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Obituaries 

Robert B. Leighton 

1919 - 1997 

Robert B. Leighton, the 
William L. Valentine Profes
sor of Physics, Emeritus, 
passed away on the morning 
of March 9, 1997. 

Bob spent his entire scien
tific career at Caltech, and he 
established a dominating 
presence in physics and 
astronomy research and 
teaching here. His work over 
the years spanned solid state 
physics, cosmic ray phys ics, 
the beginnings of modern 
particle physics. solar physics, 
the planets. infrared astron
omy, and millimeter- and 
submillimeter-wave astron
omy. In the latter four fields, 
his pioneering work opened 
up entirely new scientific 
areas of research rhat subse
quently developed into vigor
ous scientific communities. 
In addition. he was a re
nowned teacher, baving 
edited The Feymllan Lectures 
in Physics into their printed 
form and authored a highly 
influential text, Principles of 
Modern Physics. For his con
temporaries. he set a high 
standard of teaching quality. 
In addition, he coauthored, 
with Robbie Vogt, a set of 
problems to accompany the 
Feynman lectures. 

In 1948, Leighton 's first 
scientific publication con
cerned the specific heat of 
face-centered cubic crystals, 
but he had al ready been 
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drawn into Caltech's strong 
cosmic ray g roup under Carl 
Anderson's leadership. He 
played a key role in 1949 in 
showing that the mu-meson 
decay products are two neu
trinos and an electron, and he 
made the first measurement 
of the energy spectrum of the 
decay electron (at the time, 
low statistics experiments 
suggested that only one neu
trino was involved). In 1950, 
he made the fitst observation 
of strange particle decays after 
the initial discovery of twO 
cases in England in 1947. 
Over the next seven years, he 
elucidated many of the prop
erties-for example, mass, 
lifetime, decay-modes, and 
energies--{)f several of the 
new scrange particles, in 
particular, the lambda, the xi, 
and what were then called rhe 
theta particles (K-mesons). 

AboU[ 1956, Leighton 
became interested in the 
physics of rhe outer layers of 
the sun. With characterisric 
imagination and insight, he 
devised Doppler-shift and 
Zeeman-effect solar cameras. 
They were applied with 
striking success to the inves
tigation of magnetic and 
velocity fields on the sun. 
With the Zeeman camera, 
Leighton and his students 
mapped complicated patterns 
of the sun 's magnetic fi eld 
wi th excellem resolution. 

Even more striking were his 
discoveries of a remarkable 
five-minute oscillation in 
local surface velocities and of 
a "super-granulation pattern" 
of horizontal convection cur
rents in large cells of moving 
material. These solar oscilla
tions have subsequently 
been recognized as internally 
trapped acoustic waves, which 
opened up the whole new 
field of solar seismology, sub
sequently pursued by Ken 
Libbrecht. 

In the early 1960s, Leigh
ron developed and fabricated 
a novel , inexpensive infrared 
telescope. He and Gerry 
Neugebauer used it co pro
duce the first survey of the 
sky at 2.2 microns. This 
survey revealed an unexpect
edly large number of rela
tively cool objects. Some of 
these have been found to be 
new stars still surrounded by 
their dusty prestellar shells. 
while others are superg iant 
stars in the last stage-s of their 
evolution, embedded in 
expanding dus ty shells of 
matter ejected by the scars 
themselves. 

During the middle 1960s 
Leighton was the team leader 
at ]PL for the Imagi ng Sci
ence Investigations on the 
Mariner 4, 6, and 7 missions 
to Mars. As team leader and 
an experienced experimental 
physiciSt, Leighton played a 



H e would always try some-

thing new, a different 

ap p roach to somerhing old, 

and it paid off in a large 

number of fundame ntal 

discove ries m ade possible only 

by hi s curiosity and skill. 

key role in forming and 
guiding the development of 
)PL's first digital television 
system for use in deep space. 
He also contributed to the 
fi rst efforts at image process
ing and enhancement tech
niques made possible by the 
digital form of the imaging 
data. 

In the 1970s, Leighton 's 
interest shifted to the devel
opment of latge, inexpensive 
dish antenna which could be 
used to pursue millimeter
wave interferometry and 
submillimeter-wave as tron
omy. Once again, his remark
able experimental abil ities 
opened a new field of science 
at Cal tech which cont inues to 
be vigorously pursued at the 
Owens VaUey Radio Observa
tory (OVRO) and the Cal tech 
Submillimeter Observatory 
(CSO) on Mauna Kea using 
the "Leighton Dishes." 

Born in Detroit, September 
10, 1919, Dt. Leighton 
received his BS in 194 1, his 
MS in 1944, and his PhD in 
1947 , all from Cal tech. He 
continued here as a research 
fellow (1947-1949), assistant 
professor (1949-1953), asso
ciate professot (1953-1959), 
professor (1959-1984), the 
Valentine Professor of Physics 
(1984-1985), and Valentine 
Professot, Emeritus (1985 -
1997). Bob served as chair 
of the Division of Physics, 
Mathematics and Astronomy 
from 1970 to 1975. 

All of us who knew and 
deeply admited Bob Leighton 
miss him greatly. 

Charles Peck 
Professor o/Physics 
Chair, Division of Physics, 
Mathematics and Astronomy 

Memorial donations may be made 
to the Los Angeles Library 
Foundation at 630 West 5th 
Street, Los A ngeles, California 
90071. 

Bob was my personal friend 
and I worked so closely with 
him as his student and then 
as his colleague that it is hard 
to limit myself to just a few 
remembrances. 

When I first met Bob, he 
was in the Bridge machine 
shop working at a lathe. The 
impression of that first meet
ing- that here was a true 
"hands-on" experimentalist
las ted as long as I worked 
with Bob. Only later did I 
learn that to do a complicated 
triple numerical integration 
for his thesis, Bob had ma
chined the complicated shape 
out of metal and weighed it. 
Not only was he a great 
experimentalist, he was 
clever. 

As I worked with him , I 
came to appreciate his truly 
awesome intellectual capabili
ties. Although an experimen
talist, Bob could keep up 
with essentially any theoreti
cal discussion that had to do 
with how the world worked; 
he loved physics. As a g tad
uate student under Bob, I did 
all the problems in his book. 
I don't think he was espe
cially impressed; he expected 
you to do all the problems. 
That was how he felt you 
learned. 

Bob had about the mOst 
inquisitive mind I ever came 
across. He had to know how 
everything worked. One rule 

was that he was always will
ing to try something new and 
different. He felt he should 
never compete with someone, 
but always do something 
unique, something that only 
he could do. It was this 
principle and his imagi nation 
that led him into the many 
and various things he did so 
well. He would always try 
something new, a different 
approach to something old, 
and ie paid off in a large num
ber of fundamental discover
ies made possible only by his 
curiosity and skill. 

The hig hlight of my asso
ciation with Bob was the Two 
Micron Survey of the sky. 
Bob had the idea of making 
near-optical-quality mirrors 
by spi nning liquid epoxy, 
then a new material , and 
leering it harden while spin
ning in its natural form , a 
parabola. He llsed an air 
bearing, like one he and Vic 
Neher had used to demon
strate frictionless mOtion to 

the freshmen students, to 

suppOrt the epoxy whi le it 
was hardening. We built the 
telescope in the Bridge 
machine shops. It was truly 
Bob's telescope; he had built 
an "amateur" telescope at 
home, and now he used every 
trick he had learned and more 
to design a 62-inch telescope, 
a good sile for its day. Every
thing was done on the cheap, 
emphasizi ng Bob's cleverness. 
We needed to "chop" to 

rapidly sample alternating 
pieces of the sky, so Bob made 
the whole telescope shake 
back and forth at 20 cycles 
per second. Domes are 
expensive, so Bob led a group 
of us-including Jerry Nel
son, an undergrad who would 
later spearhead bui lding the 
Keck L O-meter telescop~s
to Me. Wilson , and we built 
the roll -off building to house 
the rele-scope. Bob had, aftet 
all , built his own home all by 
himself. The astronomy pun
dits said that at most the 
survey would detect tens of 
sources; we ended up detect-
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ing thousands. The very first 
night we turned the telescope 
to the sky we detec ted the 
reddest , most extteme source 
that we found in the entire 
three years of surveying. It 
was typical of Bob's good 
luck, good luck he worked 
hard ro have, I mighr add 
that Bob's 62-i nch telescope 
now is in Washington, DC, in 
the Air and Space Museum of 
the Smithsonian Institution. 

Bob was a great friend 
with a fine sense of humor 
and wonderful to know so
ciallyas well as in the lab. In 

Verner Schomaker 

1914 - 1997 

those days the Athenaeum 
required coats and ties for 
lunch. Although Bob nor
mally wore a coat and tie 
every day himself, he was 
aware of my discomfort and 
took pity. Thus one hot day 
Bob took his coat off while 
eating lunch at the Athenae
um. The horrified maitre d' 
said , "Dr. Leighton , the rule 
is that coats are required." 
Bob calmly replied rhat he 
understood the rules. Clearly 
the mai cre d' had done his 
duty, but Bob srood his 
ground and from that dayan, 

Verner Schomaker, pos
sessor of one of the most 
critical and wide-ranging 
scientific intelleCts of our 
time, died in Pasadena, 
California, on March 30, 
1997, of pancreatic cancer. 
What follows is a very 
personal account. Many of 
those who worked with or 
were closely exposed CO 

Verner might have wri tten 
something similar; I am 
confident that the general 
flavor would be the same. 

Every sc ientific question 
seemed to interest Verner, 
and anyone with a knotty 
problem was welcome at hi s 
always-open door. And his 
time was always yours- until 
he, at least , understOod in 
some depth what you were 
asking, and preferably you 
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coats were no longer required 
for lunch. 

As 1 said, Bob was wonder
ful to work with. He pro
vided inspiration for people 
at Caitech ranging from 
undergrads to senior faculty. 
Mainly he gave suppOrt and 
encouragemem to a large 
number of young people. He 
was unstiming in helping 
people get started. A whole 
crop of people at Caltech got 
their beginning with Bob or 
carried out projects that Bob 
thought of or thought were 
good to do. And he was more 

did coo. The answer did not , 
of course, always come in one 
session--even though the 
sessions could last for many 
hours, past meal times and 
past other appointments that 
you forgot about because you 
were so engrossed. His mem
ory was prodigious, and when 
he encountered a problem he 
'worried it ,' like a dog with a 
bone. H e might nor have all 
the insight he wanted when 
the ques tion was fits t raised 
or even during the next few 
days or weeks-but he 
wou ldn't forget. You might 
encounter him some years 
later, and he'd say, "I've been 
thinking about what you 
said, and . . " 

H e was at once fr iendly, 
open, uncommonly generous, 
and extremely bright. He 
was, to those who were privi
leged to work with him or 
otherwise benefit from his 
insights, simply without peer 
as a one-an-one teacher. In 
rhe '40s and '50s, many who 
worked with him fel t 
complimented when he 
would say, "How can you be 
so gocldamned stupid ?" since 
we real i zed that he expected us 
to understand and that, frus
trated though he might be 
with our slowness, he would 
not g ive up until we under
stood, or left . In his later 
years, he learned patience and 
mellowed somewhat, and 

than generous in giving 
credit. When the Two Micron 
Survey was published, Bob 
insisted that 1, not he, be the 
first author, claiming that I 
needed the exposure more 
than he did. For this and 
many other kindnesses, I'll 
always be rhankful ro Bob 
and hope that we can in some 
way follow in his foots teps. 

Gerry Neugebauer, PhD '60 
Robert A. Millikan Professor of 
Physics 

those who couldn't follow an 
abstruse line of reasoning he 
was explaining might be 
asked, "What do I have to do, 
say it louder?" But never, and I 
do mean never, was there any 
animosity involved in what 
might seem to some to be 
harsh remarks. Nor did Ver
ner's own ego ever intrude. 
He was selfless, far more so 
than almost anyone imagin
able with his level of intellect 
and accomplishment. He was 
interested in getting things 
t·ight, not in who got the 
credi t , and was never afraid to 
admit his errors and his own 
limitations, although he 
overestimated them (as he, 
generously, did the abilities 
of some of his collaborators). 

He is best known for his 
contributions in electron and 
X-ray diffraction. He 
thought that his most impor
tant contribution had been in 
the early days of electron dif
fraction, for development of 
techniques for the visual in
terpretation of the scattering 
of electrons by gas molecules. 
None of the structures re
pocted from his produCtive 
group had later to be revised, 
when sector methods gave 
g reater resolution and pre
cision. But he published in 
many other fi elds as well
one of his final papers (with 
] Urg Waser) was on the 
"Global Thermodynamics 

l 



of Systems That Include 
Stressed Solids," and he was 
saddened that he could not 
interest any colleague in 
studying it intently enough 
to discuss it with him mean
ingfully. At least one of his 
papers became a "citation 
classic" in rhe Science Cita
cion Index. His total publ ica
tion list, however, probably 
didn't reach 200 papers, 
because he was a perfectionist 
when writing a paper, and 
because he was so readily 
d istracted by the incriguing 
problems presented by chose 
who sought him out. His 
generous spirit, his penetrat
ing incellect, his breadth of 
interests and curiosity, and 
his selflessness led almost 
everyone within his orbit to 

use him as a consultant. 
There is little doubt that if 
there were a "Science Advisor 
Acknowledgment Index," be 
would have ranked at or very 
near the top. It has been 
es timated that during the 
'40s and '50s, at least one 
third , and perhaps as many as 
one balf, of the papers pub
lished by the Gates and 
CrelLin Laboracories (the 
Cal tech Division of Chemis
try) concluded with a phrase 
such as, "We are grateful to 
Professor Verner Schomaker 
for helpful discussions," or 
"The valuable insights pro
vided by our colleague Verner 
Schomaker belped to make 
this work possible. " And 
these papets covered the 
gamut of work in the divi
sion, not just in diffraction, 
but in quantum mechanics, 
immunochemistry, NMR, 
spectroscopy, thermodynam
ics, and inorganic and organic 
chemistry. In those years, the 
reference "v. Schomaker, 
unpublished" was extremely 
common-in others ' papers 
especially. 

A native of Nebraska, 
where he grew up on a farm, 
he earned a BS from that 
state's university in 1934 and 
an MS in 1935. He then 
moved co Pasadena, where 

H e mi ght not have all the ins ig h t he wanted when the quest ion was firs t 

rai sed or eve n during the next few days or weeks- bu t he wouldn ' t forg et . 

You might encounter him some yea rs lacer, and he'd say, "I 've been 

thinking about what you said, a nd. 

Pauling quickly recognized 
his uncommon qualities. 
After receiving a PhD in 
1938, he went up tbe aca
demic ladder in chemistry at 
Cal tech (taking time out for 
wartime tesearch from 1942 
to 1945). In 1958 he left 
academic work to join the 
Union Carbide Research 
Institute (just notth of New 
York City), where be spent 
seven years-but when it 
became apparent rhat the 
initial promise of something 
modeled on the Sell Labs or 
wbat was then tbe Shell 
Development Laboratory was 
never going to materialize, he 
joined the faculty of the 
Department of Chemistry at 
the University of Washington 
in Seattle. H e became 
professor emeritus in 1984. 
After his retirement, he was 
also a faculty associate at 
Caltech, dividing his time 
about equally between 
Pasadena and Seattle. 

I always admired Verner's great brillance and his deep 
humanity. His analytical and quick mind always went to the 
nub of a problem that he faced or was presented with, and he 
often quickly solved these problems. His mathematical 
ability and his structural insights were very great and his 
colleagues as well as industry frequently sought his advice, 
including the g reat Linus Pauling. He liberally and freely 
gave of himself. His mechanical abilities were equally great, 
and premier among the many apparatus he designed, there 
was a fine electron diffraction machine with a rotating sector. 
On a more personal note, 1 well remember a camping trip on 
which the car broke down way out in the rules. His me
thodical approach quickly located the ptoblem: a part in the 
distributor had broken down. Whittling a replacement out 
of a twig and carefully cutting a gasket from strong paper 
readily fixed the problem. 

Verner was highly critical of ideas presented to him and 
could be scathing and scornful. His deep-seated honesty 
would not allow him to pass over any shallow or pretentious 
assertion ligbtly, and his criticism could be blunt. Yet he 
was also extremely helpful to everybody, especially to an 
underdog. Thus he cook under his wing a young fellow 
recently from Switzerland who had come to study under 
Linus Pauling and was quite overwhelmed by the brillance 
of the other students and the quality of the research at tbe 
Institute. 

They say "they don't make them like that any more," but 
this is very subjective. It is mainly for us oldsters for whom 
the world has become more lonely. I miss you, Verner, .and 
the many great and heated discussions we had. 

His family has requested 
that donations in his memory 
be made to the Verner 
Schomaker Memorial Fund, 
California Institute of 
Technology, Office of Donor 
Relations, Mail Code 105-40, 
Pasadena, California 91125. 
The fund will be used to 
support student research. 

jiirg Wa.rer, PhD '44 

Kenneth Trueblood, PhD '47 
Professor of ChellliJtry, UCLA 

Profemy of ChemiJtry (1958-75) 
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Edward E. Zukoski 

1927 - 1997 

Ed served as my 

alterconscience; new work, 

curriculum innovations, novel 

concepts-rat ional and 

irrational-were usually first 

unloaded on Ed. 

Edward E. Zukoski (MS 
'51, PhD '54), an all[hority 
on the science and technology 
of combustion, a highly 
respected member of the 
Caltech faculty fot 40 years, 
and a bouyant friend co all 
who knew him, died on May 
26, 1997, of complications 
attending a heart attack 
several years ago. Ed pos
sessed an exuberance for 
life and for his work that 
was so rich it warmed us and 
brightened our days. When 
he was in good voice his 
heatty laugh echoed through
Oll[ all of Guggenheim. And 
with the same emotional 
energy, he fumed against 
stupidity and arrogance in 
science and in public life. 

Ed was botnJune 29, 1927, 
in Birmingham, Alabama, 
into a professionally and 
socially prominent family 
that was committed to public 
service and at times espoused 
liberal causes that might, 
considering the place and 
time, seem unusual CO us and 
certainly to Birmingham 
society. Continuing in the 
family tradition, Ed at tended 
Harvard College and received 
the bachelor's degree of engi
neering science in 1950. That 
same year he was awarded one 
of the new Guggenheim Fel
lowships in Jet Propulsion to 
attend Caltech, studying aero
nautics with emphasis on jet 
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propulsion in the center inau
gurated by Professor Tsien 
Hsue-shen the previous year. 

It was Ed's good fortune 
that experimental combustion 
facilities at the J et Propulsion 
LaboratOry were available for 
his use in pursuing his doc
toral research, which attacked 
an urgent current problem of 
combustion stability in ram
jet engines and gas turbine 
afterbumers. In addirion to 
resolving confusion that had 
persisted in the field for years, 
Ed's work laid the founda
tions of the flame holding 
mechanism and established 
him as an objective and 
meticulous experi_mentalist. 
Ed's experimental research, 
together with the analysis 
carried out by his fellow re
search scudent, Tom Adamson, 
opened a latge field of combus
tion issues in which the fluid 
mechanical and chemical as
peers of the problem could, to 
a certain extent, be separated. 

Ed continued his experi
mental combustion research 
at JPL for three years after 
completing his doctorate and 
joined the Caltech faculty as 
assistant professor of jet pro
pulsion in 1957. During his 
long career at Caltech, Ed and 
his students made major 
innovative contributions 
in other fields: magneto
gasdynamics, aeroacoustics, 
problems of propellant 

control under microgravity 
conditions and, most recently, 
hydrogen/air mixing in super
sonic combustion ramjet 
propulsion systems, In each 
of these activities Ed left his 
characteristic mark of objec
tive and thorough experimen
tal research, eschewing the 
experimentalist's natural 
diversion from the physical 
problem toward elegant 
instrumentation. 

In rhe summer of 1961, Ed 
participated in a fire research 
study directed by Howard 
Emmons and sponsored by 
the National Research 
Council. The problems of 
unwanted forest fires and 
building fires appealed to 

him both as a technological 
challenge and as an important 
issue of public service. Over 
the years Ed became a nation
alleader in fire research and, 
together with his students 
and his colleague Toshi 
Kubota, developed a compre
hensive description of con
vective fire plumes that has 
become the technological 
standard. A symposium on 
the fluid mechanics of fire 
plumes, organized by his 
former student Baki Cetegen, 
was held in his honot in 1996 
at the meeting of the United 
States/Japan National 
Resources Panel on Fire 
Research and Safety in 
Gaithersburg, Maryland. 

There are other facets in 
Ed's life that, I think, high
light some of the essential 
attributes that make Caltech 
the unique institution we 
know. Ed was my third doc
toral student; over a period of 
45 years we shared a close 
collegial relationship in our 
research , our teaching, and 
the supervision of our re
search students. Ed served 
as my alterconscience; new 
work, curriculum innova
tions, novel concepts
rational and irrational-were 
usually first unloaded on Ed, 

During his doctoral studies 
until sometime before his 
marriage to Joan Breck-
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en ridge, he was a fixture in 
the Marble household. He 
accompanied us on camping 
crips wirh our children, 
worked with us on remodel
ling our house, and even 
filled in as baby-siner. He 
was a strong swimmer and an 
avid skin diver. It was not 
unusual on a late weekend 
afternoon for Ed to show up 
at our fronc door. still damp 
from his activities, with a 
sack of abalone (those were 
the days!) and an expression 
strongly suggesting that it 
would be great with him if 
my wife would prepare some 
for dinner. His suggestion 
was never refused. Our chil
dren considered him family, 
frequencly more tolerant than 
their parencs. When, on one 
of our camping trips in Ari
zona, Ed engineered the cap
ture of a weary tarantula, he 
became their hero. 

In many ways Edward 
Zukoski concributed. some
times energetically but often 
quietly and unobtrusively, to 
the quality of our lives in 
both the Guggenheim and 
the Thomas LaboratOries. He 
will be sorely missed. 

Frank E. Marble (Eng '47,PhD 
'48), Richard L. and Dorothy 
M. Hayman ProJessor oj Mech
anical Engineering and Professor 
of Jet Propulsion, Emeritus 

Memorial donatiom may be sent 
to Planned Parenthood oj 
Pasadena, 1045 N. Lake Ave., 
Pasadena, CA 91107; or to the 
Wilderness Society, c/o Pamela 
Eaton, 7475 Daykin St., SlIite 
410, Den",,; CO 80221. 

Fa culty File 

Caltech's Moore Laboratory 

(above) and Avery House were 

joint ly selected to receive the 

Crown City Award for architectural 

and/or landscape excellence from 

the Pasadena Beautiful 

Foundation . 

HONORS AND AWARDS 

Michael Alvarez, associate 
professor of political science, 
has been awarded a 1997 
Haynes Foundation Faculty 
Fellowship for his proposal, 
"Who Governs Southern 
California: Will the Rise 
of Latino Political Power 
Continue?" 

William Deverell, associate 
professor of history, has been 
elected to the board of the 
California Council for the 
Humanities. The Council 
both administers a competi
tive grants program and con
ducts projects of its own, in
cluding several planned for 
the California Sesquicenten
nial , beginning in 1998. 

Kenneth Farley, associate 
professor of geochemistry, has 
been given a five-year fellow
ship by the David and Luci le 
Packard Foundation. 

Donald Heimberger, pro
fessor of geophysics, has been 
selected by the American 
Geophysical Union to receive 
the 1997 lnge Lehmann 
Medal, which is awarded 
for outstanding contributions 
to the understanding of the 
structure, composition, and 
dynamics of the Earth 's 
mantle and core. 

Sossina Haile. assistant pro
fessor of materials science, has 
been chosen by the Minerals, 
Metals, and Materials Society 
to receive the 1997 Robert 
Lansing Hardy Medal, which 

recognizes exceptional prom
ise in a young person in the 
field of metallurgy. Haile 
studies solid-state ionics, 
which conduct electricity 
through ions rather than elec
trons and are important in 
fuel cells, which may one day 
provide a clean, alternative 
energy source. 

Wilfred lwan (BS '57, MS 
'58, PhD '61), professor of 
applied mechanics and 
director of the Earthquake 
Engineering Research labora
tory, has been awarded the 
1997 Nathan M. Newmark 
Medal ftom the American 
Society of Civil Engineers 
for his contributions to the 
dynamic analysis of buildings 
and other structures. 

Jonathan Katz, assistant 
professor of political science. 
has been selected for the 1997 
Congressional Quarterly Press 
Award for the best paper in 
the field of legislative politics 
presented at the 1996 Ameri
can Political Science Associa
tion meeting. The paper, 
which he cowrote with Gary 
Cox (BS '78, PhD '83), was 
entitled "Baker v. Carr ap.d 
Incumbency in Postwar U.S. 
House Elections." 

Wolfgang Knauss (BS '58, 
MS '59, PhD '63), professor 
of aeronautics and applied 
mechanics, was eleered an 
Honorary Fellow by the 
International Congress on 
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