


The California Institute of 

Technology is an independent, 

privately supported university, 

whose educational mission 

has not changed since it was 

stated by the trustees in 

192 I : "To train the creative 

type of scientist or engineer 

urgently needed in our educa

tional, governmental, and 

industrial development." 



Thomas E. Everhart, 

President, and Ruben F. 

Mettler, Chairman of the 

Board of Trustees. 

~91,the 
Institute completed 

its first century, and 

entered its second, in 

very good condition. 

Members of our fac-

ulty continue to win 

honors far out of 

proportion to our numbers. Junior faculty distinguish 

themselves as recipients of Presidential Young Investigator, 

Packard, and other awards; senior faculty through major 

prizes and election to the National Academies. ~ Total 

research funding at the Institute has been increasing more 

rapidly than inflation, due to conscientious effort by our 

faculty, even though research funding in some fields is very 

tight. Compared to many institutions, our finances remain 

strong. Sixty-four percent of public four-year institutions, 

and thirty-four percent of private institutions, had midyear 

budget cuts last year. While Caltech never has sufficient 



Research is central to the 

mission of Caltech and 

plays an integral role in 

undergraduate and gradu

ate education. 
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resources to take advantage of all our opportunities, 

we are not cutting budgets. We are addressing pressing 

problems, although often not as rapidly as we would 

like. ~ Our financial campaign, The Campaign for 

Caltech: A Second Century of Discovery, is progressing 

satisfactorily, with about $244 million of our $350 million 

goal pledged or given by December 31, 1991, and 24 

months yet to go. This success is due to the dedicated 

efforts of our excellent trustees, and the support of many 

foundations, corporations, friends, and alumni who share 

our aspirations. For all their help, we are sincerely grate-

ful. ~ External perception of the quality of Caltech 

remains high. During the past year, US. News &.._World 

Report ranked us in the top five universities in the country 

for undergraduate education. Money magazine called us 

one of the top values in undergraduate education. Newsweek 

chose us to exemplify the best in graduate education 

worldwide. ~ Our Centennial brought many people to 

campus. Nearly 2,000 alumni returned for the Caltech 

Centennial Seminar Day and the All- Class Reunion 



President Bush congratu

lates Jack Prater, member 

of the 1991 graduating 

class. 

Weekend. More than 1,100 college and university stu

dents from around the country attended EUREKA, the 

three-day conference on undergraduate research. 

President Bush addressed our 1991 commencement, 

attended by more than 9,000 people. ~ The intellectu

al highlights of our Centennial were the symposia held on 

campus by each of the academic divisions. These events 

drew experts from around the world, including several 

Nobel laureates, to discuss topics of importance to each 

field. In addition, the campuswide symposium, "Visions of 

a Sustainable World," drew a large and diverse audience. 

~ Finally, the city of Pasadena honored Caltech this fall 

in a musical tribute organized by city hall, and financed by 

both the city and a select group of Pasadena businesses. 

And the Pasadena Symphony saluted Caltech in its opening 

concert. Both celebrations are evidence of good and 

improving town-gown relations. ~ A centennial year is 

a good time to look back, and reflect on the values that 

have made an institution what it is. Caltech is small, 

focused, and dedicated to excellence. It has stayed small, 
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The twin Keck Telescopes 

in Mauna Kea, Hawaii, will 

function in tandem when 

the second telescope is 

completed in 1996. 
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so we can converse across disciplinary boundaries. 

Intellectual endeavors are focused on selected topics, and 

in these, we try to be second to none. Members of the 

campus community function under an honor code. We 

seek and admit the best students we can find, and search 

for the best possible faculty to continue our tradition of 

excellent research and teaching. ~ Institutionally and 

individually, we take stock periodically, and look in new 

directions that seem promising. Computation and Neural 

Systems is a recent new direction that seems very impor-

tant. Biotechnology, broadly interpreted, is another. 

Concurrent computation, both the development of new 

and better methods, and the utilization of the world's most 

powerful machines to solve problems in science and tech-

nology, is another important thrust. With the dedication 

of the first Keck Telescope, and the start of construction 

for the second, we have reemphasized the importance of 

astronomy. With this year's award from the National 

Science Foundation to construct the world's first laser 

interferometer gravitational-wave observatory (LIGO), 



we have reaffirmed our dedication to discovering ne\V 

aspects of basic and applied science . In these and other 

areas, Cal t ech is advancing the forefronts of knowledge . 

~ There are many worthwhile opportunities to explore 

in the years to come. Some we will forego, because our 

small size requires us to focu s our resources to be effec

tive. Other s we will embrace- and move quickly to 

implem ent. Our intensity, focus, and quality will allow us 

to make important contributions to knowledge and to 

education in our second century, as we have in the first. 

Thomas E. Everhart 

President 

Ruben F. Mettler 

Chairman of the Board of Trustees 
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C 0 1 N E C T I 0 N S 0 V E R TIM E . There are times in the histo ry of an 

institution when the past and future come together as one, when the link 

between the two is greater than the distance separating them . Such a moment 

occurred at Caltech in 1991 , our centennial year. ~ What connects 

Caltech, one century to the next? A set of enduring values established at the 

time of the First World War by George Ellery Hale, Arthur Amos Noyes, and 

Robert Andrews Millikan . Caltech would be, they envisioned, small in size 

and great in potential, a community of scholars bound together by respect for 

each other and a determination to advance the fronti er s of science and engi 

neering. ~ Of the many achievements we celebrated during the 

Centennial, these values were perhaps the most significant . They defin e the 

greatness of our past and hold the promise of our future. They are our link 

over time. 

THE CHALLENGE OF OUR DAY. Today, our principal institu -

tiona! challenge is to maintain these values in the unigue setting of the late 

20th century. How do we achieve that specifically and in specific areas? We 

believe that Caltech will succeed in the way it always has: by including 

the best people in our community and giving them the resources they need . 

~ On March 11, 1991, we publicly announced a major capital cam 

paign~the third in Cal tech 's hi story~to raise S 350 million by the end of 

1993. It is our hope that fund s raised through The Campaign for Cal tech will 

help provide a secure foundati on for the people of Caltech. ~ To date, 

we have been fortunate to receive the foll owing gifts and pledges for endowed 
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With each step, the cam

paian base arows laraer 

and the distance to the top 

smaller. G!fis and pledaes 

now tota l $244 million, 

toward a aoa l ?f $350 

million. 
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professorships, postdoctoral fellowships, grad-

uate fell owships, and undergraduate scholar-

ships. The George Hoag Family Foundation 

has endowed the George Grant Hoag 

Professorship , honoring Mr. Hoag's 

ser vices as a Caltech Trustee . The Ross 

McCollum- William H. Corcoran 

Professor ship in Chemical Engineering was made possibl e by a bequest from 

the estate of Ross McCollum. Another endowed professor shi p was established 

by an anonymous donor. ~ The Feynman Professor ship was established 

by a gift from alumnus Michae l Scott (BS '65). Trustee Ronald Linde and his 

wife, Maxine, established the Ronald and Maxine Linde Professor ship. The 

Anna L. Rosen Professor ship was established by alumnus and Trustee 

Benj amin Rosen (BS '54); his brother, alumnus Harold Rosen (MS '48, 

PhD '5 1); and his sister, Ruth Rosen Weisler, in honor of their mother. 

Trustee Benj amin Rosen provided start-up fund s for the new Rosen Professor 

of Biology. James G. Boswell has committed funds to enable the Boswell 

Professor Emeritus to continue his work for the next fi ve years. ~ The 

James Irvine Foundation compl eted a grant for postdoctoral fellowships for 

underrepresented minorities. The Ralph M. Parsons Foundation compl eted its 

commitment to endow prize fellowships in biochemistry. The Henry Luce 

Foundation avvarded fellowships to suppor t female graduate students at 

Caltech . Tr ustee Ralph Landau has committed funds to support graduate 

fe ll ows in chemical engineering for fi ve years. ~ Pri vate gifts made this 



last year supported 66 of the 192 Summer Undergraduate Research Fellow-

ships (SURF) participants, including 23 who were supported by endowed 

SURF scholarships. Other gifts for undergraduates included an endowed fu ll 

scholarship fund established by Harrison Lingle (BS '4 3): the Lingle 

Scholarship fund will be the first merit-based endowed scholarship fund for 

freshmen to be set up at Caltech. Trustee Earle Jorgensen continued a more 

than 30-year tradition of providing full 

tuition for two Caltech students. ~ 

Trustees James Glanville, James Robison, 

and Thomas Watson, Jr., made substantial 

contributions to the McLean Brothers 

Scholarship Fund . ARCS again provided 

major funding for scholarships and fellow-

ships. Price Charities established the Arrola 

DuBridge Scholarship for undergraduate 

women . As a special campaign commitment 

to Caltech , the Pacific Telesis Group 

granted funds to support both under -

graduate and graduate students for a two-

year period . 

G R E AT I D E A S . Between a good idea 

and a great research program often lie 

obstacl es related largely to funding. Caltech, 

CO""o• A•CES'I'RY 

/J i~L~r:t'f 

The brains of rats and fruit flies 
have more in common than endowing their owners with a 
predilection for dumpster-diving. Researchers in Caltech's 
biology division have recently discovered that a fruit-fly gene 
that controls the differentiation of a specific set of neurons 
in the fly is very closely related to a gene that is turned on 
in developing nerve cells in rats. The function of the rat gene 
isn't yet known, but it is active at a similar time during the 
developmental process, and its sequence-the coded infor
mation it contains-is 85 percent the same as the sequence 
in the fly. 

This similarity means two things. First, the gene is very 
old, dating back to a common ancestor of the rat and the 
fly. Second, whatever the gene does is very important, 
because evolution hasn't altered the gene much since that 
ancestral creature, whereas rats and flies have become very 
different indeed! 

If there's one nerve-development gene like this, there are 
probably others, since nature tends to be conservative-if it 
finds something that works well, it sticks with it. This raises 
the possibility that scientists can use other fly genes known 
to be involved in brain development to find the correspond
ing genes in mammals. Once the corresponding gene has 
been found, it can be mutated. If mice carrying the mutation 
prove to be developmentally impaired, they could become 
good models for studying human neurological diseases for 
which no models currently exist, such as Huntington's dis
ease. An extensive body of research has been built up on the 
fruit fly's nervous system, so this approach looks quite 
promising. 

Scientists could also work in the other direction, starting 
with a known animal gene and searching for its fly equiva
lent. The fruit fly is far easier to manipulate genetically than 
mammals are. If an equivalent gene can be found in the fly, 
it should be easier for researchers to discover what the fly 
gene does, and the work can be done with reasonable confi
dence that the result can then be applied back to mammals. 

9 



Endowed venture funds 

enable Caltech to seed 

new research projects, 

wh ich- when s'ffficiently 

developed- can be contin 

ued in subsequent years 

with outside support . 
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like most American institutions of higher education, operates today in a tough 

funding climate , which is defined as much by available resources as it is 

by changes in how these resources are di stributed, especially by government 

agencies. ~ Caltech receives approximately 50 percent of its funds 

through research grants and contracts from the federal government. This per 

centage has remained fairl y constant since Caltech fir st began receiving federal 

funds for research and student aid in the early 1950s. Over time, we have 

done well in securing federal funds when research grants are based on the 

merits of a proposal. Regrettably, more research dollars arc being directed by 

congressional action to specific proj ects that have not been reviewed for their 

merit. Total congressional earmarks for unreviewed research almost doubled 

from 1990 to 1991, from nearly $272 million to more than $493 million . 

Funding practices like these frequently discriminate against quality. Anything 

that discriminates against quality hurts Caltech; it hurts all high-quality 

research institutions in our country. ~ To adapt to the present funding 

climate and still maintain our traditional focus on pure science and research in 

fundam ental areas, Caltech is raising, through the Campaign, venture funds 

for research . Trustee Charl es Gates has committed fund s to endow the Gates 

Grubstake Fund for new research ideas . 

IBM Corporation continued its tradition of 

support for Caltech with a grant to seed new 

research projects . Trustee Ronald Linde and his 

wife, Maxine , established the Ronald and 

Maxine Linde Pres ident 's Venture Fund , to be 





applied to research projects in their ear ly phases. ~ Specific research 

areas have been identified for fun ding by the fo ll owing organizations. The 

W illiam and Flora Hewlett Foundation has established an endowment for 

CLEARED FOR TAKE-OFF 

C ltemdi~t'f and C ltemicaL [; nrtinee~tin<f 

Electrons do more frequent fly
ing than most corporate executives. Electrons leaping from 
molecule to molecule power life's basic processes. And many 
important metalloproteins, such as the cytochromes, do 
their business by dispatching electrons from a metal atom at 
the heart of the molecule to various sites on its periphery. 
Researchers at Caltech's Beckman Institute are studying 
these intramolecular electron transfers in an attempt to dis
cover how the transfer rate varies with the distance to the 
destination and with the molecular terrain en route. The 
eventual goal is to mimic nature ' s exquisitely designed 
metabolic machinery in man-made reaction systems. 

These studies require some molecular remodeling. First, a 
ruthenium atom is installed at the destination. The rutheni
um atom provides a landing site for the electron and under
goes a spectroscopically detectable change upon its arrival, 
allowing its time of flight to be measured. Electrons in living 
cells take wing in response to processes that are hard to 
duplicate in the laboratory, so the researchers use a laser to 
excite the central metal atom, causing it to emit an electron. 
But most biologically important metals, including the iron in 
a cytochrome, stay excited for mere trillionths of a second
not long enough to emit an electron. Zinc-whose excited 
state in a cytochrome lasts for several thousandths of a sec
ond-can replace iron, but this technique doesn't work for 
other metals. 

But now the Caltech group can leave the original metal in 
place. When the right substituents are added to the rutheni
um atom, its excited state lasts about 50 billionths of a sec
ond, just long enough to clear an electron for takeoff. So the 
researchers excite the ruthenium atom, sending electrons in 
from the outskirts toward the center. If the experiment 
demands outbound electrons, the researchers add a chemical 
reagent that makes the ruthenium atom electron-deficient, 
causing it to steal electrons from the central atom when 
excited. 

Now that electrons can be booked onto any itinerary that 
the researchers want to study, they've discovered that the 
electrons can travel faster than their current spectroscopic 
system can follow. Distances of up to 15 atomic diameters as 
the electron flies can be covered in less than ten billionths of 
a second. The researchers are now building a system that can 
handle trillionths of a second. 
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Caltech's Environmental Quality 

Laboratory (EQL). Environment Now has 

se t up an endowment for environmental 

studies. Bank of America has comm itted 

funds for environmental studies. The 

Ralph M . Parsons Foundation has made a 

grant for research in developmental 

biology. ARCO, Texaco, and Unocal have 

continued their suppor t for the Center 

for Air Quality Ana lysis. 

SETT I NGS FOR GREATNESS . 

Great ideas are not just a matter of the 

mind; in science and engineering, they 

unfold in the setting of sophisti cated equip-

ment and facilities. Caltech has long 

enj oyed the fri endship of donors whose 

enthusiasm for first -rate research is 

expressed in major gifts for bui ldings and 

equipment. ~ A campaign commit-

ment has been made by Inte l Corporation 



cofound er and Caltech Trustee Gordon E. 

Moore (PhD '54) and his wife, Betty, to fund 

a large new electronic materials and structures 

laboratory that will contain classrooms, labora 

tories , and office space. Electrical engineers, 

computer scientists, materials scientists, and 

applied physicists are among the faculty whose 

research will be carried out in the new building. ~ During the last year, 

significant gifts of equipment for research and education were made by 

Hewlett-Packard, Sun Microsystems, and Thomson Digital Image America . 

The Charles Lee Powell Foundation continued its long-standing support for 

the Division of Engineering and Applied Science with significant grants 

for equipment, fellowships, and research. Gifts from ARCO and the L. K. 

Whittier Foundation were made for the TERRAscope, a network of advanced 

seismic recording devices throughout southern California. ~ Work was 

completed this last year on the Mr. and Mrs. Fred L. Hartley Laboratories of 

Catalysis and Materials, in Spalding. The improvements were made possible by 

a gift from the late Fred Hartley, a longtime Caltech Trustee, and his wife, 

Margaret . ~ Major commitments from the estate of Ellsworth Marsh, 

the Carl F Braun Trust, and Rocketdyne made possible the construction of a 

new shock-wave tunnel facility to study hypersonic flight . A gift from the 

C F Braun Trust, made possible by Trustees John G Braun and Pamela Pesenti, 

will fund the Braun Athletic Center; the gift will be used to update and greatly 

expand the existing facility. Trustee Camilla Frost and Honorary Life Trustee 
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Opportunity lies just 

beyond curiosity. Th e intel

lectual journey chat joins 

the two is made daily on 

the Caltech campus, which 

today comprises more than 

I 00 new and renovated 

facilities. 





Dorothy Chandler also made a substantial commitm ent to the Institute, on 

behalf of the Chand ler fami ly. 

1:--.JTERACTIONS THAT EXTE ·n THE BOUNDARIES 

0 F C A L T E C II . At Cal tech, each individual is important and each 

research area significant. So, too, are the 

interactions between them. Throughout our 

history, important contributions to science 

and engineering have been made by peop le 

crossing disciplinary lines , working together 

to develop new topics of inguiry and new 

technologies to explore fundamental gues-

tions more deep ly. ~ The Beckman 

Institute, which celebrated its first anniver -

sary this last year, is the site of such interdi s-

ciplinary work. A gift from Arnold 0. 

Beckman (PhD '28) and his late wife, 

Mabel, enabled Caltech to construct the 

Beckman Institute and fund many of its 

research programs. The guiding idea behind 

the institute is to put people who design and 

bui ld molecules , and peop le who design and 

bui ld instruments, together in the same 

space where they can interact continuously. 

CHAMPAGNE OF THE GODS 

tnljinee'l-inlj and llpp-Lied $cience 

When Mount Pinatubo devastat
ed Clark Air Force Base, the agent of destruction was a pyro
clastic flow-a choking cloud of gas and volcanic dust heated 
to I ,000 degrees Fahrenheit. The cloud can reach supersonic 
speeds as it avalanches down the mountainside, knocking 
loose tons of boulders en route. Caltech aeronautics students 
and faculty are collaborating with geologists to study the 
fluid mechanics of these explosions in hopes of mitigating 
their hazards. 

Some pyroclastic flows are generated by a process like 
uncorking a bottle of champagne. Just as a bottle of bubbly 
gets its fizz from dissolved carbon dioxide, the magma con
tains an oversupply of water vapor held in solution only by 
the pressure of the surrounding rock. When a steep moun
tain slope collapses, the sudden release of pressure allows 
the dissolved gas to vaporize. Instantaneously, all through 
the magma-or champagne-microscopic bubbles form, 
merge, and expand, belching it out of its container. 

The laboratory simulations use a thick-walled test tube 
whose top can be sealed with a diaphragm of heavy-duty 
aluminum foil. The test tube would be filled with liquid 
supersaturated with gas under high pressure; then a knife 
blade automatically bursts the diaphragm, venting the tube 
into a vacuum while the "eruption'' was recorded on film or 
video for clues to the eruptive mechanism. 

Another set of experiments used tiny glass beads and 
compressed air to see how particles would ride the blast's 
pressure wave. The researchers had expected that the evenly 
expanding gas would pick up a uniform, dense cargo of dust. 
Instead, the depressurization lofted entire layers of solid
packed beads, a few beads thick, separated by regions of 
very nearly bead-free air. Traceries of beads rained off the 
bottom of each layer, enclosing regions of the void below 
into "bubbles" that drifted up through the packed layers. 
Thus a building in the flow would feel a series of blows as 
each blob hit it. Such repeated hammering could be far more 
destructive than the continuous pressure on which the stan
dard computer simulations of blast damage are based. 

IS 



~ We find that many of our research projects now involve interactions 

with researcher s at other institutions. The Keck Telescopes, one dedicated 

this past yea r and the second under construction , were designed by and are 

SPIRIT OF GRAVITY 

(Jiz.'fJicd., Matlz.emcdicJ and IJJt~J-rJno.m'f 

~ ravitational physics took a 
great leap forward in 1991 with the approval by Congress of 
first-year funding of $19 . I million for the construction of 
LIGO - the Laser Interferometer Gravitational-Wave 
Observatory. A joint effort of scientists from Caltech and 
MIT, LIGO will consist of two widely separated gravitational
wave detectors located in the United States. The project, 
which is being funded through the National Science 
Foundation, will take about six years to complete and will 
cost about $200 million. 

Gravitational waves are ripples in the fabric of space and 
time produced by violent events in the distant universe , 
such as supernova explosions or the collision of two black 
holes. These ripples travel to Earth, bringing with them 
information about their violent origins and about the nature 
of gravity. 

Each LIGO detector is housed in a 4-foot diameter vacu
um pipe arranged in the shape of an L with 4-kilometer 
(2.5-mile) arms. At the vertex of the L and at the end of 
each of its arms will be test masses hanging from wires and 
fitted with mirrors. Ultrastable laser beams traversing the 
vacuum pipes will measure the effect of gravitational waves 
on the test masses. When a gravitational wave arrives at a 
LIGO detector, it will decrease the distance between the test 
masses in one arm of the L, while increasing it in the other. 
These changes are minute, just I 0·16 centimeters, or one 
one-hundred-millionth the diameter of a hydrogen atom. 

Two detectors located at widely separated sites are 
essential for the unequivocal detection of gravitational 
waves. Local phenomena such as micro-earthquakes, acous
tic noise, and laser fluctuations can simulate a gravitational
wave event at one site, but such disturbances are unlikely 
to happen simultaneously at two widely separated sites. 

The LIGO office at Caltech received 19 site proposals from 
17 states and evaluated the technical suitability of individu
al sites and site pairs. The first-year funding approved by 
Congress will cover the costs of selecting sites for the LIGO 
facilities, completing the engineering design of the facilities, 
and undertaking site preparation at one of the two sites. On 
February 19, 1992, the National Science Foundation 
announced the selection of Hanford , Washington, and 
Livingston, Louisiana, as the sites for LIGO's construction. 
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being operated by the California 

Association for Research in Astronomy 

(CA RA), a partner ship between the 

Univer sity of California and Caltech. Funds 

for the telescopes have been provided by 

the W. M. Keck Foundation. ~ Each 

of the Keck Telescopes will boast a 10-

meter, segmented mirror- the largest 

optical mirror in the world- and will be 

used for infrared as well as optical astrono-

my. T he Keck Telescopes are important 

examples , scientifically and symbolically, of 

the way Caltech has traditionally pursued 

great ideas . They show we have the imagi-

nation now, as we did in the 1930s and 

1940s, to do whatever is necessary to look 

as far out into the univer se as we can . 

~ LIGO (the Laser Interferometer 

Gravitational-Wave O bser vatory) is another 

example of a joint scientific venture, that-

like the Keck Telescopes- holds the 





promise of revealing fundamental information about the univer se . Researchers 

at Caltcch and MIT conceived the project, which is designed to be able to 

detect gravity waves- a phenomenon predicted by Einstein in 19 16, but never 

observed. ~ In May, the Inte l Touchstone Delta system (as of this writing 

the world 's fastest, most powerful computer) was dedicated on campus. 

Although housed at Caltech, the Touchstone Delta system will be operated by 

the Concurrent Supercomputing Consortium, an organization of more than a 

dozen prominent research institutions and government agencies. Members of 

GEOCHEMISTRY GOES PLATINUM 

{je~L~Cjiccd and (JLaneia't'f $cienced-

Piatinum, a precious metal in 
any context, is especially valuable in the world of geochem
istry. It has become even more valuable of late due to a 
more precise method for measuring the radioactive decay of 
platinum-group elements that was devised by researchers in 
the Lunatic Asylum Laboratory in the Division of Geological 
and Planetary Sciences. This technique has made possible a 
new wealth of research areas: the formation of the cores of 
planets, the layers in the earth's crust and mantle , the 
amount of platinum in oceans and the atmosphere, and the 
relationship of platinum as a catalyst and to environmental 
problems. The amounts of platinum occurring in nature are 
so small that such measurements were previously very diffi
cult, if not impossible. 

Researchers modified a mass spectrometer to measure the 
negative ions of rhenium oxides, a member of the platinum 
group. (Previous research had focused on measuring the pos
itive ions of rhenium, using lasers.) The new method is 
I 00,000 times more sensitive and uses smaller data samples 
than the laser method. Laboratories throughout the world 
are now converting to negative ion mass spectrometry. 

In addition, researchers are mining another source of geo
chemical information-the decay of natural uranium . By 
building a new , more efficient mass spectrometer , 
researchers are able to measure concentrations of rare iso
topes as small as of IO·IO in abundance. This new precision 
has made possible studies of the ages of late Pleistocene and 
Holocene corals in an effort to measure the times of sea-level 
change and to discern how they relate to the earth's ice 
ages. This study could ultimately lead to a better under
standing of aspects of global climate change. Also being stud
ied are the rates at which mantle plumes rise into the crust, 
and the suitability of sites for radioactive waste storage. 
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the consortium will use the Delta for vari-

ous large-scale computations, including: 

modeling and simulation of global climate 

change, calculation of the rates of chemical 

reactions from the first principles contained 

within quantum theory, visualization of sci-

entific data returned from the Magellan and 

Galileo spacecraft, and simulations of rea lis-

ti c models of brain circuits. ~ In 

recent year s, Caltech has extended its own 

interests to those of elementary and secon-

dary schools by producing such educational 

programs as SEED (Science for Early 

Educational Development) and the video-

courses The Mechanical Uni verse, Beyond the 

Mechanical Uni verse, and Proj ect MATHE-



MATICS! This last year, the W. M. Keck 

Foundation announced a grant to Caltech to 

fund a high school biology outreach program. 

The grant will support a five-year program, 

which will include an intensive summer work-

shop for high school biology teachers, to be held 

on the Caltech campus. ~ Caltech's 

~ . . -

Minority Undergraduate Research Fellowships (MURF) program provides 

support for talented undergraduates enrolled at other universities. MURF 

students spend a summer working in a research laboratory on the Caltech 

campus. The MURF program is aimed at improving the representation of 

African Americans, Hispanics, Native Americans, Puerto Ricans, and Pacific 

Islanders in the biological, chemical, and engineering sciences in the United 

States . ~ The Times- Mirror Foundation has granted funds for an earth

quake media and exhibit center in the Seismological Laboratory. This center 

will provide another opportunity for Caltech to contribute to an improved cli

mate of science education, in this case through the presentation of didactic 

materials on earthquakes. 

F R IE N D S 0 F C A L TECH . During the centennial year, we received 

significant contributions from our friends and neighbors, gifts that will help us 

realize our goals for the future. ~ The Associates of the California 

Institute of Technology was founded in 1926 by a group of 100 Pasadena 

citizens agreeing to contribute to the research and educational programs of 
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A areat idea, ori&inated 

by one, can take on still 

more brilliance in the 

hands cj' others. Caltech 

values collaboration

amana its colleaaues, 

neishbors, and fri ends. 





Caltech. This last year, member s of The Associates continued their long tradi -

tion of providing unrestricted funds to the Institute . So, too, did the corporate 

members of the Industrial Associates , and contributors to the Annual Fund. 

~ The late Hugh Colvin (BS '36) committed funds for a Centennial 

Challenge to encourage his fellow alumni to increase their giving by matching 

increased and new giving. Many other Caltech alumni and fri ends are ensuring 

the Institute's future by participating in 

Caltech 's planned giving and estate pro-

grams. Thirty-seven life- income gifts were 

made this last year. Many of these gifts will 

ultimately support Cal tech 's general endow -

m ent . More than 170 individuals who have 

included Caltech in their estate plans have 

added their names to the Torchbearers 

Honor Roll. 

ALUMNI AWARDS AND 

H 0 :'-J 0 R S . The Institute presented its 

highest honor, the Distinguished Alumni 

Award, to Caltech graduates during 

Seminar Day activiti es . Presented since 

1966, the award is bestowed on former 

Caltech graduate or undergraduate students 

for "high achievement in science, engineer -

WHAT ROLE SCIENCEl 
1ke dlum.andiei and. $r:.ciaL $ciencei 

When the Trustees wrote an 
educational policy for Cal tech in 1921 , they emphasized the 
importance of the liberal arts in the undergraduate educa
tion of science and engineering students. They believed the 
"combination of a fundamental scientific training and a 
broad cultural outlook" would help students "avoid superfi
ciality and lack of purpose." 

In 1986, faculty in the Division of the Humanities and 
Social Sciences organized a program in Science, Ethics, and 
Public Policy-SEPP-to investigate the " broad cultural out
look" that informs our thinking today on the moral and 
political implications of research into, and advances in, sci
ence and technology. What purposes does science serve in 
modern society? How does society integrate science and 
technology into the fabric of human culture? 

The Caltech SEPP program has three major, connected 
activities-faculty research and writing in relevant topics; 
education in the field through undergraduate courses and 
training of selected graduate students and postdoctoral 
research fellows; and a regular public seminar series featur
ing speakers from on and off campus addressing such issues 
as weapons research and arms control , biotechnology, human 
reproduction, the environment, and military secrecy. This 
past year, the SEPP program sponsored a series of lectures 
on the scientific, legal, ethical, and social implications of the 
Human Genome Project--a $3 billion, IS-year project to map 
the entire blueprint of human heredity. The lectures form 
the core of the book, The Code of Codes: Scientific and Social 
Issues in the Human Genome Project. 

Encouraging undergraduates to think through the implica
tions of scientific work is as important today as it was in the 
1920s. Encouraging a larger community to discuss these 
issues-as SEPP does through its programs for Caltech stu
dents, faculty, and staff, and members of the general pub
lic-acknowledges both the complex relationship between 
science and society today, as well as the pressing need to 
engage more people into decisions affecting both. 
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ing, business, industry, or public service." ~ Selected to receive the 

honor in 1991 were John P. Andelin, Jr. (BS '55, PhD '67), assistant director 

for science, information, and natura l resources of the Congressional Office of 

Technology Assessment; Arthur E. Bryson, Jr. (MS '49, PhD '5 1), Paul 

Piggott Professor of Engineering at Stanford University; Navin C. Nigam 

(PhD '67), director and professor of civil engineering at the Indian Institute of 

Technology in Delhi , India; and George F. Smith (BS '44, MS '48, PhD '52), 

OF MISSIONS AND MILESTONES 

jet fJ"-O-puLJ-iO-n .1! ab-0-'1-ai0-'1-'f 

The Jet Propulsion Laboratory 
enjoyed a fruitful year in planetary exploration in 1991, with 
several of its spacecraft missions achieving important mile
stones. 

JPL's Magellan spacecraft, launched in 1989, was conclud
ing its second eight-month mapping cycle at Venus as 1991 
came to a close. Magellan's imaging radar returned a stag
gering amount of data, mapping nearly the entire surface of 
Earth's cloud-obscured planetary twin. 

The Jupiter-bound Galileo spacecraft achieved a first in 
space exploration when it executed a flyby of the asteroid 
Gaspra in October. The event heightened anticipation of 
future missions to this class of solar system object such as 
JPL's Comet Rendezvous Asteroid Flyby, planned for launch 
later in the decade. The mission team, meanwhile, faced a 
challenge in that Galileo's high-gain antenna did not open 
fully during the initial deployment attempt in April 1991, 
calling for an extensive program of ground analysis and 
spacecraft maneuvers. The spacecraft will reach Jupiter in 
1995. 

Mission operations continued on Ulysses, a joint 
NASA/European Space Agency spacecraft designed to study 
the poles of the sun. Launched in late 1990, Ulysses was 
bound for a February 1992 encounter with Jupiter; the giant 
planet's gravity then threw the spacecraft into a solar orbit 
at a nearly right angle to the ecliptic, the plane in which 
Earth and the other planets orbit the sun. 

In addition to its own missions, the Laboratory pursued 
work on instruments flying on other space platforms. In 
September NASA launched the Upper Atmosphere Research 
Satell ite carrying JPL's Microwave Limb Sounder instrument. 
By year's end researchers were reporting that the instru
ment has provided new evidence on the chemical chain of 
events leading to atmospheric ozone depletion. 
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retired senior vice president of Hughes 

Aircraft Co. and retired director of Hughes 

Research Labs. ~ Honored in 1990 

with the Distinguished Alumni Award were 

Sidney R. Coleman (PhD '62), the Donner 

Professor of Science at Harvard; Hugh F. 

Colvin (BS '36), past president of The 

Associates and retired president and chief 

executive officer of Unitek (a company 

later sold to Bristol-Myers); Anthony J. 

lorillo (BS '59, MS '60), senior vice presi -

dent of Hughes Aircraft Co.; and Kurt M. 

Mislow (PhD '47), the Hugh Stott Taylor 

Professor of Chemistry Emeritus at 

Princeton. ~ National Medals of 

Science were awarded in 1991 to alumni 

Folke K. Skoog (BS '32, PhD '36) and 



H. Guyford Stever (PhD '4 1); Jam es J. 

Duderstadt (MS '65, PhD '68) received the 

National Medal ofTechnology. In 1990 

awardees of the National Medal of Science 

included faculty member and alumnus Edward 

B. Lewis (PhD '42, MS '43); alumni John 

McCarthy (BS '48) and Edwin M . McMillan 

(BS '28, MS '29). Alumnus and Trustee Gordon E. Moore (PhD' 54) rece ived 

the National Medal of Technology. 

THE PROMISE OF OUR FUTURE. ln1918,RobertMillikan 

wrote his wife a letter from Washington, D. C., where he and George Ellery 

Hale were dividing their time between the war effort and designing Caltech. 

He wrote, "We are planning the future of American science!" Together with 

Arthur Amos Noyes, they were making plans to make history. ~ This 

past year, we celebrated that history, and, in the process , di scovered a deep 

connection with those whose achievements in science and engineering proved 

the founders right : that Caltech can be- in its second century as in its first

an example to the world of what can be accomplished by a community of 

scholars who are willing to keep their institution small, nonbureaucratic , and 

dedicated to quality and exce llence . ~ Of all that can be rem embered 

from Cal tech's fir st I 00 years, these aspirations are valued most . They provide 

our link with the past; they are the promise of our future. 

23 

Caltech prepares its 

swdencs co sol ve problems 

not yet kn own. FacinB its 

second century, Caltech 

searches the distance 

fo r possibliti es not yet 

imaain ed. 



Members of the Caltech 

facu lty continue to win 

honors far out of propor

tion to their numbers. 

In this list of awards and 

honors, an asterisk bifore 

the name indicates that the 

award was anno unced 

durinB the academic year, 

/989-90. All other 

awards were announced 

subsequently. 
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FACULTY AWARDS AND HONORS 

/Vaiia.naL awa1-d:t and ha.na.H 

American Academy of Arts and Sciences, Fe ll ow: 

Jacqueline K. Barton, Professor of Chemistry 

John E. Bercaw, Professor of Chemistry 

Lance E. Davis, Mary Stillman Harkn ess Professor of Social Science 

*Thom as E. Everhart, President; Professor of Electrical EnaineerinB and Applied Physics 

G eorge W. H a usner, Ca rl F Braun Professor of Enaineerina, Emeritus 

* Daniel J. Kevl es, J. 0. and juliette Koq!fli Professor of the Humanities 

Steven E. Koonin , Professor of Theoreti cal Physics 

Carver A. Mead, Gordon and Betty Moore Professor of Computer Science 

Elliot M. Meyerowitz, Professor of BioloBY 

John H . Seinfeld, Louis E. Nohl Professor and Professor of Chemical Ena ineerinB 

Edward M . Stolper , William E. Leonhard Professor of Geoloay 

American Association for the Advancement of Science, Fe ll ow: 

Charles A. Barnes, Professor ofPhysics 

Robert A. Cameron, Senior Research Associate in Bioloay 

* William A. Goddard III , Charles and Mary Ferkel Professor of Chemistry and 

Applied Physics 

Mary B. Kennedy, Associate Professor of Bioloay 

* Howard Lipshitz , Assistant Professor of Bioloay 

* Elliot M. Meyerowitz, Professor ofBioloay 

National Academy of Engineering, Founders Award: 

George W. Ha usner, Carl F Braun Professor of Enaineerina, Emeritus 

National Academy of Engineering, Member : 

Charles L. Se itz , Professor of Computer Science 

National Academy of Sciences , Member: 

* Mi chael Aschbacher, Professor of Mathematics 

* John E. Bercaw, Professor of Chemistry 

* Barclay Kamb, Barbara and Stanley R. Rawn, Jr., Professor of Geoloay and Geophysics 

Am non Yariv, Thomas G. Myers Professor of Electri cal EnaineerinB and Professor of 

Applied Physics 

National Academy of Sciences , Selman A. Waksman Award: 

Melvin I. Simon, Anne P. and Ben1amin F Biaaaini Professor of Bioloaical Sciences 

National Academy of Sciences, Watson Medal: 

Maarten Schmidt , Francis L. Moseley Professor of Astronomy 



National Medal of Science, Recipient: 

Edward B. Lewis, Thomas Hunt Morgan Pr<j'essor if Biology, Emeritus 

John D. Roberts, Institute Prifessor if Chemistry, Emeritus 

Edward C. Stone, Vice President; Director if j et Propulsion Laboratory; Pr<j'essor ifPhysics 

National Science Foundation , Presidential Young Investigator Award: 

Joel W. Burdick , Assistant Pr<j'essor if Mechanical Engineering 

S. George Djorgovski, Associate Prifessor if Astronomy 

* William G. Dunphy, Assistant Prifessor if Biology 

* David G. Goodwin, Assistant Pr<j'essor if Mechanical Engineering 

* Julia A. Kornfi elcl , Assistant Pr<j'essor if Chemical Engineering 

Guruswaminaidu Ravichand ran, Assistant Prifessor if Aeronautics 

Yu-Chong Tai, Assistant Pr<j'essor if Electrical Engineering 

Stephen Taylor, Assistant Pr<j'essor if Computer Science 

* Jonas Zmuidzinas, Assistant Pr<j'essor if Physics 

$tate h(Htl)lz.1 

California Museum of Science and Industry , Scientist of the Year: 

John J. Hopfield , Roscoe C. Dickinson Pr<j'essor if Chemistry and Biology 

Jnte!z.nati.l)naL awa!z.d1 and hl)nl)lz.1 

Astronomical Society oflndia , Yainu Bappu Memorial Prize, Corecipient: 

Shrinivas R. Kulkarni, Associate Pr<j'essor if Astronomy 

Austrian Academy of Sciences, Foreign Corresponding Member: 

*Barry M. Simon, In ternational Business Machines Pr<j'essor if Mathematics and 

Theoretical Physics 

Egyptian American Organization, Outstanding Achievement Award: 

* Ahmed H. Zewai l, Linus Pauling Pr<j'essor if Chemical Physics 

Indian National Science Academy , Foreign Fellow: 

Peter J. Wyllie, Pr<j'essor if Geology 

Royal Astronomical Society of Great Britain , Gold Medal: 

Gerald J. Wasserburg, John D. MacA rthur Pr<j'essor if CeoloB.J and Geophysics 

Royal Society of Chemistry, Honorary Fell ow: 

Rudolph A. Marcus, Arthur Amos Noyes Prifessor if Chemistry 

Royal Society of Literature , Fellow: 

John A. Sutherland, Prifessor if Literature 
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Over the years, 2 I Nobel 

Pri zes have been awarded 

to Caltech f aculty members 

and alumni. Thirty-six 

Ca ltech faculty members 

and alumni have received 

the Na ti onal Meda l if 
Science, and jive have won 

the Na tional Medal if 
Technoloay. On the Ca ltech 

facu lty are 66 fe llows if 
the American Academy if 
Arts and Sc iences, and on 

the facu lty, board if 
trustees, and prifessional 

stcif.J there are 67 members 

if the Na ti onal Academy if 
Sciences and 34 members 

if the National Academy if 
Enaineerina. 
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Alexander von Humboldt Foundation , Senior U.S. Scienti st Award : 

Michael R. Hoffm ann , Prifessor if Environmental Chemistry 

Wolf Foundation Prize in Medicine, Reci pient: 

Seymour Bcnzer, james G. Boswell Prifessor if Neuroscience 

Wolf Foundation Prize in Physics , Corecipient: 

Val entine L. Telegdi , Jlis itinB Prifessor if Physics 

llwa1-d1- and h(J.nrH<i f1-(J.m p1-(J./e<£<£i.(J.naL 1-(J.ci.eii.ed-

American Astronomical Society, Dannie Heineman Prize for Astrophysics : 

William L. W. Sargent, Ira S. Bowen Prifessor if Astronomy 

American Astronomical Society, Newton Lacy Pie rce Prize in Astronomy: 

Kenneth G. Libbrecht, Associate Prifessor if Astrophysics 

American Astronomical Society, Helen B. Warner Prize in Astronomy: 

Shrinivas R. Kulkarni , Associate Prifessor if Astronoli?J' 

American Chemical Society, Award in Pure Chemistry: 

Nathan S. Lewis, Prifessor if Chemistry 

American Chemical Society, Gar va n Medal: 

Jacqueline K. Barton , Prifessor if Chemistry 

American Chemical Society, Priestl ey Medal: 

* Harry B. Gray, Arnold 0. Beckman Prifessor if Chemistry and Director if the 

Beckman Institute 

American Chemical Society, Theodore W illiam Richards Medal for 

Conspicuous Achievement in Chemistry: 

* Rudolph A. Marcus , Arthur Amos Noyes Prifessor if Chemistry 

American Chemical Society, Biochemical Technology Division, 

Marvin J. Johnson Award: 

* James E. Bailey, Chevron Prifessor if Chemical EnaineerinB 

American Chemical Society (Maryland Section), 

Ira Remsen Memorial Award: 

Rudolph A. Marcus, Arthur Amos Noyes Prifessor if Chemistry 

American Chemical Society (North Jersey Section), Baekeland Award: 

Jacqueline K. Barton , Prifessor if Chemistry 



American Chemical Society (Philadelphia Section), 

Edgar Fahs Smith Award: 

Rudolph A. Marcus, Arthur Amos Noyes Pr?Jessor ?JChemisuy 

American College of Physicians Award, Recipient: 

* Leroy E. Hood, Ethel Wi lson Bowles and Robert Bowles Pr?Jessor ?J Bioloay; Director ?J the 

Center jar the Development ?Jan In tea rated Protein and Nucleic Acid Biotechnoloay 

American Geophysical Union, William Bowie Medal: 

Don L. Anderson, Eleanor and j ohn R. McMillan Pr?Jessor ?J Geophysics 

American Institute of Chemists, Gold Medal: 

* Harry B. Gray, Arnold 0. Beckman Pr?Jessor ?J Chemistry and Director ?J the 

Beckman Institute 

American Institute of Physics Science-Writing Award in 

Physics and Astronomy: 

* Bruce C. Murray, Pr?Jessor ?J Planetary Science 

American Philosophical Society, Member: 

* Don L. Anderson, Eleanor and John R. McMillan Pr?Jessor ?J Geophysics 

*Edward B. Lewis, Thomas Hunt Morson Pr?Jessor ?JBioloay, Emeritus 

* Rudolph A. Marcus, Arthur Amos Noyes Pr?Jessor ?J Chemistry 

American Society for Mechanical Engineers, Honorary Member: 

* Hans W Liepmann, Theodore von Karman Pr?Jessor ?J Aeronautics, Emeritus 

Association for Unmanned Vehicle Systems National Award: 

*Edward C. Stone, Vice President; Director ?Jj et Propulsion Laboratory; Pr?Jessor ?J Physics 

American Society of Civil Engineers, Honorary Member : 

* George W. Housner, Carl F Braun Pr?Jessor ?J Enaineerin9, Emeritus 

American Society of Civil Engineers, Nathan M. Newmark Medal: 

*Donald E. Hudson, Pr?Jessor ?J Mechanical En9ineerin9 and Applied Mechanics, Emeri tus 

Book Editors' Award: 

* Merrill Joan Gerber, Lecturer in Creative Writing 

Council ofThe Institution of Electronics and 

Telecommunication Engineers, SK Mitra Memorial Award: 

* P. P. Vaidyanathan, Associate Pr?Jessor ?J Electrical EnaineerinB 
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The American Philo 

sophical Society is the 

nation's oldest and perhaps 

most presti9ious learned 

society. Benjamin Franklin 

proposed the establishment 

if the scientific society in 

1 743. At that time, phi

losophy meant knowledae, 

and the society souaht pro

motion if usiful knowl

edae. Amana the former 

members are 12 U.S. presi 

dents, John James 

Audubon, Mari e Curie, 

Charles Darwin, Thomas 

Edison, Albert Einstein, 

Alexander von Humboldt, 

Benjamin Rush, Georae C. 

Ma rshall, and j ohn Wesley 

Powell. 
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National Chemistry Honor Society, Fresenius Award of Phi Lambda Upsilon: 

*Nathan S. Lewis, Prrfessor rfChemistry 

National Space Club Science Award, Corecipient: 

* Edward C. Stone, Vice President; Director rfj et Propulsion Laboratory; Prrfessor rf Physics 

Society for Optical and Quantum Electronics, Einstein Prize for 

Laser Science, Corecipient: 

* H. Jeff Kimble, Prrfessor rf Physics 

tJ().undati().n awa!z.d<t 

Achievement Rewards for College Scientists (ARCS) Foundation, Inc., 

Los Angeles Chapter, Man of Science Award: 

* Harry B. Gray, Arnold 0. Beckman Prrfessor rf Chemistry and Director rf the 

Beckman Institute 

Edward C. Stone, Vice President; Director rfjet Propulsion Laboratory; Prifessor rfPhysics 

Cancer Research Institute, William B. Coley Award for Distinguished 

Research in Fundamental Immunology: 

Pamela Bjorkman, Assistant Prrfessor rf Biolosy and Assistant lnvestisator, 

Howard Hushes Medical Institute 

Chicago Community Trust, Searle Scholar: 

* Gilles J. Laurent, Assistant Prifessor rf BioloBJ and Computational and Ne ural Systems 

Camille and Henry Dreyfus Foundation, Teacher -Scholar Award: 

Andrew G. Myers, Associate Prrfessor rfChemistry 

Camille and Henry Dreyfus New Faculty Award: 

Zhen-Gang Wang, Assistant Prrfessor rf Chemical Ensineerins 

Franklin Institute, Edward Longstreth Medal, Corecipients: 

Slobodan M. Cuk, Associate Prrfessor rfElectrical Ensineerins 

R. David Middlebrook, Prrfessor rf Electrical Ensineerins 

Albert and Mary Lasker Foundation, Albert Lasker Basic 

Medical Research Award: 

Edward B. Lewis, Th omas Hunt Morson Prrfessor if BioloBJ, Emeritus 

John D. and Catherine T. MacArthur Foundation, Fe llow: 

Jacqueline K. Barton, Prifessor rfChemistry 

James F. Blinn, Lecturer in Computer Science 

James A. Westphal, Prrfessor rfPlanetary Science 



The Minerva Foundation, Golden Brain Award: 

* John M. Allman, Hixon Professor of Psychobiology and Professor of BioloBJ 

David and Lucile Packard Foundation, Fellowship in Science and Engineering: 

Shrini vas R . Kulkarni , Associate Professor of Astronomy 

Yu -Chong Tai, Assistant Professor of Electri cal Engineering 

Pew Charitable Trusts of Philadelphia, Pew Scholar s Award in 

the Biomedi cal Sciences : 

* Kai Zinn, Assistant Professor of BioloBJ 

Alfred P. Sloan Foundation, Research Fe llow : 

* Ursula Hamenstadt , Assistant Professor of Mathematics 

Gilles J. Laurent, Assistant Professor of BioloBJ and Computational and Neural Systems 

* Andrew G. Myers, Associate Professor of Chemistry 

* E. Sterl Phinney, Associate Professor of Th eoretical Astrophysics 

* ai-Chang Yeh, Assistant Professor of Physics 

* Kai Zinn, Assistant Professor of BioloBJ 

Welch Foundation Award in Chemistry, Corecipient : 

* John D. Roberts, Institute Professor of Chemistry, Emeritus 

U ni.IJ.elz-d-1-i'f hCJ.nCJ.'I-1-

Barnard University, Barnard Medal of Distinction : 

* Jacqueline K. Barton , Professor of Chemistry 

Baylor College of Medicine, W. H. Helm erich III Award for Outstanding 

Achi evem ent in Retinal Research : 

* Seymour Benzer, James G. Boswell Professor of Neuroscience 

Ohio State University, William Ll oyd Evans Award : 

* Rudolph A. Marcus, Arthur Amos Noyes Professor of Chemistry 

UCLA Department of Chemistry and Biochemistry and the Chemistry 

Advisory Council, Sea borg Medal: 

John D. Roberts, Institute Professor of Chemistry, Emeritus 
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Th e American Academy if 
Arts and Sciences is one if 
the oldest honor societies in 

North America. Th e 

Academy was established in 

1 7 80 by John Adams and 

other leaders if th e young 

republic, who chartered the 

learned society "to cultivate 

every art and science which 

may tend to advance the 

interest, honor, digni ty, 

and happiness if a free, 

independent, and virtuous 

people." 
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Jna-iduie kc.nc.H 

Endowed Professorship : 

John N. Abelson, George Beadle Pr?fessor rif Biology 

* Allan J. Acosta, Richard L. and Dorothy M. Hayman Prrj"essor rif Mechanical Engineering 

Barry C. Bari sh , Ronald and Maxine Linde Prrj"essor rj"Physics 

Sunney I. Chan, George Grant Haag Pr?fessor rj"Biophysica l Chemistry 

Scott E. Fraser, Anna L. Rosen Prrifessor rif Biology 

James K. Knowles, Wi lliam R. Kenan, Jr. , Prrifessor and Prrj"essor rif Applied Mechanics 

Manfred Morari, Ross McCollum- Wi lliam H. Corcoran Pr?Jessor rif Chemical Engineering 

*Edward M. Stolper, William E. Leonhard Prrj"essor rj"Geology 

KipS. Thorne, Richard P. Feynman Pr?Jessor rj" Th eoretical Physics 

Mark B. Wise, j ohn A. McCone Pr?fessor rif High EnerBJ Physics 

Associated Students of the Califo rnia Institute ofTechno logy (ASCIT) , 

Award fo r Teaching Excel lence : 

Yaser S. Abu-Mostafa, Associate Prrj"essor rif Electrical Engineering and Computer Science 

* Joe l W. Burdick, Assistant Pr?fessor rif Mechan ical Engineering 

Sunney I. Chan, Prrj"essor rif Chemical Physics and Biophysical Chemistry 

* John J. Feiler, Graduate Student in Physics 

Melany L. Hunt, Assistant Prrj"essor rif Mechanical Engineering 

* Valentina A. Lindholm, Lecturer in Russian 

* Robert J. McEliece, Prrifessor rif Electrical Engineering 

Bruce C. Murray, Prrj"essor rj"Pianetary Science 

John P. Preskil l, Prrj"essor rif Theoretical Physics 

* Jane G. Raymond, Member rif the Prrj"essional Stcdf, Chemistry 

* Robert L. Ripperdan , Research Fe/low in GeobioloBJ 

Thayer Scudder, Prrj"essor rif AnthropoloBJ' 

* Kerry J. Vahala , Associate Pr?Jessor rif Applied Physics 

David B. Wales, Prrifessor rif Math ematics 



CE:\TE:\:\IAL EVE::\T'l 

Symposia . The Centenn ial symposia were organized by each of the six aca

demic di\·isions and JPL. 

Division of Biology 

Seymour Benzcr, the James G. Boswell Professor of Neuroscience , was honored on 

his 70th birthday, wi th a symposium. Benzer is widely known for hi s pionee ring work 

with frui t fli es. The li st speakers read like a ro ll -call of achi evement in mol ecular and 

neural biology. Speakers included Sidney Brenner, Francis Cr ick, and Renata 

Dulbecco. 

Division of Chemistry and Chemical Engineering 

A tribute was paid to Linus Pauling on his 90th birthday with the sym posium "The 

Chemical Bond : Structure and Dynamics." In work done at Caltech , Pauling deter

mined the nature of the chemical bond . He won the Nobel Prize tw ice: for chem

istry, in 1954 and for peace, in 1962. Of the seven speakers for the one-day event, six 

were Nobel laureates. 

Division of Engineering and Applied Science 

GALCIT, the Graduate Aeronautical Laboratories of the California Institute of 

Technology, was form ed more than 60 years ago. During the I 920s and '30s, under 

the direction of Theodore von Karman, researchers at GALCIT helped establish the 

principles of modern aviation and jet flight. As part of "von Karman Month" during 

Caltech's Centennial, more than 200 people attended the GALCIT reunion to hear 

about active research areas and to take lab tours . Aeronautics also sponsored a sympo

sium on fluid mechanics. 

Division of Geological and Planetary Sciences 

Mantle plumes, the currents that move in the semi-so lid reg ion between the Earth 's 

core and crust, was the topi c of a three-day symposium sponsored by the division. 

Internationally known experts were invited to speak at what was described as the first 

conference where scientists in the many di sciplines studying plumes came together to 

exchange ideas . 
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CENTENNIAL 

OUTREACH PROGRAM, 

PASADENA PUBLIC 

SCHOOLS 

Ca !tech araduate 

students lectured in 

Pasadena public schoo ls 

as part if the Centen 

nial science education 

outreach proaram. The 

Ca !tech students aave 

lectures on earth science 

and vulcanism as part 

if a proaram ai med at 

combatinB science illit 

eracy and at encouraa

ina students not to shun 

science as a co lleae 

major or career possibil

ity. Th e proaram 

included campus visits 

fo r most if the 300 

public school students 

participatina in this 

centennial event. 



EUREKA 
Amona educational 

events unique to the 

Centennial year was 

the EUR EKA corifer

ence, the fifth nati onal 

coriference on under

a raduate research . 

(EUREKA is an 

acrony m fo r Excellence 

in Underaraduate 

Research: Experience, 

Knowledae, and 

Achievement.) More 

than 1, 100 colleae and 

uni versity students from 

around the co untry 

attended the event, 

which provided an 

opportuni ty for 8 50 

students to present 

papers on their research 

and discuss th eir ideas. 

Keynote speakers 

included Louis Sulli van , 

Secretary cif the U.S. 

Department cif Health 

and Hum an Services; 

Leroy Hood, the Bowles 

Prcifessor cif Bioloay; 

Evelyn Fox Keller, direc

tor cif women 's studies 

and prcifessor cif rhetoric 

at Un iversity cif 

California at Berkeley; 

and sciencejiction 

author Ray Bradbury. 
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Division of Humanities and Social Sciences 
"New Directions in Economics," the symposium sponsored by the division , included 

speakers Roger Noll , Stephen Ross , Mark Satterthwaite, and Vernon Smith, who had 

all received their BS degrees from Caltech . The division also cosponsored a confer 

ence with the Huntington Librar y on "Caltech and the Huntington , Partners in 

Scholarship ," a one-day event with speakers from both institut ions. 

Division of Physics, Mathematics and Astronomy 
William A. Fowler, Institu te Professor of Physics, Emeritus and Nobel prizewinner in 

1983 for his studi es of the nuclear reactions of importance in the formati on of the 

chemical elements of the univer se , was honored on the occas ion of his 80th birthday 

with a symposium on astrophysics. A second symposium , also organized by the divi 

sion , addressed "The Origin and Evolution of the Large-Scal e Structure in the 

Universe." For this second event , Stephen Hawking, renowned Cambridge 

Uni ver sity physicist , presented a lecture on the origin of the uni verse . 

Jet Propulsion Laboratory 

Caltech and JPL jo intly sponsored "Caltech and the Uni ver se," a two-day symposium 

about space science attended by four Caltech presidents- past and present . 

Distinguished speakers from the campus and JPL community, NASA , and industry 

shared their views and experti se. Two special events honored the contributi ons of 

Theodore von Kar man, considered the founder of JPL because his tests of liquid pro

pellant rockets were made near the site of the present lab. 

"Visions of a Sustainable World" 

Multidisciplinary in its scope and developed by facul ty from the various di visions, this 

symposium featured key leaders from industry, government, and academia who 

offered their unique perspecti ves on the sustainability of human activiti es on Earth 

and how such sustainability might be approached during the coming century. 

" Wom e n in Scien ce" L ec tur es . Cal tech recognized the contributions 

of women to science with three special lectures. Dr. Anne Fausto -Sterling, professor 

of biology, Brown Universi ty, spoke on "Gender and Science". "LI NE- I. Family of 

Hu man Transposable Elements" was presented by Dr. Maxine Singer, president , 

Carnegie Institution of Washington. Dr. Sandra Harding , professor of philosophy and 

director of women 's studies, Uni versity o f Delaware, addressed "How the Women 's 

Movement Benefits Science: Two Vi ews." 



F I N A N C I A L R E P 0 R T. This financial report 

of the California Institute of Technology has been 

prepared from the Institute's accounting records 

and reflects the Institute's financial position as of 

September 30, 1991, and the results of its opera

tions for the year then ended. These statements 

have been reviewed by the Board of Trustees Audit 

Committee, whose members are designated by an 

asterisk in the list of board members on page 48 of 

this annual report. 

The Balance Sheet portrays the assets, liabili

ties, and fund balances for each major fund group 

as well as the total for the Institute. Total net assets 

increased from S810.1 million to $958.9 million, 

reflecting principally an increase in campus proper

ties and gifts. The balance sheet now reflects 

cumulative depreciation on Institute buildings, land 

improvements, and equipment in accordance with a 

required change in accounting practice (the year 

ending in 1 990 was also restated to conform with 

the change adopted in 1991 ). In addition, uncondi-· 

tiona! pledges for major construction projects, 

approved by the Board of Trustees, have been 

recorded to better reflect Institute receivables, and 

revocable trusts are now included as investments 

and liabilities to reflect the total trust portfolio 

managed by the Institute. 

The Statement ofChanaes in Fund Balances 

reflects the impact of revenue, expenditures, and 

transfers in the fund balances, thus portraying the 

sources and uses of funds by major category. Gifts 

totaled $145.9 million for fiscal year 1991, an 

increase of S 11 0. 2 million from fiscal year 1990. 

$28.8 million was realized as the net gain from dis

posal of investments in fiscal year 1991, compared 

with S 14.9 million for fiscal year 1990. 

The Statement of Opera tina Expenditures 

provides the detail of current fund expenditures for 

educational and related purposes. Total expendi

tures for fiscal year 1991 for the campus, S230.2 

million, increased $25.1 million or 12.2 percent 

over fiscal year 1990. Expenditures for direct costs 

of sponsored research at the Jet Propulsion 

Laboratory, $1,071 .3 million, increased $35.9 mil

lion or 3.5 percent. 

Current Funds are those funds available for 

operating purposes. They are classified as unre

stricted- available for any purpose; or restricted

to be used for purposes specified by the sponsor or 

donor. They include tuition and fees, investment 

income, gifts, and grants or contracts from federal 

and private sponsors . 

Loan Funds for students arc provided by gifts 

from private donors and participation in the gov-
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ernment's Perkins Loan Program, and are subject 

to repayment with interest after graduation. As 

repayments are made, the principal and accumulat

ed interest become available for loans to other 

students. 

Endowment and Similar Funds include both 

the principal of funds set aside as endowment in 

accordance with the donors' wishes, which arc 

invested to produce income and capital apprecia

tion, and also the principal of discretionary and 

expendable funds, which are designated by the 

Board of Trustees to function as endowment. 

Investment objectives for Caltcch's endowment 

funds focus on three principles: 1) preservation of 

capital, 2) ability to meet current income targets, 

and 3) appreciation of capital to foster future 

income growth. In this way, the Institute endeavors 

to provide a stream of investment return which, 

after inflation, will strike a fair balance between 

current and future support of its instruction and 

research programs. 

The market value of the Institute's endowment 

at September 30, 1991, was $546.0 million, com

pared to $466.9 million at September 30, 1990. In 

addition to U.S. equities and fixed income securi-

tics, the fund has diversified investments in real 

estate, international securities, and venture capital 
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partnerships. The following graph indicates the 

growth in endowment over the last ten years. 
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Life Income and Annuity Funds consist of 

gifts received to establish living trusts for which the 

Institute is trustee, or annuity agreements. 

Payments are made to beneficiaries and annuitants 

during their lifetimes in accordance with the terms 

of these agreements. 

Life income and annuity agreements are a source 

of meaningful additions to the Institute's endow-

$546.0 

$305.0 



DECADE IN REVIEW 

Current funds expenditures (in thousands) 

Instruction and departmental research 

(including libraries) 

Organized research 

Scholarships and fellowships 

Institutional and student support 

Plant operation, maintenance, 

and utilities 

Total operating expenses 

Auxiliary enterprises 

Total 

Inflation adjusted (1981 dollars) 

Capital expenditures, campus (in thousands) 

]et Propulsion Laboratory, direct expenditures 

(in millions) 

Total gifts and nongovernment grants 

(in thousands) 

Endowment and similar funds at market value 

(in millions) 

Investment income (in millions) 

Tuition rate (in thousands) 

Student enrollment (first term) 

Undergraduate 

Graduate 

Total 

Degrees granted 

B.S. 

M.S. 

Eng. 

Ph.D. 

Total 

/981 

$28,478 

33,781 

3,540 

I 1,399 

6,587 

83,785 

3,870 

$87,655 

$87,655 

$I9,967 

35 

396.6 

22,271 

184.3 

19.8 

5.2 

844 

865 

I,709 

206 

136 

I 

129 

472 

1986 

$ 46,458 

53,120 

8,178 

20,031 

10,988 

138,775 

5,731 

$144,506 

$117,676 

$ 44,579 

832.5 

84,920 

347.9 

25.0 

9.9 

845 

994 

1,839 

197 

162 

3 

133 

495 

1991 

$ 79,459 

83,082 

12,055 

31,331 

14,765 

220,692 

9,521 

$230,213 

$155,235 

$ 46,512 

1,071.3 

150,164 

546.0 

34.6 

13.3 

810 

1,051 

1,861 

186 

160 

2 

154 

502 



SUMMARY OF CHANGES IN FUND BALANCES 

(in thousands) 

Additions 
(Excluding Reimbursement qfDirecc Costs at the 
}et Propulsion Laboratory) 

Gifts and Nonnovernment Grants 
Includes gifts and grants from 
private sources for education and 
research, and physical facilities. 

United States Government Grants 
and Contracts 

Reimbursement from various 
government agencies for direct 
costs of research, instruction, 
and student support. 

Plant Acquisitions 
Additions to campus plant for land, 
buildings, and equipment, and 
retirement of indebtedness. 

Indirect Costs and Mananement 
Allowance 

Recovery of indirect costs and 
management allowance under federally 
sponsored programs at the campus and 
the Jet Propulsion Laboratory. 

Investment Income 
Endowment income and investment 
income of other funds, including 
earnings from short term investments. 

Realized Gains 
Net realized gains on investments sold. 

Tuition and Fees 
Tuition and fees assessed students. 

Auxiliary Enterprises 
Revenues from sales by food services, 
student housing, and bookstore. 

Other 
Income from sales and services, and 
other miscellaneous revenue. 

Total Additions 
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$150,164 

79,328 

75,169 

-48,042 

-34,553 

-28,822 

-24,394 

• 
10,933 

• 
12,314 

$463,719 

1ear Ended 
September 30, 1991 

Deductions 
(Excluding Direct Cases at the }ec Propulsion Laboratory) 

Research 
Expenditures for activities specifically 
organized to produce research 
outcomes supported by federal and 
private sponsors. 

Instruction 
Expenditures for activities that are part 
of the instructional program including 
departmental research. 

Plant Fund 
Expenditures for buildings, equipment, 
and renewals, plus retirement of plant assets. 

Payments on revenue bonds and advances 
for plant purposes, including interest. 

Depreciation of campus properties. 

Institutional and Student Support 
Expenditures for business and financial 
affairs, student services, institute 
relations, and general administration. 

Plant Operations 
Expenditures, including utilities, for 
the operation and maintenance of the 
campus grounds and facilities. 

Scholarships and Fellowships 
Awards made to students enrolled 
in formal course work with no 
requirement that they perform 
services or repay the awards. 

Auxiliary Enterprises 
Expenditures, including maintenance, 
of auxiliary enterprises. 

Other 
Includes payments to life beneficiaries 
with life income and annuity agreements, 
and miscellaneous other charges. 

Total Deductions 

Increase in Fund Balances 

Total 

$ 83,082 

79,459 

-31,554 

-29,987 -19,438 -31,331 

-14,765 

• 
12,055 

• 
9,521 

3,691 

$314,883 

148,836 

$463,719 



ment and other funds. This form of deferred giving 

has proved attractive to many donors who wish to 

support the activities of the Institute and receive 

income on their gifts during their lifetime while 

obtaining a charitable income tax deduction for 

their gifts. Upon termination of beneficiary agree

ments, the principal is transferred to the endow

ment or other fund groups as designated by the 

donor. 

The Institute's life income and annuity agree

ments consist of pooled income funds, annuities, 

and taxable and nontaxable unitrusts. Investment 

assets include cash equivalents, equities, and fixed 

income securities (including tax-exempt municipal 

bonds, where appropriate), real estate, and various 

royalty interests. The Institute functions as trustee, 

with the majority of the marketable securities man

aged by a major institutional investment advisory 

firm. The Institute does not charge a trustee fee at 

present. At September 30, 1991, the market value 

of the life income and annuity funds was S83.6 

million. 

Plant Funds consist of funds that have been 

received for, or designated by the trustees for, facil

ities. The group is divided into two categories: 

unexpended plant funds and investment in plant. 

Unexpended plant funds are available for expendi-

ture for land, buildings, and equipment. As these 

funds are used, they are transferred to funds invest

ed in plant. This transfer records the original cost 

of the Institute's physical facilities. 

The Notes to Financial Statements are an inte

gral part of the financial statements and provide sig

nificant information on accounting policies, 

investments, campus properties and plant funds, 

funds held in trust, retirement and deferred com

pensation plans, pledges, and revenue bonds. 

The California Institute of Technology maintains 

its accounts in accordance with the guidelines sug

gested by the American Institute of Certified Public 

Accountants and the National Association of 

College and University Business Officers. 

David W. Morrisroe 

Vice President for Business and Finance and Treasurer 
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California Institut e of Te chnology 

BALANCE 

SHEET 

(in thousands) 

Exhibit I 

See accompanying notes 
to financial statements 

*Restated to conform with 
presentation adopted in 1991 
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ASSETS 

Cash 

Accounts receivable: 

United States government (note B) 

Pledges (note H) 

Other 

Student accounts and notes receivable 

Investments (note C) 

Interfund advances 

Prepaid expenses and other assets 

Campus properties net of depreciation (note D) 

LIABILITIES and FUND BALANCES 

Accounts payable and accrued expenses (note B) 

Deferred student revenue 

Revocable trust funds and agency funds 

Annuities payable 

Revenue bonds payable (note I) 

Fund balances 

Fund balances (Exhibit 2): 

United States government grants refundable 

Institute funds-

Unrestricted 

Discretionary endowment: 

Unrestricted 

Restricted 

Endowment principal 

Other restricted 

Invested in plant 

September 30, 1990 

$ 

Total 
All Funds* 

1,001 

170,730 

1,773 

11,772 

509,617 

8,888 

324,954 

$1,028,735 

$ 175,681 

9,336 

13,411 

1,080 

19,165 

810,062 

$1,028,735 

$ 4,674 

8,277 

63,652 

69,181 

287,199 

88,637 

288,442 

$ 810,062 



September 30, 1991 

Endowment Life Income 
Total Current Loan and Similar and Annuiry Plant Agency 

All Funds Funds Funds Funds Funds Funds Funds 

$ 1,124 $ 475 $ 58 $ 363 $ 228 

171,339 171,339 

72,750 $ 72,750 

4,173 4,111 4 58 

13,081 4,458 8,623 

587,972 26,085 2,247 $441,795 68,768 46,985 2,092 

13,480 4,483 (17,963) 

12,334 9,045 3,274 14 

352,028 352,028 

$1,214,801 $228,993 $10,928 $446,278 $69,136 $457,074 $2,392 

$ 178,714 $175,461 $ 279 $ 373 $ 2,5.45 $ 56 

10,329 10,329 

15,307 12,971 2,336 

1,553 1,553 

50,000 50,000 

958,898 43,203 $10,928 445,999 54,239 404,529 

$1,214,801 $228,993 $10,928 $446,278 $69,136 $457,074 $2,392 

$ 5,052 $ 5,052 

9,488 $ 3,666 $ 5,822 

62,767 $ 62,767 

70,946 70,946 

312,286 312,286 

193,988 39,537 5,876 $54,239 94,336 

304,371 304,371 

$ 958,898 $ 43,203 $10,928 $445,999 $54,239 $404,529 
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C a I if or n i a Ins tit u t e o j Tech n o I o By 

STATEMENT 

of CHANGES 

in FUND 

BALANCES 

(in thousands) 

Exhibit 2 

See accompanying notes 
to financial statements 

*Restated to conform with 
presentation adopted in 1991 
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lear Ended 
September 30, 1990 

Fund balances at beginning of year (Exhibit 1) 

Revenues and other additions: 

Student tuition and fees 

Investment income 

Net gain on disposal of investments 

Gifts 

United States government grants and contracts

Reimbursement of direct costs 

Recovery of indirect costs and management allowance 

Other grants and contracts 

Auxiliary enterprises revenues 

United States government advances 

Campus property acquisitions (including $25,233 in campus 

operating expenditures) 

Retirement of indebtedness 

Other 

Total revenues and other additions 

Expenditures and other deductions: 

Campus operating expenditures (Exhibit 3) 

Campus property acquisitions and renewals 

Retirement of indebtedness 

Retirement and disposal of campus properties 

Interest on advances for plant purposes 

Interest on revenue bonds payable 

Payment to life beneficiaries 

Depreciation of campus properties 

Other 

Total expenditures and other deductions 

Transfers among funds: 

Gifts allocated 

Investment gains and income allocated 

Allocations for plant purposes 

Terminated trust for annuity agreements 

Other 

Total transfers among funds 

Increase for the year 

Fund balances at end of year (Exhibit 1) 

Total 
All Funds* 

$783,595 

22,327 

34,418 

14,873 

35,689 

70,060 

45,809 

3,277 

10,342 

302 

50,636 

1,214 

6,058 

295,005 

(205,151) 

(37, 146) 

(1,214) 

(2,4 73) 

(999) 

(1,610) 

(2,804) 

(16,970) 

(1 71) 

(268,538) 

26,467 

$810,062 



lear Ended 
September 30, 1991 

Endowment Life Income 
Total Current Funds Loan and Similar and Annuiry Plant 

All Funds Unrestricted Restricted Funds Funds Funds Funds 

$810,062 $ 3,634 $ 38,610 $10,136 $420,032 $42,521 $295,129 

24,394 24,377 17 

34,553 11,302 18,736 354 3,075 1,086 

28,822 28,307 495 20 

145,923 8,056 19,545 8,339 12,871 97,112 

79,328 79,328 

48,042 48,042 

4,241 1,110 3,131 

10,933 10,933 

396 396 

48,819 48,819 

26,350 26,350 

11,918 2,117 7,298 153 92 2,258 

463,719 105,937 128,038 903 36,646 16,533 175,662 

(230,213) (106,588) (123,625) 

(29,249) (29,249) 

(26,350) (26,350) 

(2,305) (2,305) 

(I ,589) (I ,589) 

(2,048) (2,048) 

(3,075) (3,075) 

(19,438) (19,438) 

(616) (143) (4 73) 

(314,883) (106,588) (123,625) (143) (3,548) (80,979) 

(2,183) 2,183 

14,977 (4,477) (10,500) 

(10,606) (207) (3,904) 14,717 

20 1,247 (1,267) 

(I ,505) I ,178 32 295 

683 (3,486) 32 (10,679) (I ,267) 14,717 

148,836 32 927 792 25,967 11,718 109,400 

$958,898 $ 3,666 $ 39,537 $10,928 $445,999 $54,239 $404,529 
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California Institute of Technoloay 

STATEMENT 

of OPERATING 

EXPENDITURES 

(in thousands) 

Exhibit 3 

See accompanying notes 

to financial statements 
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Educational and general: 

Instruction and departmental research 

Organized research 

Scholarships and fellowships 

Institutional and student support 

Plant operation, maintenance and utilities 

Total educational and general 

Auxiliary enterprises 

Total campus operating expenditures 

Direct costs of sponsored research at Jet 

Propulsion Laboratory (fully reimbursed 

by the United States government) 

Year Ended September 30, 

1990 1991 

$ 69,457 $ 79,459 

74,728 83,082 

10,530 12,055 

28,701 31,331 

13,065 14,765 

196,481 220,692 

8,670 9,521 

$ 205,151 $ 230,213 

$1,035,394 $1,071,292 



C a I if o r n i a I n s t i t u t e o J T e c h n o I o By 

NOTES to 

FINANCIAL 

STATEMENTS 

September 30, 1991 

No t e A - Summary cifSignifiq:mt 
Accounting Policies 

Basis if accounting and reporting 
The financial statements of the California Institute of 
Technology, a not-for-profit educational organization, have 
been prepared in accordance with the principles of accrual 
basis fund accounting for colleges and universities. Under 
these principles, Institute resources are accounted for by 
the use of separate funds so that visibility and control are 
maintained for the benefit of the Institute and its sponsors. 
Funds that have similar objectives and characteristics have 
been combined into fund groups. Within each fund group, 
fund balances restricted by outside sponsors for specific 
purposes are so indicated and are distinguished from 
unrestricted funds that are available for use in achieving 
any Institute objective. 

Investments 
Institute investments are stated at their approximate 
market value at date of gift, or at cost if purchased by the 
Institute, less applicable amortization and depreciation of 
real estate, unless there has been an impairment of value 
not considered temporary. 

All investments of endowment and similar funds are 
carried in an investment pool unless special considerations 
or donor stipulations require that they be held separately. 
Pool share values are computed periodically based upon 
the total market value of the investment pool and the total 
number of pool shares invested. 

Income on investments of endowment and similar 
funds is recorded as current fund revenues for the purposes 
specified by the donor. Such income is supplemented, 
where necessary, by transfers of additional amounts so as 
to result in a total return from the investment pool equiva
lent to 5% of the average market value of the pool over a 
three-year period. This total return concept is authorized 
by the California Uniform Management of Institutional 
Funds Act, which allows the prudent use of realized appre
ciation on investments, thus permitting greater flexibility 
in investment strategy. 

Campus properties and p1antjunds 
Campus properties are recorded at cost of construction 
or acquisition, or at appraisal value at date of gift, less 
accumulated depreciation, computed on a straight-line 
basis over the estimated useful lives. The depreciation 
method of accounting for campus properties was adopted 
by the Institute in fiscal 1991 (note D). The Institute pro
vides for the renewal and replacement of its campus prop
erties from funds designated for this purpose. Expenditures 
for maintenance and repairs are generally charged to current 
funds as plant operation and maintenance expenditures. 
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Annuities 
Annuities payable to certain donors of the Institute are 
recorded at the present value of the liability calculated 
under an actuarial method which takes into account the 
life expectancies of the recipients. 

j et Propulsion Laboratory 
The Institute manages and operates the jet Propulsion 
Laboratory (JPL) under a cost reimbursable contract with 
the National Aeronautics and Space Administration. JPL 
land, buildings, and equipment are owned by the United 
States government and are excluded from the Institute's 
financial statements. However, liabilities arising from JPL 
activities are those of the Institute and are reflected in its 
financial statements as are receivables arising from such 
activities (note B). The volume of activity at JPL is reflected 
in the Statement of Operating Expenditures (Exhibit 3). 

Tax-exempt status 
The Institute is a tax-exempt educational organization 
under federal and state income, gift, estate, and inheritance 
tax laws. 

Note B- United States Government Contracts 

The Institute has many contracts with the United States 
government that provide for reimbursement of costs 
incurred at JPL and the Campus. These contracts gave rise 
to a substantial portion of the accounts payable and accrued 
expenses in the current funds at September 30, 1991 and 
1990, and in turn to accounts receivable from the United 
States government. Accounts payable and accrued expenses 
(and related receivables) for JPL amounted to approximately 
$1~3,000,000 at September 30, 1991 and 1990. 
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No t e C- Investments 

Institute investments, at carrying values (see note A), 
comprise the following: 

September 30, 
1990 1991 

Marketable securities-
Debt securities 

(approximate 
market value of 
$180,043,000 
in 1990 and 
$242,301,000 
in 1991) $183,428,000 $232 ,765,000 

Equity securities 
(approximate 
market value of 
$268,509,000 
in 1990 and 
$335,737,000 
in 1991) 213,553,000 233,341,000 

396,981,000 466, I 06,000 
Short-term commercial 

obligations 37,344,000 31,983,000 
Settlements in process-

Receivables for 
securities sold 2,718,000 28,060,000 

Payables for securities 
purchased (656,000) (9,675,000) 

Real estate, Jess amortiza-
tion and accumulated 
depreciation of 
$2,326,000 in 1990 
and $2,291,000 
in 1991 36,114,000 36,190,000 

Mortgages, notes, and 
other securities 37,116,000 35,308,000 

$509,617,000 $587,972,000 

Prior year balances have been restated to include 
revocable trust investments (note E). 



Investments shown above include the investment 
pool as follows: 

September 30, 
1990 1991 

Investment pool assets at 
year end-
At carrying value $362,498,000 $395,657,000 

At approximate 
market value $404,824,000 $489,024,000 

Pool share value 
at market $ 19.10 $ 21.89 

Annualized income 
earned per pool share $ 1.04 $ 1.05 

During the current fiscal year, the Institute 
was authorized to manage a major foundation's invest
ment portfolio with an approximate market value of 
$140,000,000 at September 30, 1991. These investments 
are not included in the amounts shown above. 

N o t e D - Campus Properties and Plant Funds 

Campus properties consist qJ the following: 

September 30, 

Land 
Land improvements 
Buildings 
Equipment 

Less accumulated 
depreciation 

1990 
(Restated) 

$ 10,141,000 
8,093,000 

268,106,000 
203,070,000 

489,410,000 

(164,456,000) 

$324,954,000 

1991 

$ 10,761,000 
8,617,000 

282, I 70,000 
234,374,000 

535,922,000 

( 183,894,000) 

$352,028,000 

Effective October I, 1990, the Institute adopted 
Statement of Financial Accounting Standard No. 93, 
"Recognition of Depreciation by Not-For-Profit Organiza
tions:· The Institute's financial statements of prior years 
have been restated to reflect adoption of depreciation 
accounting of campus properties retroactively. Deprecia
tion has been calculated, using the straight line method, 
with life years of 20, 40, and 10 for land improvements, 
buildings, and equipment, respectively. The effect of the 
change in accounting was to decrease the plant funds bal
ance as of September 30, 1990 by $164,456,000 and to 

reduce the funds balance as of September 30, 1991 by an 
additional $19,438,000 for fiscal 1991 depreciation of cam
pus properties. 

Balances for Total All Funds and Plant Funds as of 
September 30, 1990 have been restated as the result of the 
change in accounting for depreciation of campus proper
ties as follows: 

Balances, as previously 
reported 

Adjustment for the 
cumulative effect 
on prior years of 
adopting depreciation 
accounting 

Balances, as restated 

Total All Plant 
Funds Balance Funds Balance 

$974,518,000 $459,585,000 

( 164,4 56,000) ( 164,4 56,000) 

$810,062,000 $295,129,000 

The W M. Keck Foundation previously provided fund
ing of $70 million toward the construction of a 10-meter 
telescope in Hawaii. That telescope has been essentially 
completed at a cost of approximately $89 million, which is 
included in campus properties at September 30, 1991. This 
telescope will be operational in 1992. 

In April 1991, the Foundation awarded the Institute 
$74.6 million toward the construction of a second tele
scope at the same location. As of September 30, 1991, 
$8.6 million had been received and approximately $1.0 mil
lion had been expended and included in campus properties, 
and the unexpended portion of $7.6 million is included in 
investments of the Plant Fund. The balance of the pledge of 
$66 million is shown as a receivable in accordance with 
the policy indicated in note H. 

N o t e E - Funds Held in Trust 

The Institute is the income beneficiary of certain funds, 
recorded at a nominal value, which are held in trust by oth
ers and which had current market values, estimated by the 
Institute, of approximately $17,200,000 and $15,400,000 at 
September 30, 1991 and 1990, respectively. The income 
derived from these funds amounted to $795,000 and 
$843,000 for the years ended September 30, 1991 and 
1990, respectively. This income has been included as 
investment income in the Statement of Changes in Fund 
Balances (Exhibit 2). 

In addition, the Institute is the trustee for several 
revocable trusts in which it has a remainder interest 
and for which it makes income payments for life to the 
grantors of the trusts. These trusts totaling $12,971,000 and 
$11,171,000 at September 30, 1991 and 1990, respectively, 
have been included as assets and liabilities in the financial 
statements, effective September 30, 1991, with restatement 
of September 30, 1990 balances. 
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N o t e F- Retirement Plans 

The Institute has three retirement plans covering substan
tially all of its employees that are funded by periodic trans
fers to the respective insurance companies. Academic and 
senior administrative staff are covered by a defined contri
bution pension plan, while non-academic staff are covered 
by two defined benefit pension plans. Retirement benefits 
under these defined benefit pension plans are based on 
years of service and career average compensation and 
accrue partially on a fixed dollar basis, and partially on a 
variable dollar basis. The Institute's defined benefit plan 
funding policy is to contribute amounts sufficient to main
tain retirement plan assets at levels adequate to cover all 
accrued benefit liabilities. 

The net pension cost for the year ended September 
30, 1991, and the funded status at September 30, 1991, for 
the defined benefit plans are as follows: 

Net Pension Cost 
Campus }PL 

Service cost-benefits 
earned during the year $ 2,317,000 $ 9 ,832,000 

Interest cost on projected 
benefit obligation 2,800,000 12,974,000 

Actual return on plan 
assets (3,336,000) (15,454,000) 

Net amortization and 
deferral 529,000 2,459,000 

Net pension cost $ 2,310,000 $ 9,811,000 

Funded Status 
Actuarial present value of 

benefit obligations-
Accumulated benefit 

obligation, includ-
ing vested benefits 
of $53,462,000 and 
$261,364,000 $54,444,000 $265,588,000 

Projected benefit 
obligation $58,544,000 $283,181 ,000 

Plan assets at fair value 57,075,000 277,084,000 

Projected benefit 
obligation in excess 
of plan assets 1,469,000 6,097,000 

Unrecognized net gains 
or (losses) (1,538,000) (2,049,000) 

Unrecognized net asset at 
October l, 1987, being 
amortized over 16 and 
18 years, respectively 65,000 631,000 

Accrued (prepaid) pension 
cost $ (4,000) $ 4,679,000 
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The weighted-average discount rate and assumed 
rate of increase in future compensation levels used in 
determining the actuarial present value of the projected 
benefit obligation are 7. 75% ( 1990-8.25%) and 6%, respec
tively. The expected long-term rate of return on assets 
is8%. 

Pension costs for the defined contribution plan for 
academic and senior administrative staff for the year ended 
September 30, !991, were $4,694,000 for the Campus, and 
$17,293,000 for JPL. 

All pension costs for JPL are included in direct costs 
of sponsored research. 

No t e G - Diferred Compensation Plan 

The Institute has a deferred compensation plan whereunder 
eligible employees may elect to defer a portion of their normal 
salary, generally until retirement. The Institute's liability 
for future benefits payable to active employees under this 
plan, which approximated $32,040,000 and $29,910,000 at 
September 30, 1991 and 1990, respectively, is matched by 
Institute investments in an annuity contract with a major 
insurance company. It is expected that any payments by 
the Institute to employees would be matched by payments 
from the insurance company to the Institute. The amounts 
representing future benefits payable and the matching 
investments are not reflected in the financial statements. 

N o t e H - Pledoes 

Effective October l, 1990, the Institute adopted the policy 
of recording as a receivable and as revenue in plant funds, 
unconditional pledges received with respect to funding 
of major construction projects approved by the Board of 
Trustees and deemed fully collectible. This accounting 
change, adopted prospectively, provides more appro
priate disclosure of total assets and plant fund balances. 
The recording of these pledges is in substantial conformity 
with the accounting standard proposed by the Financial 
Accounting Standards Board. The effect of this change in 
accounting on the fiscal 1991 financial statements was to 
increase plant fund revenues and the year-end plant fund 
balance by $72,750,000. Previously, the Institute recog
nized revenue as cash was received. 

At September 30, 1991, the Institute had additional 
pledges on hand (principally for restricted purposes), but 
not recorded, totaling approximately $55,000,000, of 
which $!3,000,000 is expected to be collected in 1992. 
It is not practicable to estimate the net realizable value of 
these pledges. 



Note I- Revenue Bonds 

On May 29, 1991, the Institute issued $50,000,000 in 
California Educational Facilities Authority Revenue Bonds 
for the purpose of financing and refinancing the acquisi
tion , construction , and completion of certain educational 
facilities, and to advance refund the outstanding $18,700,000 
principal amount of the Institute's Series 1985 bonds. Pro
ceeds of $20,833,900 were used to purchase US. Govern
ment securities which were deposited in an irrevocable 
trust with an escrow agent to provide for the future debt 
service of the Series 1985 bonds. The Series 1991 bonds are 
repayable with interest, from the general revenues of the 
Institute over a 30-year period. Interest rate varies from 
4.8% to 6.4%. Required principal and interest payments 
are approximately $4,000,000 a year for the fiscal years 
1992 through 2005, approximately $3,000,000 a year 
for fiscal years 2006 through 2016, and approximately 
$2,000,000 a year thereafter until 2021, when the bonds 
will be fully redeemed. 

N o t e ] - Continnencies 

The Institute is a defendant in various legal actions inci
dent to the conduct of its operations. The Institute's man
agement does not expect that liabilities, if any, for these 
legal actions will have a material effect on the Institute's 
financial position. 

REPORT of 

INDEPENDENT 

ACCOUNTANTS 

Price J falerhouse 

To the Board of Trustees of 
California Institute of Technology 

• 
In our opinion, the accompanying balance sheet 

and the related statements of changes in fund balances and 
of operating expenditures (Exhibits I through 3) present 
fairly, in all material respects, the financial position of 
California Institute of Technology (the "Institute") at 
September 30, 1991, and the changes in fund balances and 
the operating expenditures for the year then ended, in con
formity with generally accepted accounting principles. 
These financial statements are the responsibility of the 
Institute's management; our responsibility is to express an 
opinion on these financial statements based on our audit. 
We:. conducted our audit of these statements in accordance 
with generally accepted auditing standards which require 
that we plan and perform the audit to obtain reasonable 
assurance about whether the financial statements are free 
of material misstatement. An audit includes examining, on 
a test basis, evidence supporting the amounts and disclo
sures in the financial statements, assessing the accounting 
principles used and significant estimates made by manage
ment, and evaluating the overall financial statement pre
sentation. We believe that our audit provides a reasonable 
basis for the opinion expressed above. 

As discussed in Note D to the financial statements, 
in fiscal 1991 the Institute adopted a new accounting policy 
requiring depreciation of its campus properties. Financial 
statements for prior years were restated to apply the new 
method retroactively. Also, as discussed in Note H to the 
financial statements, in fiscal 1991 the Institute has pro
spectively changed its accounting policy for recording of 
major unconditional pledges. 

Los Angeles, California 
December 27, 1991 
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