, MUCH.ra 
Robert F. Myers 
Philip A. N aecker 
Yush inao Nakada 
Wi ll iam F. Nash 
RaJph A. Naylor 
Michael W. Nce 
Patrick I-I. Nettles 
Charles I-I. Neuman 
B~njamin Nevill 
John H. N ichols 
James C. N icholson 
Kennerh F. N icholson 
George L. Nicolaides 
John L. Nollan 
Charles A. N orman 
James G. Nourse 
David B. Novikoff 
Joh n). N ugenr 
Richard K. N uno 
Perley G. N utting 
Donald J . O'Hara 
H ubert M. O'Haver 
P. D. O'Riordan 
Joel R. Okazaki 
Robett E. Oliver 
Howatd K. Ono 
Raymond 1. Orbach 
Allen I. Ormsbee 
Glenn S. Orton 
E1burt F. Osborn 
Alan H. Osrerheim 
J ack Orresrad 
J ohn W. O,vos 
Stephen H . Paavola 
Stanley C. Pace 
Charles S. Palmer 
Richard S. Pardee 
Eugene N. Parker 
Carl con H. Paul 
DaJe D. Paynter 
Robert E. Pechacek 

Pamela). Peerce-L"nders 
Clarence E, Peterson 
Donald W. Peterson 
James G. Peterson 
Alexander D. Petru neola 
Samuel R. Phillips 
Wi lli am H. Pi ckeri ng 
Robert C. Pike 
Alfted C. Pinchak 
Elliot N . Pinson 
RobcrtW. Poind exter 
Alan M. Poisner 
Gl~nn D. Prestwich 
Werner H. Pyka 
Charles R . Quick 
Mark S. Radomski 
O. G. Ramer 
James R. Rapp 
H. I I. Reamer 
Eli Reshorko 
Edward 1-1. Reynolds 
Bruce A. Rezni ck 
Ira C. Ri cher 
Henry 1. Richrcr 
John C. Riedel 
Celia p, 'Rivera 
Donald B. Roberts 
Richard S. Robertson 
Brenda J. Roder 
Robert E. Rodman 
Jack M. Roehm 
Robert 1. Rosenfeld 
Mitchell B. Rorrer 
John D. Rouse 
Herberr N. Royden 
Bernard D . Rudin 
Donald). Rudy 
J ohn C. Russ 
John D. Sahr 
Steven L. Salem 
Markham E. Salsbury 
Wesley R. Sandell 
Mark A. Satterthwai te 
James C. Savage 
George M. Sawyer 
Paul C. Schaflner 
Richard Schambt!rg 
Robcrc E. Schemer 
Paul S. Schlu te r 
Luuis V. Schmidt 
Joseph W. Schmi t 
Arrhur J. Schneider 
Edward A. Schroeder 
John R. Schroerer 
R. Sch uhman n 
August 1. Schu lrz 
Thomas G. Schumann 
DrLlce R .. SchupJer 
Davjd W. Schwartz 
O tville E. Scribner 
John R. Scull 
Irvin p, Seegman 
Aug ust V, Segdhors[ 
Iidwi n B. Seidman 
J effrey A. Sell 
Edw in C. Seltzer 
LioneJ S. SenhoLLse 
D hira j K. Sharma 
Rob(·rt M, Sherwi n 
Fred I. Sh imabukuro 
Vicki L Shillli zu 
Sandra L. Shoewell 
J ohn S. Showell 
Ronald L. Shreve 
Ali G. Siddiqui 
Dale R. Simpson 
Bruce D. Sinclajr 
J ack H. Slaton 
Richard 1-1 . Small 
Clay T . Smith 
Paul L. Smidt 
W illiam W. Smith 
Donald P. Snowden 
Conway W . Snyder 
Sreven A. Spencer 
Terry W . Spencer 
J ohn D. Spikes 
Sankarnn Srinivas 
James M. Scana 
Robert W. Standley 
Robert J. Srancon 
Lawrence D. Starr 
Alan R. Seearns 
Jean B. Stevens 
John A. Stevenson 
Stanford G. Stiles 
Gary P. Seocki nger 
.J. E. Stones 
Leo Scoolman 
Roger P. Scour 
Carhel."in e D. Strader 
William C. Straka 
Paul B. Streckewald 
W illiam N. Sullivan 
Richard F. Sunseri 
Steph~n B. Sunshine 
Jean H . Swank 

Donald H . Sweet 
Francesco Tamaoini 
Sanford Tandowsky 
Fan-Chia Tao 
Timothy ). Tardiff 
Dean D. Taylor 
J ames). Taylor 
Roberr W . Tay lor 
Jonathan M. Teich 
Jack T ielrooy 
PaulO. Tilker 
Alvin V. Totlesrrup 
Ivar H. Tomhach 
Stephen J. Toner 
Richard R. Tracy 
Payson S. Tseu 
Dorothy Y. Tuan 
David P. Turner 
Thomas A. Turner 
Edward Ii. Tuttle 
Howell N. Tyson 
S. R. Varanasi 
David J. Varnes 
Janis VasiJ evskis 
Eric P. Verheiden 
Alwar Vijayaraghavan 
Thomas V rebalovich 
Edwin P. Wald 
Price Wal ker 
Richard A. Wallace 
Don L. Walrer 
Chitin Wang 
Ducn-Pao Wang 
Run-Han Wang 
J etry D . Ward 
Thomas R. Warriner 
Wi lliam D. W arters 
Carol L. Watki ns 
). H. Wayland 
Glenn W. Weaver 
Thomas V. Weaver 
Donald H. Webb 
George P. Weber 
W ill es l-l . Weber 
Andrew H . Weigel 
Frank). W eigert 
G. B. Welch 
Robere L. W ells 
J erard B. Werner 
J ohn W. Wesner 
Clin ton L. West 
Andrew D. White 
Charles E. Whi te 
Douglas C. Whire 
Quinn E. Whiting-O'Keefe 
Shirley]. Whitmore Sherrill 
Albert C. Whi ttlesey 
Steven W. Wierenga 
Ellen D. Williams 
James G, Wi lliams 
Mason L. Williams 
Robert S. W illiams 
David M. W ilson 
R . N. W impress 
Bruce D. W instein 
John E. W issinger 
Allen E. Wolfe 
Kam L. Wong 
David S. W ood 
Louvan E. Wood 
J ames A. Woodhead 
William G. W(xKls 
James A, Woosrer 
Roberr M. W"rlock 
F. H. Wrighr 
Mark S. Wrig hcon 
J oseph T. Yang 
Albert C. Yen 
Ajit P. Yoganathan 

** Indica/es an I-Ionortlry Member 
of tbe Aillmni Association 

o 



ASSOC IATES 

SCHOL ARSHIPS 

(Continued from Cover) 

Gince admission to Caltech is based 
on students' academic ability rather than 
their financial background, requiring 
students and their families to contribute 
more toward tuition and expenses would 
change the quality of the student body. 
The Associates have been quick to 

the importance of undergraduate scholar
ships in maintaining the high caliber of 
Caltech's undcrgraduates. 

"I've been impressed with how respon
sive the Associates have been when they 
see how difficult it is for undergraduates," 
Lorden says. Through rhe endowed schol
arship fund, "the Associates really have 
found something to keep Caltech afford
able for the best students in the world." 

Joanna Muir, a pasr president of the 
Associates, conceived of the idea for a 
pooled Assoc;:iates' scholarship earlier this 
year as acorn plement to effoces to raise 
funds for postdoctoral fellowships, grad
uate fellowships, and undergraduate 
s(holarships from individual Associates 
as part of the Campaign for Caltech. "I 
just thought it was a practical idea," says 
Muir. "Ie seemed that if we could divide 
a scholarship into five or tcn increments, 
there might be a number of persons who 
would be willing to contribute at a time 
when dollars are rather precious." 

Muir discussed her idea with a small 
group of Associates, including Smith 
and past Associates' president Robert 
Henigson, who figured that there were 
many Associates who would want to con
tribute to a joint effort to fund a fellow
ship or scholarship. 

"We thought that maybe if we got 
together as a group, we could help the 
scholarship and fellowship part of the 
Campaign," Smith said . He figured that 
if at least ten people could be found will
ing to provide $25,000 each, at least one 
Cal tech endowed scholarship could be 
established. When 21 responded within 
the first mooch, Smith and the group 
that planned the scholarship set their 
sights on 40. They hope that at least ten 
will come from the San Fran('isco Bay 
area, so that a separate endowment fund
ed by Associates from Northern 
California can be created. 

Smith has a personal interest in 
undergraduate scholarships, since, as a 
Cal tech undergraduate in the 1940S (he 
also has an MS and a PhD from the 
Institute), he received a scholarship. 

") strongly endorse the idea that a 
student should not be denied the benefits 
of a Cal tech education if qualified but 
unable to meet the financial requirements," 
Smith said. With a total Campaign goal 
of $15 million in endowed scholarships, 
"even if we get $1 million, we're not 
going to make up all the difference, but 
at least it will help." 

The 
CAMPAIGN 

jorCALTECH 
A SECOND CENTURY OF DISCOVERY 

HEL PED LAUNCH 

STUDENTS 

~"I"'f'fJ stUdents, scholarship aid is the difference between beirJg 

able to attend the [nstitute. More than half of all Calterh 

undergradflates, including the fottr shown here, currently receive some form of 

scholarship support. 

Robert Filher, the NaozQ and Tlukl Kashlwabara 
Scholar. Is. senior phy,slcs major from Northlake, 
Illinol •. Fisher say. he plans to continue hi. edue.· 
tlon In ,raduate school, study'n, theoretical physics. 
"The power of Ide., and In.laht Into nature," Fisher 
'.", Is what attracts him to the discipline. Fisher 
recently published hi' first pap.r, In which he 
reported on the propertle. of fra,mentatlon and 
evaporation of metal clu.ters. The research, which 
he conducted through computer simulation., could 
have .ppllcations to the study of Interstellar dUlt 
.,aln., Fisher say •. 

Jasmine Anderson has wanted to be a chemist ever 
since she lot a chemistry set while growing up In 
North Hollywood. The Gordon and Betty Moor. 
Scholar, Anderson Is _Iunlor chemistry malor who 
recently assisted Assodate Professor of Chemistry 
Andy Myers on tire synthe.ls of an anti-tumor dru,. 
·'1 worked on a small part of •• ar,e molecule," say. 
Anderson. who.e role was to prevent unwanted 
reaction. from occurr.n .. durin, the synthe.l. pro· 
cell. Anderson, who plans to do ,raduat. work In 
chemistry In preparation for. teachln, career, I.YI, 
"I wouldn't b. at Caltech If It wa.n't for thescholar~ 
ship I have." 

A Junior maiorln .. ln phy.lc •• Anthony Gonzalez 
hope. to pursue. car.er In astronomy or physics. 
The Richard E. Sprin.er Scholar, Gonzalez recently 
completed a Summer Undervaduate Research 
Fellowship at the Jet Propulsion Laboratory. A 
native of Key Lar.o, Florida, Gonzalez spent the 
summer using. computer techniques to process hun~ 
dreds of Infrared Im.,es .taken of a cluster of .alax .. 
Ie. from the Kltt Peak Observatory. "It was Interest .. 
In, and fun," Gonzalez says of his research work. 

When Jennifer Cato was lrowln, up in Jacksonville. 
Florida, her father I who works for General Motors. 
would brlnl her brochure. with plctur.s of the latest 
automobile models and photolraphs of prototypes. 
Now a Junior major'nlln enl'ne.rln. and applied 
science, Cato Is studylnl aerodynamics and fluid 
mechanics so she can become an automotlv. deslln~ 
er. Ul'd love to get out ther •• let a Job, and get 
hands-on experience,'" •• ys Cato. the Max Beeler 
Alcorn and Ruth Brown Alcorn Scholar. ·'It would be 
Ideal to design automobiles." 

Writer: 
Michael Rogers 
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Kent Frewing new 
A nnual Fund chair 

Cal tech's Annual Fund has a new 
chairman-Kent Ftewing '61. A 
seniot membet of JPL's technical staff 
and a Fund volunteet since the early 
1970s, Ftewing succeeds Stan Holditch 

'·48, who's been chairman since 1985. 
As Annual Fund chairman, Holditch 

presided over fund-raising efforts that 
succeeded in raising close CO $12.5 
million in contributions during the last 
six years. Frewing says he looks for
ward to building on that strong record, 
adding that, "Fund-raising, friend
raising, and volunteer-raising will be 
our motto." Among his goals for the 
comi ng year: maintaining the strength 
of the volunteer program; developing 
new programs that will be equally 
effective in helping the fund continue 
to grow; and increasing the level of 
alumni involvemenc 

Frewing's own association with the 
Annual Fund dates back to one memo
rable evening in the early 1970s when 
he agreed to help man an Institute 
fund-raising phone bank set up in 
Sears, Alhambra. He had such a good 
time talking co and working with 
alumni all around the country that he 
decided to keep on doing it, soliciting 
contributions for JPL under the direc
tio~ of Kirk Dawson '61, MS '62, and 
Ray Heacock '52, MS '53, and then 
serving as reunion chair for the class of 
1961 in 1991. In 1992-93 he was 
reunion chair fot all class gifts. 

Frewing, who received his BS from 
Caltech in engineering, holds an MS in 
elec trical engineering from Stanford, 
and a law degree from Santa Clara Uni
versity. At JPL, where he's been a staff 
mcm ber si nce 1967, he has worked as a 
system engineer for rhe Mariner, Voy
ager, Magellan, and Mars Observer 
missions, as well as playing an active 
role in the lab's total quality manage
ment and professional development 
programs. In his spare time he teaches 
as an adjunct associate professor in the 
USC Master of Science in Systems 
Management Program. 

Physics 

Continlled from page 5 

netic fields , superconductors come in 
rwo varieties, known for bookkeeping 
purposes as type 1 and type 2. Throw a 
magnetic field. around a type-l super
conductor, and the result is a zero-sum 
game. If the field is weak, the super
conducting material expels it and con
tinues to superconduct. If the field is 
strong, it overwhelms the material and 
destroys its superconductivity. The 
changeover from one state to the 
other- physicists call it the "phase 
transition"- is extremely abrupt. 

From an applications standpoint, 
type-l superconductors aren't of much 
use, since even a fairly modest mag
netic field can put them permanently 
out of business. Yeh studies type-2 
superconductors, whose behavior in a 
magnetic field is altogether more exotic 
and, from a physicist 's or engineer's 
standpoint, considerably more interest
ing. Type-2 superconductors also expel 
a weak magnetic field. But once a 
field's strengtb increases beyond the 
point where it can be expelled, type-2 
materials undergo a more gradual phase 
transition than the type Is-an interval 
in whicb they don't immediately lose 
all their superconductivity. Instead, as 
it's penetrated by the discrete flux lines 
of the encroaching magnetic field, a 
type-2 superconductor generates a kind 
of protective net . This rakes the form 
of Whirlpools of current, or "vortices," 
that trap the magnetic flux lines at 
localized points and shield the rest of 
the superconductor, so that, for a while 
at least, it can continue to function. 
Known in the trade as a vortex-solid 
scate, this phenomenon persi sts as long 
as the vortices and their captive flux 
lines remain immobilized, either be
cause the very low temperatures in 
which they 're obliged to operate freeze 
them into position, or because "pinning 
centers," engendered by defects in the 
superconducting material, hold them 
in place. How does the superconduc
tor "know" the precise type of arrange
ment that's needed to concain the 
magnetic field lines , and whar derer
mines its ability to withstand that 
field? These are among the questions 
Yeh is tryi ng ro answer. 

"Ultimately," she says, ''I'd like [0 

use that information to prolong the 
superconducting vortex-solid phase so 
that rhe superconductor can withstand 
an increasingly strong magneric field 
and continue to work." 

Yeh's research into vortex dynamics 
has taken on a new dimension with rhe 
discovery (in 1987) of high-rempera
tute superconductors. For reasons sri ll 
unknown, these materials can operate 
at much higher temperatures (i n some 
cases, up to about 120 kelvi ns, ) than 
their conventional counterparts and 
they respond in an equally incriguing 
way to magnetic fields . Like low
temperature superconduCtors, the high-

temperature materials generate 
vortices to trap magnetic flux lines , but 
their ability to function at higher tem
peratures means that the previously 
frozen vortices have a chance to thaw 
out. The vortices begin to behave like 
spaghetti noodles set on simmer-they 
lose their rigidity and, in Yeh's words, 
"start to meander." Given enough 
heat and enough meandering vortices, 
the superconducror undergoes a "melt
ing transition" from a vortex solid into 
a vortex liquid, a state in which, in a 
sense, it both is and is not supercon
ducting. "One of the most interesting 
things we've found," says Yeh, "is that 
the vortex-liquid retains some degree of 
superconductivity, al rhough techni
cally, it's no longer a supercond uctor." 

. Yeh is investigating how this phe
nomenon works and how it might be 
exploited in engineering and research 
setti ngs. "There are a number of other 
questions that interest me here," she 
says. "Does the changeover ftom vor
tex-solid to vortex-liquid occur as a 
phase transition? If so, is the change 
essentially instantaneous as in the type-
1 superconductors, or more gradual, as 
in the type 2? If we can understand 
what controls the dynamics of the 
change, maybe we can learn to manipu
late it so that we can prolong the super
conductivity. " 

Dealing with unusual phenomena, 
Yeh isn't shy about raising unusual 
issues. Barely out of graduate school, 
she became the first in her research 
field to suggest that the best way to 
approach the mystery of vortex dynam
ics (specifically how rrapped magnetic 
field lines in superconductors affect the 
dynamics of electron transport and 
magnetic properties) was to study the 
problem over a broad frequency range. 

Aaalatant 
Profeaaor of 
Phyalca Nal· 
Chang Vah and 
membera of her 
reaearch team 
atudy the reaulta 
of the lateat 
aerlea of 
experiment. run 
on the Inatrument 
at left, a high. 
frequency 
oacilioacope for 
meaaurlng the 
qualhyof 
.uperconductor. 
at microwave 
frequenclea. 
Left to right, Vah, 
phy.lca graduate 
atudenta Dan 
Reed and Uahma 
Krlplanl, and 
(aeated) aenlor 
Tony Fong. 
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At the time, the theories and tools 
needed to carry out this type of system
atic investigation did not exist, so Yeh, 
then a postdoc at the IBM J. Thomas 
Watson Center in New York, ptO
ceeded to invent a number of them . 
At Calrech, the innovative approach she 
and her research team have taken has 
opened new avenues of investigation 
and inspired similar research efforts 
elsewhere. "At Caltech, we were the 
first to develop probes that can operate 
over a very broad frequency range, from 

. DC to microwave frequencies . And 
that , of course, opens a much larger 
window onto the dynamics and proper
ties of the materials we're studying." 

A native of Taiwan, Yeh became 
interested in her line of research while 
she was a graduate student at MIT. 
"What especially appeals to me about 
this field," she says, "is that, while the 
problems are very complicated, they 
don't require a huge facility or a large 
team of researchers, as is the case with 
many areas of experimental physics. I 
can also do both theoretical and experi
mental work, which really intrigues 
me." At Cal tech, the Packard award 
has supplied some of the funding Yeh 
has needed both to support her research 
g roup and to set up a state-of-the-art 
research facility. As with most research 
in experimental physics, the start-up 
phase has been pretty cosrly. "I have a 
lot of material expenses," says Yeh, who 
also admits, a bit ruefully, to working 
"terribly hard." But she has no doubt 
that the reward is worth the heavy in
vestment. "I look forward to the day 
when engineers and scientists can use 
our research to address design and con
ceprual problems," Yeh says. "But first 
to solve these problems, we need to un
derstand the fundamental principles." 
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ALUMNI 

Alumni Association has a unique past} plays an important role Act now to reserve 
spot on travellstudy 
tour of Glacier 
National Park 

By Bill Whitney '111 

Readers of this column may remem
ber that, in the previous issue of Caltech 
NewJ (August 1993), I set out in some 
detail the relationship between Caltech, 
the Alumni Association, and the An
nual Fund, and promised to say more 
01] this subject as the yeat went on. 
The telationship has some unusual 
features that set us apart from many 
other alumni groups, and I would like 
to discuss them here. 

Caltech's alumni association can 
trace its origins to an organization 
founded by graduates of Throop Uni
versity in 1897. While the initial mo
tivation was social, thete was a strong 
component of service that tapidly grew 
in emphasis and diversity, especially 
after Throop became Cal tech, and the 
alumni saw that thei r reinvented and 
ambitious alma mater could benefit 
from their involvement. 

Over the years, the efforts of the 
Association and its members to serve 
the interests of the Institute, its stu
dents, and its graduates have been in
novative and broad in scope. These 
efforts have had an impact on student 
recruiting, scholarships, job placement, 
and the social and cultural environ
ment. Alumni were kept in close touch 
with the Institute thtough the intro
duction of Alumni Seminar Day, the 
Alumni Review (later to become Engi
neering & Science), and an alumni ditec
tory. All the above activities (and 
others not mentioned) were introduced 
and accomplished through volunteer 
labot, by an organization not formally 
attached to the Institute, and one that 
highly valued its independence. 

The Association's involvement in 
fund-raising began in 1946, when 
alumni ptoposed an annual fund-rais
ing drive under Association sponsor
ship and managemenr. This concept 
was put into practice in 1948 as the 
Alumni Fund, and an Alumni Fund 
Council was later established to provide 
management oversight. One of the 
Fund's significant early achievements 
was the completion of the Alumni 
Swimming Pool. 

In 1958, Cal tech announced a major 
fund-raising campaign. To keep the 
annual solicitations from interfering 
with it, the Institute and the Associa
tion agreed that the Alumni Fund 
should be attached to Caltech's Devel
opment Office. The same strategy was 
used again in 1966, when the Institute 
embarked on another campaign. That 
year the Association and the I nsti tu te 
formed a group to propose long-range 
guidelines for their relationship. The 
result was the first of two predecessors 
to the 1983 Trilateral Agreement (dis
cussed in the August Caltech NewJ), 
defining the roles and relationships of 
the Institute, the Association, and what 
is now called the Annual Fund, a sepa
rate volunteer otganization whose "pri-

mary purpose is to taise money for the 
Institute by means of annual solicita
tion of alumni." 

Here are what strike many of us as 
the most interesting and unusual fea 
tures of this relationship: 

First, our Alumni Association is not 
the adjunct of a development office, as 
is the case at so many other universi
ties. It is an independent corporation 
of the state of California, responsible 
for its own governance, and with its 
own income (namely, dues from life 
and annual members). Consequently ., 
alumni who join the Association and 
pay their dues are not, by that act 
alone, making financial contributions 

Bill Whitney 

to Cal tech, although they are certainly 
supporting activities that benefit 
Caltech. 

Second, the Association has no paid 
staff. Caltech, ftom its funds, pays for 
an executive director and staff to sup
port Association initiatives, and covers 
other expenses, such as the costs of 
editing and publishing E&S and Caltech 
NewJ. Cal tech also provides a building 
(Alumni House) for Association offices, 
meetings, and other activities. 

Third-and here is perhaps the mosr 
significant departure from the practices 
of many other alumni groups-the 
Association has no explicit responsibil
ity for soliciting alumni contributions. 
That is the role of the Annual Fund, 
the third party in the Ttilateral Agree
ment. 

This third feature has a downside for 
the Association. Some people unfamil
iar with our history, upon learning that 
we have no fund-raising responsibili
ties, falsely conclude that the Associa
tion and Association members have no 
interest or involvement in fund-raising. 
The fact is that hundreds of Association 
members volunteer their services each 
year ro support the activities of the 
Annual Fund. While the Association 
no longer manages the fund drive, we 
are the primary source of vol unteers to 

do the actual solici tation, under the 
di rection of the professional staff of the 
Fund and the oversight of the Annual 
Fund Council. 

The role of the Association in fund
raising is analogous ro our role in re
cruiting applicants for admission. We 
provide a volunteer work force of more 
than 300 Alumni Admissions Repre
sentatives. Under the direction of 
Carole Snow, Caltech's director of un
dergraduate admissions, they establish 
relationships with high schools 
throughout the country and directly 
recruit applicants. The two roles differ 
in that we do not have organizatjonal 
responsibility for recruiting volunteers 
for the Fu nd, although the elaborate 
network of Association member alumni 
contacts and 14 Association chapters is 
at the disposal of the Fund. 

In revisiting the Trilateral Agree
ment, up for renewal this fiscal yeat, 
one of ou r goals will be to ensure that 
the Association's role in fund-raising is 
clarified, and its strong support for 
such activities is reaffirmed. We aim 
to accomplish this objective without in 
any way jeopardizing the Association's 
independence, which we value highly, 
and without deemphasizing the many 
other activities, not directly connected 
with fund-raising, that occupy such a 
large portion of time on the part of our 
staff and our board of directors, and 
that draw such enthusiastic and imagi
native support from our members. 

In purting together the above srory, 
I have drawn heavily from "Cd tech 
Alumni and Their Association," a per
sonal history being written by Ted 
Combs '27, whi ch will eventually be 
made available to interested alumni 
through the publications committee of 
the Association. I am also indebted to 
Arlana Bostrom and Judy Amis fot 
additional help with chronology and 
events. I welcome comments from 
alumni (ot others) who have ideas to 

add or corrections to make to the above 
material. 

Yes, it's the announcement for 
which many of you have been waiting! 
Be a part of the Alumni Association's 
Geology Travel/Study Program in Gla
cier National Park, to be led by Dr. 
Robert Sharp '34 MS '35, the Robert P. 
Sharp Professor of Geology, Emeritus. 
As Sharp explains, "The program deals 
specifically with geological and related 
phenomena graphically displayed in 
Glacier National Park. Special consid
eration will be given to the stratigra
phy of formations within the Belt 
Super Gtoup, especially the environ
ment and mode of deposition of these 
sediments. The sttomatolitic deposits 
are of particular interest. Evolution 
of the landscape features-particularly 
the role played by glaciers--is given 
much attention." 

The trip, which begins and ends in 
Missoula, Montana, is scheduled for 
June 25- 30, 1994. The cost is $950 
per person, dou ble occupancy, and 
$1,150 per person, single occupancy, 
which includes all accommodations, 
transportation, and meals while with 
the group. The cost of airfare to and 
from Montana is not included. 

If this special opportu ni ty sou nds 
enticing, don't delay: complete and 
return the form below, with your de
posit check, as there will be room for 
only 40 lucky participants on this visit 
to some of the most magnificently 
scenic vistas in America. If more than 
40 responses are receiv'ed, a lottery 
drawing will be held on December 15 
to. determine participation. A detailed 
description of the program will then be 
sent to all those taking the trip. Don't 
miss this unique educational opportu
nity! If you have any questions, please 
call Helen Shafran, assistant director for 
programs, at (818) 395-8364. 

CALTECH ALUMNI ASSOCIATION 
Glacier National Park Travel/ Study Program, June 25-30, 1994 

REGISTRATION FORM 

IIwe wish to participate in the Alumni Association's travel /study program in 
Glacier National Park. Enclosed is my deposit check for $ 
representing ___ persons at $200.00 per person. 

Name: 

Address: 

Phone (home): (business) 

PlUMe mClke check /Jrtyab/e to Callech Alumni AJJociation, and return witb thiJ form 
10 Caltech Alumni AJJociation, Mail Code 1-97, Pmadena, CA 91125 

L-__________________________________ . ______________________ _ 



REUNIONCALENDAR 
Ml!.y 19., ClasHf 1944, 50th Retmion 
Dinner,. the Athenaeum. 

May 19., CAVU ctaJS of 1944, 50th 
Reunion Dhmef, the Athenaeum. 

May 20, HalfCmtu,'Y Club Reception 
and Limcheotl, the Athenaeum. 

May 20, C/(W 0/ 1949,. 45th Reunion 
Dinner, the Athena.eum. 

May 20, cldS! of 1954, 40th Reunion 
Dinner,ehe Athenaeum. 

May 20, Cla.rs of 1969, 25th Reunion 
Dinner, the Athenaeum. 

May 20, Class 0/ 1974, 20th Reunion 
Dinner, the Athenaeum. 

May 21, 57th Annual Alumni Seminar 
Day (md Dinner, .on the Cal tech 
campus. 

May 21, Class of 1959, 35th Reunior, 
Dinner, the Athenaeum. 

May 21, C/rm of 1964, 30th Relmioll 

Dinner, the Athenaeum. 

May 21,. Clem of 1984, 10lh Rellnjlm 
Dinner, the Athenaeum. 

Fot inf.ormati.on regarding these 
reuni.on events, please c.ontact Patsy 
G.oUgeon at (818) 395-8366. 

Water, water, 
everywhere, but 
much too cold to 
drink! From left 
Raymond and 
Carolyn Emrich, 
Ruth Slechert, 
Paul Slechert '38, 
Peggy Wright, 
and Ham Wright, 
PhD '48, got a 
good look at one 
of Iceland's 
raging waters 
when they visited 
the Sk6gafoss 
Waterfall In July. 
They were part of 
a group of 42 
who took part In 
the Association's 
second travel/ 
study excursion 
through the 
geologic, 
volcanic, and 
geothermal 
vistas of Iceland. 

James Bonner '34, professor of biology, emeritus, and Anne and Milt Andres '49 
aarnple wines at the Ashland Hills Vineyard during their visit to Oregon as part of 
the Association's seoond Ashland Shakespeare Festival travel/study program. 

ALUMNI ACTIVITIES 
N.ovember 11, Sdrl!4 CIWIli A'·wl M.onth
/y tunc-hean, Peachwood's ae P'lsadempo 
Inn, n.oon. For reservations, q~llllob 
Shackletr at (40S) 722-6021.. The neXt 
lunch will be held December 9. 

November 13. Sant(1 Bm,b""dIVenturd 
Caunties Alumni Day Trip, with 80b 
Sharp, Sharp Professor of Ge.ology, 
Em~.dtu~ . 

N9v.ember 16,. Srm Fr"l'Icisco Chapter 
Dinner/Meeting, with Yu.Ch.ong Tai, 
assistant professor of electrical 
enginee.rillg. 

N9velnber 18, S"n Fr".tJcim) Pel'limul" 
Motlthly wm:heorl, Ming's Restauralit, 
Palo Alt.o., n.ooo .. Forreservaciooscall 
Hugh Dubbat (41.5) 362-38000( 
(40S) 773- 9100. The next IUllch will 
be held December 16. 

N.ovember 18, Calor"do Chdpter 
Meeting, with Garrer Moddel, .associate 
professor ofelecrrical engIneering. 
University of Col .ora do, Boulder. 

N.ovember IS, W(tshington, D. c., 
Chapte,' D1t1l1eI'lMeeting, with Judith 
Goodstein, Institute archivist and 
facuityass.ociate in history. 

N9vember 44, Boston Chapter Meetinl!" 
with Professor Far.ouk el-Baz, Center 
f.or Remote Sensing, Boston University. 

N.ovember 30 and December 1, 
Phoenix!Tucson Chapter Ditillel'! Meetings, 
with Robert Staehle, senior research 
scientist, JPL. 

December 14, Seattle Chapter Dirlner! 
Meetitlg, with Lee Ho.od, professor and 
chaitman, Department of Molecular 
Biotechn.ology, University of Wash
ington School of Medicine. 

JanUlj.ry 1, 1994, TOl/mamerlt 0/ Roses 
P al'",l. E~'8rIt. 

February 10, Tri-Stale Chdpter Dinner! 
Meeting, with Elliot Meyerowitz, 
professor ofbiol.ogy. 

February 13-27, Guatemala Travell 
Study Progrdm, led by Bill Schaefer, 
senior teseatch associate in chemistry. 

February 17, 1994, Satl Fr"ndsco 
Chapt .. · Dinned Meeting. Rey Gomez, 
president and CEO of Terrapin, will 
speak on "Discovering and Developing 
Human Pharmaceuticals." 

April 22, Tri-State Chapte,. Dinner! 
Meeting, with Harry Gray, Arn.old O. 
Beckman Pr.ofessorof Chemistry .and 
director oEche Be.ckman Insritute. 

June 25- 30, GldCier National Pa,.k 
Travel/Study Program, led by Bob Sharp, 
Sharp Professor .of Ge.ology,Emeritus. 

For information, c.ontacr Arlana 
Bostrom for chapter eve.nts, (SIS) 395-
8363; Parsy Gougeon for Seminar Dayl 
Reunions, (818) 395 -8366; and Helen 
Shafran for rravel/srudy and local pro
grams (818) 395-836ti. 

MAKE YOUR GIFT A LEGEND 
Caltech legend) of course! 

With the holiday season nearly here, what berrer gift rhan to share Calrech with 
family and friends. The Alumni Association still has available its limited
edition, 2-v.olume, boxed set of l..egendr of Cal tech, and MO"e Legends ofCdltech. 
The soft-bound volumes are encased in a bandsome leather-like gray box with 
the Centennial seal embossed in gold. To .order your set, please complete the 
form below and rerum it with your check to: 

Cal tech Alumni Association 
Mail Code 1-97 

Pasadena, CA 91125 

Please send __ limired edirion boxed ser(s). Enclosed is $30.00 plus $4.10 for 
postage and handling for each ser ordered. (Allow 2 weeks for delivery.) 

__ Check enclosed in amounr of ------------------

__ Please bill my __ MasrerCard __ Visa #'--_____ ____ _ _ _ 

Expiration date ~ ___ Signature 

Name 
(please prinr) 

Address 

City _____________ State ______ Zip _____ _ 

Daytime pbone _________________________ _ 

9 
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PERSONALS 

1925 
MARKHAM E, SALSBURY writes, "This 

October marks a milestone for me--my nine

tieth birrhday. I don 'r know how many more 

anniversaries I 'll have, buc I am thankful for 

each one. Soon after graduation I went to work 

for the Los Angeles County Engineer, III 1927 1 

shifted ro the Los Angeles County Flood Conrrol 

Discricr, worked up through the mnks and 

retired as Chief Engineer in 196" The work 
was varied and interesting_ We dealt with river 

improvements, reservoirs, storm-drain systems 

and provisions for conservation of flood waters. 
In 1930-31 I was president of the Alumni 

Association. It was small then and didn't have 

near the clout chat it has today. I am a member 
of the Gnome Club and still attend its Founders' 

Day meetings in March , My wife and I moved 
from Pasadena to Fallbrook seventeen years ago. 

We have a small avocado grove, a few citrus 
trees and a jkirchen garden' that keep us busy 

and supplied with fresh producc, We are 

healthy and active and sciJl love to tmvel. We 

have pretty well covered the world hut now we 

confine ourselves to visiting family and friends 

in rhe western half of the U,S," 

1943 
FREDERICK W, BOlliNGER, MS, of 

Westfield, New Jersey, reports that he 
lectured at the University ofKaiserslautern, 

Kaiserslautecn, Germany, on May 28, on the 

subject of diRzotransfer reagents. 

1945 
MERLE G, WAUGH and his wife, Dorothy, 

write with the sad news that their son, Thomas, 

was shoe and k.illed in a Boston subway station, 

March 1', 1992, 'fheyare "interested in gun 
control and ideas for curbing violence rampant 
in the U,S," 

1946 
ALI B , <;AMBEL, MS, professor emerieus of 

engineering and applied science at the George 
Washington University, in Washington, D.C., 

has had his book Appli.d Chaos Th«>ry-A Para

digm for Complexity published by Academic 
Press, Inc. "It is an intermediate level and 

interdisciplinary text," he writes. "The empha

sis is on applications and the interpretation of 
equations rather than on their derjvacions. It 

deals with physical, life, and social sciences." 

1961 
ROBERT M, RUBY, of Aclanca, Georgia, 

writes, "Mter 29 years with IBM in a variety of 
marketing positions, I've taken early retirement . 

I am making a mid-life career change and have 

become an agent for Northwestern Mutual 

Life, -

1963 
JEN-Si:-IIH LEE, MS, PhD '66, of Chari ones
vllle, Virginia, and charirman of the department 

of biomedical engineering at the Universiry of 

Virginia, has been named a Fellow of rhe 
American Society of Mechanical Engineers. 

1965 
JERRY NELSON, project scientiSt for the 
W . M . Keck Observatory, has been named the 

winner of one of the annual DISCOVER Awards 

for Technological Innovation. which are given 

by DiscotJe1' magazine. He was cited for his 

innoVRtions and leadership in developing and 

completing 'he Hawaii-based Keck Telescope, 
which comprises 36 individual mirror segments 

computer co~ltrolled to function as a single 

10-meter mirror. 

Jo.l.h Smith ,'30. MS '40. Eng '481. 
r.tlr.d .ero .... c •• ngln.er .nd 
.thl.t •• "tr.ordlnalr •• mad. hi. way 
through Calt.oh In I.ap. and bound. 
.nd recently did the .. me In the 
N.tlonal "nlor Olymplc._ Smith 
rac.d to • fourth ... lac. flnl.h In the 
BOO-m.t.r run at the 1993 n.tlon.1 
comp.tltlon. which wa. h.ld In Baton 
Rouge, Loul.lana. Comp.tlng In the 
75-79 .ge group. Smith'. time w •• 
3 mlnut •• and 38.6 .econd.. In hi • 
•• cond event of the Olympic •• Smith'. 
long Jump of .Imo.t 10 f •• t w •• cap
tured on film by hi •• on-In-law. Greg 
A.bury. of AIt.d.na. In pe.t y.ara. 
Smith •• t • region. I long-Jumping 
r.oord of 10 f •• t. 4 3/4 Inche •• a. well 
••• h.ndful of ",nnlng record •• In the 
North.m Virginia Senior Olymplc._ It·. hard to bellev. h.'. only b •• n In 
training for the Ia.t four yeare. For. 
full 110 y.ara before th.t. hi •• ".rol •• 
oon.l.ted of y.rd wo .... Including 
climbing tr.... But.t Calt.ch. h. 
play.d footbell and waG a thre.-year 
varalty letterman In track_ 

1966 
PAUL G. RICHARDS, MS, PhD '70, Mellon 
Professor at Columbia University, current 

president of the seismology section of the 

American Geophysical Union, and a former 

MacArthur Fellow, joi ned the U ,So Arms 

Control and Disarmament Agency in September 
as a William C. Poster Fellow, to work on 

verification methods for a comprehensive 

test-ban treaty. 

HERB SCHillER, MS, of Whe.dey Heights, 

New York, recently joined Vicon Industries as 
director of materials management. Vicon 

manufactures and distributes closed-circuit 

television systems for applications in security, 

surveillance, communications, safety, and con

trol. He and his wife, Bunny, have just cele

brated their 25th anniversary. They have two 
daughters , The oldest, Susan, teaches math

ematics and is pursuing her master's degree at 

Dowling College, in Oakdale, New York, The 
youngest, Lori, is in her second year at the State 

University of New York College at Oneonta. 

JERRY YUDELSON received his MBA in June 
1992 from the University of Oregon , He was 

class valedictorian. He is starting a new busi
ness in Portland to export U .S. environmenral 

technology to Asia. 

1967 
ARVEL B, WITTE, PhD, of' Rolling Hills, 

Cal ifornia, has joined DUI~Y Research {"c. a.o; 

director of program developmenc. DUT..Y 

Research, located in Rancho Palos Verdes, is a 

high-technology research and development firm 

whose products and services include innovative 
radio-frequency and microwave concepts, com

ponents, and subsystems. In addition, it offers 

broad fundamental analysis and design skills in 

the fields of physics and aeronautical, electrical, 

and mechanical engineering. Witte began his 

30-year career in the aerospace industry as a 
research engineer at JPL, developing rockets 

during the Sputnik era. He worked in space 
science and technology for 26 years at TRW, in 

Redondo Beach, California, rising to director of 

technolosy in the space and electronics group. 

1971 
WILLIAM T , ALMASSY, MS '72, of La Cnfiada 

Flintridge, California, and Marlene C. Schmidt, 

of Los Angeles, announce their engagement . 

After graduating from Caltech , Almassy served 

in Florida with the U.S. Air Force for twO years. 
He is currently employed in the aerospace 
industry as a mechanical engineer and is active 

in tennis and softball leagues and church, 

1972 
JOHN H, WILSON, PhD, professor ofbio
chemistry and molecular genetics at Baylor 

College of Medicine, in Houston, is one of eight 

Baylor faculty members honored as outstanding 
,eachers by the 1993 medical graduating class, 

The eight were singled out for their outstanding 
contributions and commitment to education 

and to studem guidance. 

1977 
CLAUDIA SPIRO, MS '77, and her husband, 

Robert Silverman, announce thar their son 

Michael Isaac was born on July 20, joining his 
brother, Joel, age four, and his sister, &tmh, who 

is two and a half, "As ofOcrober 1'," Spiro 
writes, "ou r new address will be 24 Standish 

Way, Canton, MA 02021. N ow thar I have my 

family started, I plan on becoming more active 

professionally, For the paS[ year and some, I 

have been a reviewer for Math RetJitWJ in my 
spare time-something 1 can continue to do, 

regardless of where I live, I would love ro hear 

from any of you." 

1979 
FRANCE C6RDOVA, PhD, professor and 
head of the department of astronomy and astro

physics at Pennsylvania Scare University, has 

been named chief scientist of NASA, where she 

will be the principal liaison between NASA's 

top administrator and the national and interna

tional science community. Prior to joining the 
Penn State faculty in 1989, she was deputy 

group leader of the space astronomy and astro

physics group at Los Alamos National Labom-
. tocy, where she served as Staff scientist for the 

earth and space science division from 1979 to 

1989, She was elected vice president of the 

American Astronomical Society in 1993, and 
chair of its High-Energy Astrophysics Division 

in 1990. Her husband, Christian J. Foster, is 

director of Penn State's New American Scientisr 

Initiative in the Eberly College of Science, and 
is 0 doctoral candidate in the College of Educa

tion. They have two children, Anne-Catherine 
C6rdova Poster and Stephen C6rdovn Foster. 

The family plans to return to Penn State 
following C6rdova's three-year appointment 
with NASA, 

CONNIE SENIOR, MS, PhD '84, and CHUCK 
NICHOLS, ns '81, announce rhe birch of their 

first child, Alexander Stuart Nichols, on August 

24, 1993, 

1981 
IAN H, REDMOUNT, MS, PhD '84, weit.s 

that, after 10 years as a research associate at 
universities in the United States, Japan, and 

Great Britain, he has obtained an appointment 

as assistant professor of physics in the deparr

ment of science and mathematics at Parks Col

lege of Saint Louis University, in Cahokia, 
Illinois, Besides teaching physics, he will be 

continuins his research in gravitation theory 

and cosmology, 

1982 
BILL ANKER, MS, and his wife, Susan, now 

have tWO children, Lauren (three and 0 half yenrs 
old) and Brian (one and n halt). He writes that 

they are enjoying their new home at 52 Chase 
Road, Londonderry, New Hampshire 03053, 

"where visitors nre always welcome ." He is 

"doing software" at RacaJ-Redac, and his ravor

ite recteation remains Ultimate Frisbee, which 

he enjoys with his friends at AT&T, 

GEOFI'REY 0, RUBIN writes, "Eleven years 

after graduating from CaI'ech, I have finally 

finished my postgraduate medical training. On 

August 1, I will begin a three-year appointment 
as Assistant Professor of Radiology in Thoracic 
Imaging at Stanford University Medical School. 

My research activities over the past several years 

have centered upon the developmenc and clini

cal application of three-dimensional spiral 

computed tomographic angiography in rhe 
abdomen and pelvis and the evaluation ofvari

ous sttacegjes for breath-held magnetic reso

nance angiography of the pulmonary arteries . 
Although Rhesa and I are currently looking for 

a larger house, we remain proud citizens of East 

Palo Alto," 



19M 
STUART E. GOODNICK "was recognized as 
having anained to [he Degree of Reason of the 

Sacred Ternoonald at Toyu Cencec---fl Foutch 

Way Spiritual School--<>n September 18, 1993, 
and was ordained a miniscerofTayu Order. 

He currently supporcs his Work as the manager 

of the Power Produces Group at Parker 

Compumotor in Rohnert Park, California." 

1985 
MICHAEL J. BARELA has been transferred 
from New Delhi, India, [0 become officer in 

charge of the Engineering Services Offke in the 

U,S. embassy in Sofia, Bulgaria--this via Bul

garian language training at the Poreign Service 

Institute in Rosslyn, Virginia. His wife, Traci, 

and daughter, Kate, who is now three years old, 

"are looking forward [0 seeing snow again." 

JAMES P. GARVEY, PhD, associace professor 
of chemistry at the State University of New 

York", Buffalo, has been named a Fulbright 
Fellow for 1994 at the Unive"ity of Sussex, 
England. He is also raking his sabbatical this 

year as a visiting associate professor at Rice 
University, and will be assodated with Rick 
Smalley's group. 

1987 
PAMELA (FELDMAN) COSMAN, of Palo 
Alto, Cali.fornia, writes, "In a busier-than-usual 

week, our second son, Rafael Sivan Cosman, wns 

born on June 7, and 180< my PhD in elec<rical 
engineering from Stanford University on June 
13. Now I'm starting a postdoc at Stanford and 

looking forward <0 sleeping in September or 
O<:tober." 

1988 
DAVID GOLDREICH, of Pittsburgh, Pennsyl
vania, writes, "My wife, Deborah, gave binh to 

our second daughter, Rebecca Helen, on April 
18. I'm workjng on my doctorate in financial 

economics at Carnegie-Mellon University." 

Lowenstam Fund 
established 

Caltech's Division of Geologi
cal and Planetary Sciences has 
established a special fund to 

honor the memory of Heinz 
Lowenstam, Calrech professor of 
paleoecology, emeritus, who died 
in June. The eventual aim of the 
fund will be to establish a student 
scholarship in the division, where 
Lowenstam taught for more than 
30 years. Please send contribu
tions (payable to Caltech) to: 

The Heinz A. Lowenscam Memo
rial Fund, Cal tech 105-40, Pasa
dena, CA 91125. 

OBITUARIES 

1922 
RALSTON E. BEAR, of Escondido, California, 
on May 12. He spenr 41 yea" with Geneml 
Elecrric, starting in Schenectady, New York; he 

was a manager in the company's Los Angeles 

office at the time of his retirement. He is sur
vived by Dorris, his wife of 70 yea,,; his daugh
ter, Marcia Fowler; and one grandson. 

1925 
GLENN M. SCHLEGEL, of Santa Cruz, Califor
nia, on February 14. 

1930 
FRANCIS D. BODE, MS '31, PhD '34, of 
Sequim, Washington, on May 22; he WQS 88. 
He served on Caltech's faculty before becoming 
a pctroleum geologist and working in Canada, 
Central and South America, Europe, and Mriea. 

He managed foreign exploration for Texaco and 
retired as director of geologicaJ research. He 

was a member of Sigma Xi. a fellow of the 

Geological Society of America, a registered 

petroleum engineer, and a member of numerous 
professional sodeties. Mter moving to Sequim 

in 1967, he served as president of the Dunge
ness Community Club and as chairman of the 

Clallam County Shoreline Advisory Committee 

its fi"t four yea". He is survived by his wife, 
Margaret; a daughter, lucy; one brother; and 

four sisters. 

THEODORE F. STIPP, on June 17. 

1933 
ROBERT c. (PAT) HOGAN, of Rolling Hills 
Estates, California, on June 5. He is survived by 
his wife, Dorothy. 

L. JACKSON LASLETT, of Berkeley, Califor
nia, on May 8. He is survived by his wife, 

Barbara. 

EARL M . OLOS, of Houston, Texas, on May 

20; he was 82 . He worked for Technicolor 
Motion Picture Corporation as a film technician 

and research scientist, starring in 1934nnd 

retiring in t972. He spent tWO years as the 

supervisor of the NASA film laboratory I work
ing on Apollo missions. He is survived by his 

wife, Delma; two daughters, louise and Susan; 

five grandchildren; a brother, Roberr; a sister, 
Helen; and three nieces. 

1935 
ALLEN A. RAY, of Laguna Hills, California, 
on May 31. He was founder and chairman of 

Ray Products Co. , Inc., ofEI Monte, California; 

a former president of the Alhambra Chamber of 
Commerce; And active in the Calcech Alumni 
AssociHtjon and the Associates. He is survived 

by his wife, Peggy; sons Chuck, Bruce, Gnd 
Darryl Ray; seven grandchildren; sisters Alice 
Dalhman and Betty Stocking; sister-in-law 

Bernice Garoutte; and numerous nieces and 

nephews. A memorial fund has been established 

at Calteel1- Those wishing to contribute should 

wrice to the Allen Ray Memorial Fund, Cal tech, 

1201 East California Boulevard, 105-40, 
Pasadena CA 91125. 

1940 
ROBERT E. SPEAR, on June 14. He is sur
vived by a sister, Elizabeth Armstrong. 

JACK TIELROOY, of Fuller ron, California, on 
September 7; he was 74. He had p""ued an 
interest in amateur radio since the age of 12, 

and he was an Ilvid skier. "Jack was very proud 

to be a graduate of Caltech." He is survived by 
his wife, Terry; two sons, Charles and John; and 

a daughter, Djane Weber. 

1941 
PAUL LIEBER, MS, PhD '51, of Orinda, 
California, on December 12, 1992; he was 74 . 
During World War II he did aeronautical 
engineering work at Douglas Aircraft. After 

the war, he was appointed assistant professor at 
BrookJyn Polyrechnic, where he taught graduate 

and undergraduate courses and rose to the rank 

of full professor. It was ncar the end of his 

tenure at Brooklyn that he earned his PhD 
from Cal tech. From Brooklyn he moved to 

Rensselaer Polytechnic Institute (RPI) as 
professor of aeronautical engineering. Mtcr a 
few years he returned to his first interest, the 

earth sciences, when he joined RPI's geophysics 

department. While at borh Brooklyn and 
RPI he presented papers at numerous meetings 
around the world; he also worked as a consultant 

for the U.S. Navy and the Sandia Corporation. 
He was a Fulbright scholar in 1956, and he 
spent a year consulting on the curriculum at 

the Technion in Haif.'1, Israel (he had spent 
several years in the 1930s attending school in 
what was then Palestine). After his year in 
Israel, he joined rhe faculty ofUC Berkeley. 
Over the coutse of his career he taught mnny 

discinguished students and became acquainted 

with many of the world's great scientists; he 

worked with Beno Gutenberg at Cal tech, and 

he knew Einstein, Schrodinger. von Krum~n) 

Sit Jeffrey Taylor, and Anrhony Biot, among 
others. "He loved nature, God and music--hc 

was especially devoted to Beethoven." He is 

survived by his wife of 48 years, Bettina; three 
sons, Leo, Joseph, and Jonarhan; a daughter, 
Victoria; a son by a first marriage. Michael; 

and four grandchildren. 

1943 
EARLE R. (DICK) ATKINS, JR., ofWhi"ier, 
California, on July 19. He worked for Unocal 
for 38 years and retired in 1982. He is survived 

by My .. le, his wife of 48 years; a son, Larry; 
two daughters, Charlene and Janet; and four 

grandchildren. 

1944 
JOHN R. UKROPINA, of La Quinta, Califor
nia, on September 16; he WQS 69. He served as 
engineering officer on a destroyer during World 
War II. Mter the war, he was in the concrete-

pipe business for five years, then became a 

prominent builder of Southern California free
ways. In 1971 he received his master's degree in 

education from Cal State Los AngeJes and began 

teaching ar his alma mater, South Pasadena 

High School, where he remained for the next 18 
years; he was a popular mach teacher and golf 

coach, and was affectionately known as Mr. U by 
the students. He is survived by his wife, 

Maryann; his daughters, Marsha Aguirre and 

Jan Mary Devens; his sons, Robert and Bill; his 
mother, Persida; his brother. James; his sister, 

Jo-An Barne"; and 11 grandchildren. 

1945 
WIWAM H. EBERHARDT, PhD, of Atlanr., 
Georgia, on June 5; he was 73. He had been a 
Regents Professor at the Georgia Institute of 

Technology until his retirement in 1984. A 
physical chemist and a spectroscopist, he was 

the tecipient of seveml awards for tcaching 

excellence. He was a member of Phi Beta 
Kappa and Sigma Xi and was active in the 

National Science Foundation, the National 

Academy of &iences, the American Chemical 

Society, and rhe Advisory Council on College 
Chemisery. He is survived by his wife, Dorothy; 
daughters Christine Eberhardt, Barbam Hodges, 

and Carol Chiasson; and five grandchildren. 

Robert Langmuir 
remembered 

Dear Editor: 

11 

I knew nothing about Professor 
Langmuir's many and varied scientific 
achievements in the years before 1952 
until I read witb deep regret his obitu
ary in the June issue of Caltech News. 
In recenr years our paths had some
times crossed on campus and we would 
then reminisce about "those days." 

Calcech took me into irs fold in 
1951, and I took senior elecrronics in 
Langmuir's class. These were scary 
years for me as an ex-GI with only 
junior college training and a growing 
family. Ie felt like tightrope-walking 
amongst my brainy classmates and 
lofty facul ty members. Professor 
Langmuir was a tough teacher and 
forceful, yet somehow one liked to 
come to his class. 

I was ecstatic when be asked me to 
help evaluate a scale model of the new 
synchrotron cavity that was destined to 
accelerate the citcular electron's beam 
ro much higher energy rhan was 
thought possible before. Under his 
guidance I became familiar with the 
tools of tbe trade in the old synchrotron 
lab that had not too long before 
witnessed the grinding and final pol
ishi ng of rhe 200-inch mi rror for the 
Palomar Observatory. What I liked 
most about Langmuir's method was 
that he allowed me to discover things 
for myself wirh only minimal guidance 
on his part. Yet somehow I knew he 
was there when the need arose. He 
must bave liked my work, for he rec
ommended me to a former colleague's 
firm for a job during the summer of 
1953. 

I shall always remem ber him as a 
teacher and role model. 

RolfD. Weglein '53 
Los Angeles 

F or the record 
The obituary for Edward Posner 

that appeared in the Augusr Caltech 
News misstated a detail regarding 
the Edward C. Posner SURF Fellow
ship. The fellowship will be open to 
all outstanding students working in 
a field related to Posner's own 
research interesrs. 
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