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CHAIRMAN'S MESSAGE 

Maintaining th e hi g h es t possible 
s tandards of exce ii C'nce while fos­
le ri ng c hange and growth is a way of 
life at Caltech. One of the most 
important of our changes in the las t 
yea r has bt>t> n a t t ht> lop lt> vt>l of 
administration. Aft e r nine vears as 

pres idt>nt , Marvin L. Goldberge r 
reached th e age 65 and retired in 
the s umme r of 1987, acct>pting the 
pos ition of direc tor of the Institute 
for Ad\'ance d S tudy at Prince ton. 
Or. Goldberger le ft behind an. ins ti­
tution that had been both broade ned 
and s tre ngthened unde r his stew­
ardship-as it had unde r eaC'h of hi s 
pred ecessors. 

Seeking a new pres ident who 
would continu e that tradition, the 
Trus tee Se lec tion Committee and 
the Faculty Advisory Committee 

unan imously chose Thomas E. 
Everhart, chancellor of the Unive r­
s it y of Illinoi s at Urbana-Cham­
paig n , as hi s re place me nt. Or. 
Everhart is known in educa tional 
circlt>s for en li ght e ned and cre ati ve 
administrat ion and has as well a 
di s tin g ui s hed record of achieve­
ment in hi s acade mi c fi e lds of e lec­
tri ca l e ng inee ring a nd applied 
ph ys ic s. The Trus tees look forward 

to working with him as he leads 
Ca lt ech in new endeavors and ne w 
accompli s hme nts. 

Ca ltech 's a bilit y to maintain 
va lues whil e pioneering in resean·h 
and education is en hanced by the 
dedication and ex perience of th t> 
Board of Trus tees, which is res pon­
s ibl e for the genera l go vernance of 
the In s titute . I wis h to tak e thi s 
opportunity to th a nk the Trus tees 
for the ir ac ti ve parti c ipation in the 

affairs of Caltech. During thi s pas t 
yt>ar, a committee of Trus tees . work­
ing with a Facult y Committee, 
se lectNI a new president. Membe rs 
of the Board serve on commi ttees 
that ovt>rst>t> a wid t> range of specific 
Ca ltec h activit ies . They pe rsonally 

provid t> signi fi ca nt financial re­
sources . They revi e w and approve 
operating and capital budge ts and 
constructi o n plans . They monitor 

the Insti tute's inves tment s in accor­
dance with a financial polic y 

des igned to assure the sound fin a n­
cia l environme nt necessary to 
maintaining a nd building o ne of the 
fine s t s tudent bodies , faculties , a nd 
resea rch a nd e duca tion faci liti es in 

the world. 
During th e yea r there we re a 

numbe r of changes in the compos i­
tion of I he Board as we welcomed 

three new members- Eli S. Jacobs, 
Partne r, E. S. Jacobs & Co. , L. P.; 
James E. Ols on , Chairman and 
Chie f Executive Offict>r, American 
Te le phone & Te legraph; and Albe rt 
D. Wheelon , C ha irma n of the Board 
and Ch ief Executi ve Office r, 

Hug hes Aircraft Compa ny. Trus tees 
Gilbe rt W. Fitzh ugh and Charles H. 

Townes, and Senior Trus tee Le w R. 
Wasserman were e lected Life Trust­
ees . We regre t fu ll y accepted th e 
res ignation of Edga r F. Kaiser, Jr. 

Augustus B. Kinze l di ed on Octo­
her 2 :3 after a long illness. li e was 

87. Dr. Kinzelwasoneof thenatio n's 
leading research metallurg is ts a nd 
th e foundin g pres id e nt o f th e 

ational Ac ade my of Eng inee ring. 
li e had been a me mbe r of Cal tec hs 

Board of Trus tees s ince 1963. a nd 
a ll of us will miss his wise counse l. 

The $40 million pledge of the 
Beckman Foundation fo r the estab-
1 is hme nt of th e Beckma n Ins titute 
was contingent on Ca lteeh rai s ing 
$ 10 million in capita l funds from 
pri vate sources. That $ 10 million 
has been raised, and the $40 mil­
lion has been turned ove r to Cal­
tec h. The foundat ion also promised 
to provide an addi tiona l $ 10 million 
for the Beekman Ins titut e if Ca l­
tec h's Board of Trus tees contributed 

an equa l amount for th e gene ra l 
e ndowme nt. Thi s challenge is well 

on the way to being met, and ground 
is be ing cleared for construct ion of 

thi s exc iting new fac ilit y. Compl e­
tion of the Beekman Ins tit u te is 
expected by fall 1989. 

The opportun iti es for th e Ca ltech 
community are immense- brighter 

students, dis tinguis hed faculty, ex­
panding horizons for research and 

teaching, and a ris ing recognition of 
the vital role of science a nd engineer­

ing in all manner of human affairs. The 
challenge to the Caltech community is 
to maintain our tradi tional focus on 
excellence, while pushing forward into 

exciting new endeavors. 

Rube n F. Me ttle r 
Chai rman 



PRESIDENT ' S MESSAGE 

In my bri e f time here. ha\(' 
lea rned a great dea l about the Ca li ­
fornia lns lilul e of 1echnology. an 
in s lilulion re<·e ntl y d esc ribed hy 
Time magaz in e as a "nationa l lrt'a­
s urt' ... Foremos t. I havt' it'a rne d tha t 
Ca ll t'e h s ta nds, a bove all. for qual­
ity. As a consequence. it is a ··selt'c­
ti ve'' in s titution . It is se lective 

a bout the fi e lds in which it c hooses 
to exee l in leaching a nd resea rc h . It 

is e qu a l! ) ;,e lec ti,·e about tho,.,e 
whom it c hooses to admit as s tu­

den ts, a nd about those whom it 
c hooses lo invit e lobe on its facult). 
administration. and s taff. Such 
se lec ti vit y has ke pt the lns lilules 
qu a lity hi gh yeste rdav a nd today. 
and will continu e lo keep it hi gh 
tomorrow. Ca ltec h is a lso blessed 

with a \\i se and presti g ious Board of 
Trustees. whose thoughtful counsel 
a nd ,.,upporl ha,·e been essential 111 
he lping u ,., achieve our goa ls in 
resea rc h and educa tion . 

Small ,.,ize has contribute d to Ca l­

lec hh hi gh qua lit y. by providing an 
e nvironme nt in\\ hich facu lt y mem­
be rs <·an know each other well a nd 
<·a n freely s hare ideas and broaden 
t'ac h otlwr's fields of inl t' resl. Sim­
ilarly, a ll s lud t' nl s have an oppor­
tunit y lo make lasting fri t'nds hips. 
pa rti cipate in a wide va ri e ty of 
ex tracu rri cu lar acliv ili es, and pro­

' ide JWN su pport unusua l in hi glw r 
N lucatio n today. The high qualit y of 
fa<·ulty a nd thei r resea rc h programs 
have all racted a comple ment of su­

perb postdoc toral fe llows who, while 
con tinuing th ei r e ducation he re, 
providt' int t' ll ectua l s timulation as 
we ll as help to our facult y me mbt'l's. 
Thi s pe riod of study pre pares our 

po,., tdon; to make \ t' r) significant 
<·ontrihutions when the) e mba rk on 
their O\\ n careers. Ca lt ec h has a lso 
bee n s uccessful in allracling a n out­
s tanding lt'chnical and adminis tra­
ti ve s taff. whi c h su pport s th e 
rc,.,ea rc h and f'duca tion e nl e rpri,.,e 
a nd \\hose de di cation and loya ll ) 
a re the Pn\ y of other in, tilulion,.,. 

ll igh-qualit\ facu lt y d e,.,N\t' , 
a nd he lp proc ure . exceptiona l fa ci l­
iti es for resea rch a nd educa tion. For 
e 'ample. <·o ns tru e li o n has lwg un 
on 1 he Keck Ohse rva tor) a nd 'le le­

scope in ll awaii, with firs t lig ht du e 
ea rl y in th e 1990s. On campus. th e 
Bt'c kman lns lilul t' is sc heduled lo 
ope n it s doors in 1989: a nd the 
Ea rth a nd Spa<·e S<· iences l.ahora­
lory. tlw Mierode vices Labora lor), 
and the Eng inet' ring Su pport Build­
ing a re ,.,oo n to he occupied at I he Je t 
Propulsio n Labora lor) (JPL). 

The nf'w Bf'ckman ln,.,tilul e 
re flec ts much more th a n ,.,im pl ) the 
add it ion o f Ia bora lor) space a nd I he 
incn'a,.,ed avai lability of achanced 
sc ientific ins trume nt a t ion. It a lso 
<'mphasizes the importance of pri­
va te fundin g of rt'st'arch a nd facili­
ti es, fundin g that providf's leverage 
to e nhance facu lt y compe liti ve nPss 

for gove rnme nt s upport , a nd seed 
mon ey for pione t'l' e ffo rt s that-at 

firs t glance - mi g ht seem too risky 
to mos t outs ide fundin g organiza­

tions. The devt' lopment oft he Be<'k­
ma n In stitute al so recogni zes tha t 
l\\ o or more di sci plines a re need ed 
lo a llac k ;,ome of the most important 
s<' it'ntifi<' proble ms today. a nd tha t 
ins lrumf' nls lou expe ns ive for a sin­
gle fa<· ult y me mbe r can he s hared 
among ma ny if proper orga ni zation 
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1, pnn ided. \\e are de light ed that 
Profe,.,,.,o r ll an·) Cra). rece nt! ) 
named " Ca li fo rni a S<·ienti,.,l of tlw 
Yf'ar ... has acceptPd tlw posi I io n of 
dirt'(' lor of this import a nt ne\\ 
endem·or. 

The buildi ng, under<·on,lru ('l ion 
at J PL wi II prm ide a ,e ll i ng for 
re,earch that" ill e nhance our abil­
it y lo ,el'\'e the nation. Indeed. the 
re('ently comple ted Cent ral l·: ngi­

neeri ng Building \Hb fu nded by 
Ca llec h using a reimln11·,emen1 
plan. \\hi ch demonslralt'» a ne\\ \\H) 

that i\'ASA and Ca l tech <·a n cooper­
ale to the na t ions a d ntnlage. l·"i!('il i­
ti P» in thf' Mi e rod evi('es La bora tory 
a re ex pec ted lo improve a lready 
good <·oopt'ra l io n bet" N' n <·an1pu,., 
a nd JPL. 

Facilities. "hile important in 
allo\\ ing fa('ul t ). "ludenh. and 
ot her Institute per-,onn<' l to a<·('om­
pli,.,h their goa ls effe(' li\ e ly. and 
equa lly import ant in allra('ling ne\\ 
co ll eagu es. cannot »ub,.,t ilul e for 
the po\\er of th t' human mind fu ll y 
e ngaged in th t' purpo»cful pur, uil of 
kno,.J edge. Tlw people of Ca ltee h 

a re exce ll e nt. I ha'e found. in inter­
ac t ions rang in g from Freshman 
Camp to quest ion-and-answer ses­
sions following formal talks. We 
need to continue lo find ti l(' be,t and 
the bri ghtest. a nd a llra<·l them to 
joi n us. The inte ll e<·l ua l <·li mate of 
Cal tt'c h -found in le <·lu re,., and 
lun<'h lime discussions. re;,earch ,.,em­
inan; a nd pri\ ate <·on\er,at ions­
conlinua ll y needs ne\\ insight,.,, 
ne\\ initi a ti ves. and ne \\ 'i;,ion,.,, 
This we will gel, in pari. by ill\ it­
ing vis itors who sha re knowl e dgt' 
with us. and by carefull y se le<·ting 



IH'\\ s tudPnts a nd faculty who join 

us for l on~er JWriods. Thi s climate 
of camarad Prie a nd communitv is 
often givt:'n by fac ult v and s taff as a 
chiPf lw nefi t of be in ~ associatNI 

"ith Ca l tec h. 
Caltech's a lumni. althou~h s mall 

in numbe r, a re s tron~ in their com­

mitnw nt to tlw Inst itut e 's goa ls and 

traditi ons. Ma n y arp major donors 

to our pro~rams. We a re proud o f 

thei r accomplishments a nd contri­
butions to soc ie ty. We trus t they will 

lw equa ll y pro ud of tlw g raduates 
"e w ill bt> addin~ to the ir rank s in 
the vea rs to co n1e. 

•\t Ca li Pc h , we SPPk to 11 o rk in the 

mos t important fields, and to ma ke 

l as tin ~ contributions that will 
improvt:' th t' human co ndition. Tlw 
mos t important areas may lw 

sonwwha t difft> re nt in 1988 th a n 

thev were when tlw Ins titute was 

founded. But , lik t> o ur prt> d t'­
Ct'ssors, 11e need th e coura~e to 

emphas ize new fi e ld s , a nd tht' wis­
dom to c hoose wisely a mong our 

man~· options. Wt> also need to be 

pers iste nt in pursu in~ knowl ed~e in 
old fi e lds tha t continue to be impor­

tant. Us ing th e best ad vice avai l­
a bl e . we s ha ll continu e Cal tec h 's 

Ion~ tradition of enha n c in~ s ign ifi ­
ca nt wo rk a lready under way, while 

movin~ ag~ress i vel y into e me rging 
areas of sc ient ific di scovery. In this 
wav, we ca n maintain our focus on 

important a reas whe re we ca n make 
majo r con tributions. 

Thomas E. Everhart 
Pres iden t 

Thomas E. Everhart a nd Ruben f Mt> ttl e r 
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YEAR I N REVIEW 



The Year 's Act vi e s 

~:, enh, appointments. honors. a nd 

('hanges and a('hie,·cnlents in edu­

cation. research. and support make 

up each )ear at Caltech. This an­

nual re port rev iews some of them for 

the vear 1986-87. 

Milestones 

The most 11('\\ S\\Orthv ('\('Ills of this 

\ear \\ere the departure in the sum­

me r of 1987 of Marvin L Cold­

berger as president of Caltech and 

the arrival of Thomas E. E\erhart 

on September I to re pla('e him. Dr. 

1~\erh art did his undergra du a te 

\\ork in ph ysi('» at Harva rd. earned 

an MS in applied phy·s ics at LCLA. 

and re('t'i\ed hi s Ph[) in t>ngineer­

ing at Cambridge. From 1958 to 

1968 he \\US in the departmt> nt of 

e lectri('al e ngineering at LC Be rk e­

ley. sen ing as it::. c hairman from 

1972 to 1977. From there he \lent to 

Cornell as d ean of it s College of 

Engine<'ring. and he be('ame ('han­

('ellor of th e University of Illinoi s at 

L rbana-Champai gn in 198 t.. He has 
ga ined inte rnational recognition for 

hi, \\Orkin th e de,e lopment ofelt>('­

tron micros('opy and is also kno\1 n 

for hi ,., re,.,ea re h on e le('tron beams 

a,., applit>d to th e a naly s is a nd fabri­

cation of st>miconductors. I li s i nau­

guration took plact' in the s pring of 

1988. but he has already partici­

pated 111 ma nv other kinds of 

inaugurations. 

One of the most far- reaching 1s 

i mpl en1t>ntat ion oft he firs t s tages of 

Caltt>chs lon g-range mas tt>r plan for 

the campus, 1\hieh is the res ult of 

e' tt> n" i'e consultation and rev ie\1 

by both the lns titut t> and th e City 

of Pasad e na. The pl a n outlines 

Calte('h's strateg) for anti('ipatt>d 
growth during tlw next IS to ;H) 

)Pars, and allo\\s the ('it) to plan in 

mkan('t' for expansion and building 

in tlw ar('a. 

A II llt>\\ ('Onstruct ion ('Onti nut's 

Ca lte('h's traditional concern for 

saft>ty and efficit>n<·y. eombin t> d 

\1 it h at>st he t ic appeal. and tht> land­
s('aping of ('omplt>ted new facilitit>s 

will do tlw same. The Caltech cam­

pus. in fact. frequ e ntly garnt>rs 

<1\Hirds for beaut). the lat t>s t !wing a 

Pasadt>na Bt>autiful Foundation 

a\\ard for tht> Throop Hall s il t>, 

which is now a parklik t> art>a in tht> 

middle of tht> ('ampus. 

Astronomers at Caltt>('hs Palomar 

Observatory have begun a mammoth 

fi vt>-yt>a r projt>et to map tht> t> ntirt> 

northern sky-the first time thi s has 

bt>t>n don t> s ince the 1950s. They 

willu:,e sp nsiti vt> new photographic 

lt>ehniques availablt> on tht> ~8-inC'h 

Osehin Tt> lt>seope. \\hieh can rt>eord 

C't>lt>stial objt>cts se\t>ral million 

times fainter than can lw detected 

with the naked t>ve. The resu lting 

atlas of the heavens. contained on 

2,682 glass plates, \\ill st> n t> as th t> 

bas ic astronomical gui de to tht> 

sk it>s for deeadt>s to eomt> and wi II 

complement a similar survey of the 

sou the rn s k y now be ing <·on1plt>tt>d 

using tht> Os(' hins twin , the Unitt>d 

Kingdom Schmidt Te lt>scopt> 111 

'\u s tralia. 

'' deeidedh· te rres trial t>Vt>nt was 
tlw Octolwr I t>a rthquake. "hose 

ep icen ter was just se,en miles 

southeast of Calte('h. It s magnitud t> 

\HI S 5.9. a nd it \\as followed four 

days lat t> r by an aftersho('k of mag­

nitud e 5.3 whose epicenter \HI S 

three miles closer to ca ntpus. 

' l(Jget her. the l\\O shook dol\ n bricks 

and cracked plast e r in a numbe r of 

('am pus s tructures. hea\ il v dam ­

aged the 10-foo t 1\ ind tunn t> l, 

caused a se riou s hut brief gas lea k 
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in one lab . and knocked books off 

s helves on th e top floors of Millikan 

Lihrar). It also up,et all previous 

plans for Caltt>eh seismologists. 

t>ar thqu a k t> t> nginet>rs. and media 

re I at ions staff. who found th e Ill­

selves occupied onct> more with dis­

pensing accurate se ismologi ca l 

information for th t> press. tt>levi­

sion, radio, and tlw gt>Jw ral public. 

Appointments 
St>vt>ral administrative a ppo int­

me nt s were madt> during the vear: 

Barclav Kamh, professor of geology 

and geophysics. becamt> viet> presi­

dent and provost; David L. Good­

stein, professor of ph ys ics and 

applied ph ys ics . ht>eamt> viet> pro­

vost: and Gerald J. Wasst>rburg. 

John D. MacArthur Profpssor of 

Geology and CeophysiC's, was ap­

pointed c hairman of tlw Division 

of Ct>ological and Planetary Sei­

en<·t>s. Robert 01 i ver, professor of 

economies. he('amt> th t> ll t> W Mastt>r 

o f Student Houses; and Hans Hor­

nung was appoin tt>d director of th t> 

Graduate Aeronautical Laborato­

ries. known as CALCIT He was 

also appointed Clarenct> L. John;;on 

Professor of Aeronautics. 

A number of other faC'ulty mem­

bt>rs ~>e re also appointt>d to named 

professorships. John F. Bt>nton 

became the Dori s and Henry Drey­

fuss Professo r of H isto r v s hortl y 

before his d eath; Dan ie l J. Kevles 

b t>ea m t> th e J. 0. a nd Juli e tte 

Koepfli Professo r of the Huma n­

iti es; Jamt>s J. Morgan. the Marvin 

L. Goldberger Proft>ssor of Envi­

ronmen tal Engineering Science. 

C harles Plott bt>camt' tlw EdwardS. 

llarknt>ss Professo r of Economics 

and Political Seit>net>; Maarten 

Schmidt, the Fra ncis L. Moselt>~ 

Professo r of t\:;tronomy; Rona ld F. 
Scott. the Dotty and Dick Hayman 

Professor of Engineering; Eleanor 



Searle , the Edie and Le w Wa:sse r­
man Professor of Hi s tory; and 
Melvin I. Simon. th e Anne P. a nd 
Be njamin F. Biaggini Profe,;:;or of 
Biological Sc ie nces. 

Honor·s 
Among the many honors awarded 
Ca h ec h facult y in 1986-87. a la rge 
numbe r went to Leroy Hood, Ethel 

Wil son Bowles and Robert Bowles 
Professor of Biology and c hairman 

of the biology di vis ion. He received 
the 1987 Albe rt Lasker Basic Medi­
ca l Resea rc h Awa rd for ··imagina­
tive s tudies of th e s oma tic recom­

bination of genes of the immune 
system, which makes poss ibl e an 
infinite dive rs ity of ant ibodies." For 
s imil a r reasons, he al so rece ived 
thi s yea r the lsco Awa rd of lsco, 
Inc., a major biotechnology firm; 
th e Colde n Plate Award of th e 
Am e ri can Acad e my of Achieve­
me nt; an honorary Doctor of Sc i­
e nc e degree from Mount Sinai 
School of Me dicin e of the Ci ty Uni­
vers ity of New York ; the 1987 Man of 
Scienc e Award fro m the ARCS 
(Achi e ve me nt Re wards for Coll ege 
Scientists) Foundation. In c . ; and 
the 1987-88 Dic kson Pri ze from th e 
Univers it y o f Pitts burg h. 

Awards to younge r fa c ulty me m­

be rs include d two Pres idential 
Young In ves ti ga tor Awards from th e 
National Science Foundation. to 
Ke nneth Libbrech t, assistan t pro­
fessor of ast rop hys ics, and Jo hn 
Doyle, assoc iate professo r of e lec­
tri ca l e ng inee ring . Do y iP was also 
nam e d Office of aval Re,;ea rc h 
Young In vesti gator, as were Chri ,;tof 
Koch. ass is ta nt profes,.,or of co m­
putation and ne ural syste ms ; and 

Ke rry Vahala , a ss i;; tan t proft's:so r of 
app lied phys ics. Da vid Ander::;on, 
a::;::;istant proft':sso r of biology, was 
se lected the 1987 Searl e Scholar bv 
the Chicago Con1n1u nit y Trus t ; and 

Alan L Goldin. senior re;;earch fel­
low in biology, rPct>ivPd the Mark ev 
Scholar Award in Biomedical Sci­
e nce from the Lucill e I~ Mark t'v 
Charitab le Trust. 

Cary Lea l, Chev ron Professor of 
Chemical Enginee ring, was t' lected 
to me mbe rs hip in th e National 
Acade my of Engineering, as was 
Janl t's E. Broadwt'il , me mber of the 
proft>ss ion a l s tall in aero nautics a nd 
app li ed sc ie nce. Broadwe ll wa s also 
namt'd a Fellow of the Ame ri can 
In s titute of Ae ronauti cs and 

As tronau t ics . 
John Sehwarz, professor of theo­

rt'tical ph ys ics, rece ived a Mac­
Arthur Founda ti on Fellows hi p, 

becoming the third MacA rthur 
Fe ll ow in res idence o n campu:s. 
Schwa rz a lso was e lec ted a Fe llow of 
the Ame ri ea n Phvsica l Societv. 
a long with Da vid Hitl in, professor 

of ph ys ics. 
Cal teeh c-onferred it s hi g hes t 

honor-tlw Di s tingui s hed Alumni 
Award - on five g raduates. Tho:;e 
recogni zed we re James E. Lu Va ll e 
(PhD '40). director for many year:; of 
th e S tanford und e rgraduate c he mi s­
try teaching program; Morri s Mus­
ka! (PhD ' 29), re tired techni c al 
advise r for th e Gulf Oil Corporation 
and highly rega rded for hi s teehni ­

cal contribution ,; to th e pt>lroleum 
industry; S ta nl ey C. Pace (MS "49). 
c hairma n a nd c hief exec ut ive o ffi­
cer of Ge nera l Dyna mics Corpora­
tion ; Alvi n W. Trive lpiece (MS '55, 
PhD '58), t'xeeutive officer of th e 
Arn e ri e an Association for the Ad­
vance me nt of Se it'nc e and form <" r 
director of the Oflict' of En e rgy 
Kt'sea rc h, U. S. De pa rtmen t of 
Energ}: and John Waugh (PhD ' 5:~). 

th e Art hur Amos Noyes Professor of 
C he mi s tr y at MIT. no te d for hi s 
pionee ring nuc lear magne tic reso­

twm·e techniques. 
rour undergraduat e~ ap pli ed for 

Thonw;; J. Watson ft'llol\ s hips for a 
year of independent s tudv a nd travel 
a broad, a nd a ll four Wt' r<" s<"lected, a 
first-t ime-e,·er record for Ca lt<"eh. 
Mark Carlin. Jo,eph Franc- is, Rose­

marv Macedo. and Andrei\ Tikof­
s k y \\ e re a mong 80 gradua ting 
seniors from 4.5 small eo ll t>ges and 
uni ve rs iti es to be chosen in th<" 
na ti onal competition. 

Once mor<" Calt<"ch s tude n ts hon­
ort>d tlwir te a c- he rs with awa rds for 
teaching exce ll e nce. The ASC IT 
(Assoc- ia te d St uden ts of the Ca lifo r­
ni a In st itute of Technology) Board of 
Direc-tors announc-ed that 198T~ 

a l\ a rd s \\ Pre gi\P n to Donald S. 
Cohe n. professor of app li ed mathe­
mat ics ; De nn is A. Dougherl v. asso­
ciate professor of chem ist ry; \'al en­

t ina A. Lindho lm , lec-turer 1n 
Russian; Thomas A. Prince, assoe i­
ate professor of physics: J ean-Pau l 
Re ve l, Albert Billings Kuddoc k 
Professor of Biology; and Tho mas 
A. 1ombre llo, professor of plws ics. 



f:ducat1on 

\ total of 219 ,.,tudenh. indudin!-\ 

;j;) 1\0nt<'n, <·ontpost>d tlw 19H/ 

fn•,.,hnwn cia""· Thf'\ w!"rP cho,.,en 

from I.SH9 appli('anh. an in<·n•a,.,l' 

of IH JH'I'('I'nl 0\1'1' the nundwr of 
appli!'anh last ~ear. and an incr!'a;,<• 

of :ll JWn'<' nl in thl" la,l l\\o ~l'ar;,. 

l·:il-(hl n'!-\ular I ran,., fer" arri11·d from 

other ('oil<'!-\~'"· and II ,.,tud!"nh 

tran,.,f!'rr!'d into the third \l'ar of tlw 

enl-(inePring option from lihPral arl;, 

l'olleg<'"· \1'1\ graduate ;,tudenh 
totall'd 20:l. 

\,., ahHt~"· Calte('h stud!'nh 

gradual in!-\ in June did wt>ll in term;, 

of both job offns and the salarie;, 

that a<·<·ompanit>d them. 1·:\l'n 

be for!' !-\ntduat ion. S2 of 176 stu­

d!'nh !-\raduating "ith RS degree;, 

had a<·<·<•ptl'd full-t i lllt' emplo~­

m!'nl. Salari<•,., offered rangt>d from 

ju,.,t undPr ~20.000 loS 1.').000. Tlw 

nat ion's lop graduate ,.,dlOol;, \\en• 

a<·<·eptinl-( Calt<•ch-,., BS applicant,... 

\H•rage ,.,alan offers lo I\1S degrt'e 

rl'('ipi<•nh 11ert> 3:36.325-up al­

mo;,l H JH'n·enl mer 1986. Of I hP 

12H ,.,tudenh 11ho rpcpivt>d MS de­

gree>-. 79 1\l'nl on to graduate ;,dwol 

for a Ph D. Of 111.7 PhD dt>grt><' rt>ei p­

ients .. ')9 a<·c·pptt>d posldoc·toral 

res!'ar('h positions: IS. lPnure-track 

aeademic po,.,itions: and -19. indus­

trial po,.,itions. Industrial salar~ 

offl'r" rang<•d from :S:lO.OOO to 
!360.000. lPnure-lrack academi(' 

salari<•,., (adjusted for the academie 

~t'ar} rangt>d from S:l 1.000 lo 

:S.)/ ,000. and offers to postdoctoral 

fell<l\1;, rangt>d from 812.000 to 

S:l6,000. 

Craduate ;,ludent ChrislinP 
\\ ilson re<·t>i11•d a difft>rt>nl kind of 

re\\ard. Clw<·king a photog raphie 

plat<• taken <b part of tlw Palomar 

Sl-.1 Sune1. ,.,he di,.,<·olen·d a IW\\ . . 
<·onwt that n1a~ ri1al I Iaiii'~ ·._ Conwt 

in brightness, and it "a" offi!'iall~ 

named Comet \\ il,.,on in her honor. 
\n inno1ati1e <'otll·,.,p deii'IOJ)('d 

b~ Stel<' n Koonin. profe,.,;,oroftlwo­

l'l'lical ph~si('s, leaches junior" and 
S!'ni01·,., to US(' I'OnlJHIII'I'S to ,.,oh<• 

high l ~ <·o n1 ple:\ physi('s proh l<•ms 

far hP~ond tht> rt>ach of tlw ana l ~ ti­

cal p<'n<·i l-and-paper approa('h. 
Called "Computational Pin si(',_, .. 

t lw ('OUI'"P ha;, ht>Pn "o ;,u<·<·<·,..,.ful 

that roughh a third of Calte('h's 

undergraduate phy;,i(';, major" takl' 

it. and it ha, been adopt <'d Ill a 

numlwr of olht>r unilt>r,.,iti e,.,. 

\ t anolh!'r Pducationaii<·I<'L l\\o 

nwmlwr,., of the Calteeh fa('ultl ­

hiologist Jaml's M. Bo\\Pr and plll;,­

ici"t Jerome Pine - have b<·<·onH· 

pariiH'rs in in1prm ing thP !<·aching 

of s<·tenl'e "' the elenl<'nlar~ 

schoo l;,. Lsinga l\\o-parl approach. 

the I\\O llH' n are d e 1eloping hand,.,­

on ,.,cientific e'JH'rimenl,., and tlw 

kih to carr~ them out. In addition. 

th!'re "i lllw a compulpr ,.,imu lation 

program that \\ill let kind<'l'gariiH' r;, 

through fifth-grader" u"e <·omput<•r,., 

to do "<'ii'IH't' e'en·i,.,<·,., that arl' 

din•<·t e'IPibions oft lw e'perinH'nh 

the~ ln11e ht>Pn doing in tlw clm;;,­

room. The <'<Jillputer part of the pro­

gram i,., a ) t>ar or so do" n I he road, 

hut the summer of 19H7 sal\ brain­

sto rming st>ssions "i t h c·las,room 

tea!' lwr, <·on<·eming the pos,..ibi l­

itie" of <·ompu le r simulation. There 
\\a;, al,.,o training lo ht>lp them ll'm·h 

the hand,..-on part of the prol-(ram. 

The ohjel'li1e of the prol-(ram i,., not 

to tum out ~oung "('ienti,..h. hut to 

rpinfon·p the natural lendene i<·,. of' 

('hi ldn•n to e'plore. 1\hile buildinl-( 

a ,<'11>->P of order and diredion into 
1 he pro<·e,.,s. 



Suppor t F or Cal t ech 

G ifts to C ahech 
Fi ;.,ea l 1986-87 \\ as a n a ll - l i m e 

reco rd yea r fo r f!; ifl s lo C all e<" h . 

whi c h reec i, e d a p prox ima te ! ~ !380 

mi l li o n fr o m tru s tees. a lumni. 

Assoc ia te, . o llw r indi vid ua ls . <"Or­

p o r a li o n s, a nd fo un da t io n ,. 

Inc-l ude d inlhi ,., to ta l were paynH'nl >­

of s:3o. 74 milli o n from thc \\ . \1 . 
Kee k Fo undati o n fo r theW. M. Ke<" k 

Obser va tory a nd s;:3. 4 million from 

the estate o f Li l io re C. Ra ins. The 

gi fll o la l a l;.,o includ c d a record S 1. 8 

m illi on in li fe ineome lru>- ls a nd 

a nnu i t ies a n d 8 1. 67 m i lli o n in 

unrestri c te d ;., uppo rl. w h i<" h " a" 

prov ide d prima ril ) by The Asso(' i­

a les, th e A lumni Fund. a nd t he 

Indus tria l 1\ ,.,,.,o<" ia iPs. 

Fund- ra is in!!: a<" l i v il ~ fo('u,.,ecl. in 

pari. o n the e ha ll e nl!:e prO\ id e d b~ 

Arno ld a nd Ma be l Bee k man fo r th e 

Bt>c k man lns lilul e. The le rrm, of t he 

firs I phase of t lw <" ha ll t> nge rl:'quir<'d 

th a t Ca li P<" h rai se $ 10 million for 

llw Bt>e kma n lns l il u le. Tha i firs t 

phase was sue<·essfull y eompl c• te d 

in Octolw r 1987. llw rPb y q ua l if~ ing 

Ca ll ech fo r a pa) mPnl o f S40 milli o n 

fro m llw Bl:'<" km a n Fo undati o n . 

Ac tiv it y is now directe d toward tlw 

second phase of th e c ha ll e nge: lo 

ra ise S l O milli o n from the lru:-, lePs 

fo r Ca l tec h 's gpne ra l e ndo" me n I. 

Pl t>d ges o f S l milli o n l:'ac h b~ 

Du Pont, Eas tma n Kod a k, S he ll Oil. 

a nd 3M "ill m a kP poss ibi P tlw 

imp le m e nta ti o n of a new fo ur-y<'a r 

p rogra m - th e Ca ll ec h Co nsortium 

in C hemis try a nd C lw miea l En g i­

nPPring . T he goa l o f the Conso rt ium 

is to c rPaiP a ,., ig n ifiea nt ;.,our<"t" o f 

fu nds to s upport novel resPa rc h ini ­

ti a ti ves in bioc h e mi s try, m a te ri a ls 

"<' IPnc·P. a nd a d, a n<"ed dw m i<"a l 
l!:'ehniqll(•,., a nd lo o bt a in the pe r­

spPc li \(• o f indus tri a l pa rtne r" in 

sp lec l i ng a nw ng pos;.,i hi <' n •,.,ea re h 

proj pc·h. 

Other nota bl e fund -rai,., ing ae l i\­

ili <',., i ne ludl:'d a S J. ;) m i ll io n dud­
le nf!:t' gra nt fro m th t' .\ . \\ . Me ll on 

Fo undat io n fo r an in ;., lru <" lo rs hip 

prog ram in th e hum a nili e;.,. The 

Lahora l o r~ for Expe rinH'nl a l Eco­

no m ic,., \\as fund Pd h~ g ift ,., a nd 

pl edgE>" lo la lin f!; 8 1. 2.') m illio n from 

the L\ nde a nd ll a r n Brad l e~ Fo un­

d a t ion. Gene ra l Mo to r;,. Paci f ic 

Te les i,.,, a nd thP S loa n Fou nda t ion . 

Tlw Ke nn <' lh T a nd E i lee n L. 

No rr is Fo und a t io n a nd Mr. a nd Mrs. 

Samue l {);,c-hin prm id t'd gi fh and 

pl l:'d ge" lola l ing S2.2 mi ll ion for l\\ o 

major inil ia li \P,., in a;.,l rononl~. S ub­

s la nt ia I ,.,u pporl fro m 1 he \T& T 

Found a ti o n. tlw Par;.,on" Fo unda­

ti on . lh <' Sl oan Founda ti on , a nd llw 

Sy,., lem Dc•,·e lopmen l Fo u nd a l io n 

'"1" o bt ai ne d fo r thp ne\\ aead emic 

o pt io n in computa ti on a nd n<'ura l 
,.,~ ,.,lpm,.,. 

Ln dc• r the dirt' c-ti o n of C ha irma n 

!l arry J. Moor!:' ( BS '18). n1ore th a n 

700 \olunl <'e rs le d lhP Alumni Fund 

lo a no lh<' r ;., uc-cessful )Pa r. \l o la I of 

S l .8.) mi lli on \\ as c onlrih ul l:'d b v 

6 . 6 17 d o nor,., . "hic h re pre;,enh a 

pa rl i<" ipa li o n ra lp o f I I JW ITPn l. 

Throug h th e )Pa rs . a loya l group of 

a lumn i dono rs a nd vo lun lePrs has 

continue d to provide a sta b le base 

o f im po rl a nl unrPslri eted s upporll o 

the l n;., lilul l:'. 

Contribu tions from The A,.,scw i­

a le;, hm e h t'e n a maj o r ;,otllTt' o f 

unrl:'s lri c te d s uppo rt fo r the ln ;., li ­

lul e s ince th e foundi ng of the o rga­

ni za ti o n in 1926. In ca le nda r 1987, 

under tlw lead Prs h ip of Assoc ia tes 

prp;,i d e nl H.oh e r t H t' ni g;,o n. thi s 

grou p prcn id l:'d Ca ltPc h \\ ilh S l. 7 

m i l li o n in unres tri cted co nt r ibu­

tio ns and $2. 2 mi lli on in re;., lri c iPd 
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c-onl r iiHl l ions fora lolal of:-;J.9 m il­

lion . Cu rrPnl to ta l ln<' ndw r,.,h ip i,., 

1.11 :1, th irl \ p Prccnl lw ing a lumn i 

ofCa ll t·c h . Tlw Prc•,.,i d <'n l·,., Cin· le . a 

g ro u p of \ ,.,,oc-ialc' " " ho ma ke e,.,pl:'­

cia lh generou" a JilHJa i clonaliolb. 

n u Jll lwr" 220. an all- t ime h igh . 

\ ,.,,.,oc-iale" par ticipated in more 

than :38 popul a r <'\<'Il ls incl udi ng 
lu nc heon;, a nd d in nt•r,., \\il h fac ull \ 

" lwa ke r>- . lour;, . an d a fi,e-d a~ tr ip 
lo ~ o,.,Pmi le lt>d ~~ ~ geo logi,.,l KPJT\ 

S ieh. T\\ o o the r geo logi,.,b a l;,o led 

l r ip,.,-Cia re ncl:' \ ll enlo Dea t h \ -a l­

I P~ and Brad Hagn lo Santa Cruz. 

Ph)s icisl Om id ll it l in c-ond ueted a 

lour of IIH• S ta nford l.i nea r .\ eee ler­

a lo r faci lil )· in Pa lo \It o . At th l:' 

an n ua l Prt',., id e n (,., C i rc·le Ca rden 

Pa r i\ in J u nP. \ ,.,,.,ocia le " h id fare­

" PII lo \I a n i n and \1 i ldred Cold­

bergPr. \\ho will mai nt ain tlwi r t iP, 

lo Ca ll ec h as l if<' nw nd wr" of ThP 

•\ ssoc- ia les a nd me mhPrs of th e 
Prc•,., ide nl·, Cin· lt>. 

T h l:' Indus t r ia l \ ,.,,.,cwial e ,., pro­

g ra m e ncou ragp,., lt'c-hnica l !:':I.­

cha nge bet \\ Pe n corporatio n;, and 

Ca ll e<' h an d a l,.,o p ro\ id e;, u nrP­

;., Iri c- te d su ppo rt lo t lw lJb l il ute. In 

1986-87. 4 2 m e mh Pr com p a ni e;, 

d o na ted a tota l o f Si l.l mil l ion in 

unrc' ,., l r ic te d su p porl. T he Office for 

lndu,., l r ia l ..\ ,.,,.,oc ia lt' ,., "pon so rpd 

t iHP<' con fe rence " ai iPnd ed In o\t'r 

:300 corpo ra l!:' 1w r;,on ne l. and a r­

ra nged fo r o vt' r :200 <·a n1 p us visih 

a nd ;.,(:' m i n a r d a) "· In a dd i I ion . 

Ca lt ec- h faeu lt ) mad e .'i6 ' i;, ils lo 

indu;., l ria l labora lo ri e,.,. and mem ­

hN eom panie,., aet i,e l) u t i l ized t he 

li bntr). pu b l ica tion. and lt'e hni eal 

in fo rm a t io n ,.,l:'n ice" <l\a il a bl e 

thro ugh the progra m . 

These o uts ta ndinf!; res ult s co n ­
l in up lo re prp;.,pn l lh e eonllll illed in­

\Oht' m Pnl o f ,·olu nlee r,., . fr iend s, 

facu lt ). a nd admi n i;,l ra li on. Ca l­

le<· h t rus tees. in pa r t icu la r. hm P 

pla)ed a n impo rl an l ro le in tPrms of 



the 1\ i~don1, ~u id a nce. a nd ll('lp 

the\ pnn id<· for 111ajor initiali\1·~ . 

a nd in 19H(>-H7 nwn\ more lru~l<'<'~ 
\\ere dirt'ctl~ ill\ol\l·d in fund rai;,­

in~. Thou~h til(' liiH'<'rtaintie~ of tlw 

~ t oe!.. marl..t>t dedinP and tlw 198(> 

Ta-.. Reform \ ct nw~ IHI\ e ~ome 
impact on futun· rP~ult;,, th e ln~ti­

tutP remain~ ('onfide ntthat it ha~ tlw 

potential for ('O ntinue d su<·<·t>s~ 111 

i t ~ fund- rai~ing pro~ntnl~. 

\lunmi _\ ssoeiation 

\1 e mlwr~hi p in the Caltech \lumni 

\ ~~ociation nundwr~ 7.219. or 1.) 

pe rcent of tlw a lun1ni; hut th l' a,.,so­

c iat ion ~enl's the ln,.,titull' "" a 

\\holt> and all of ih a ppro -.. im a teh 

16.000 li\ i n~ ~radua t e:-.. 

\1 ajor pro~ram~ for the ~ear 

included Seminar Da,- in \1 a\. "hen 

I. 100 a lunn1i and ~uesh 'i,ited the 

<·am pu , for fandt, lect u re, and 

t>-..h ihib and lward a kt>) nol l' "P<-'P('h 

h' Dr. Fran('i;, II . C la u,.,Pr. Clark 

Blanchard ~lillil..an Profe,,.,or of 

[ngineerin~, Emeritu,.,; the a nnu al 

Ro,e Parade pro~ram: l\\O '' ine ta,t­
ings in Mar('h: (' Ja,.,,., reunion;,; and 

nwn\ (' ha pter a('l i\ ities around the 

<·ou ntr~. Tra,el pro~ram,., to \Ja, I.. a 

and \t>\\ l·: n~land 1\t'rt' <·onduded 

during tlw )<'Hr. and \\ Ork began on 

the produ<"lion of a ne\\ a lumn i 

dire('lor~ to lw relea,.,ed in the fall of 

1988. Til(' Lnder~raduate \dmis­

,iolb Su pport Pro~ram lw ;, l'-..­

panded to appro-..ima t el~ 120 \olun­

teer,., U(' ro,~ th e <·ountn . The~e 

alumni\ i, it high ~dwo l <·ou n,elor, 

and attend ('O II egt> nights to """i"t in 
rt>nuitin~ qualifit>d ,tudt>n l ~. 

St>\l'n n t'\\ ('lw pl t> rs are hl'ad<•d 

h~ Craig \'I a rb , Cle\ e la nd : Cilht>rl 

Peppin. St'all lt>: Joh n I ~ \nde li n, 

\\ a,hi n~ton. D. C.: \\ ill iam 1.. ~J ar­
tin Ill. San Fran('i,.,<·o : Spi('er \ . 

Conant. Pl uwni-..: Frank Da\ i, and 

\llwrl L. k.e llner, San Oi t>go: and 

Peter\. Sen ·e ll. Portland. 

9 
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Biolo~) 

If ~Pnetil' en~ineering t el'hnolo~) ,,., 

Plt' r to n '<Jl' h it s full potenti<JI <Js <1 

th e r<Jp e uti l' tool in hunwn nwdi­

<' ine, <1 number of intermedi<Jte 
lllil<•,.,tones mus t he passed. •\t a 

ne",., con fert> nl'e on Februar) 26. 
1987, rp,.,p<Jrdl(' rs in C<J ite<'h ';, hi o l-

0~) di1 ;,ion a nnounce<! th<Jt s uch a 

milt>,.,tone ha d been reached. Tht>l 

rt>1ealed that. fo r th e first time. 

w·netic ,., ur~t' r) ha d b een u;,ed to 

<'u re <1 genet i<', neurologica l d ise<J;,e 

of mi<'e. 

The di >-e<J;,p is ('a il e d the shi1·er­

ing di st><Jst', si nce mic t> who are 

a ffli <' te d 11 ith it b egin s hi ve ring un­

<·ont rollahl) seve ral week s aftt> r 

birth and, at seH'ml month s of age. 

lu n e <'Oillul;,ions that lead to prt>­

nwture d ea th . Shi1erer mice I<J <· k a 

kt>) ~ene needed fo r the cons truc­

tion of the m)elin s heaths tha t in ;.,u­

late nene fiber, in th e brain . 

The re,.,Parc h t' r" cured the s hil t'r­

ing di,Pa"e h) injecting full(·tional 

copip,., of tilt' gP ne for mvelin basil' 

prott' in into fPrtili zed mouse eggs. 

In a ;, mall pP tTen tagt' of the eases, <1 

copy of the gent' beca me incorpo­

ratt'd into the Pgg"s ch romosomes 

a nd was t')l. prpssed normall y. Tlw 

mi ct' that d t>1 P I oped from these eggs 

nt>1 e r de1 e lo pe d the s hiv e ring di s­

t'a"t' and l i1ed a normal l ife ;,pan. 

\ I though thi;., marks an important 

milt>;,tonp in gt>n t' li<' e ng inee ring. 

tlw a<' h it' l t'ment will have no direct 

co n >-t>quen<·P;, for the medica l trt'at­

nwnt of human genetic or neuro logi­
cal di;,pa,p,, For one thing. there i, 

no <'O tTe;, ponding huma n di sease. 

More importa ntl y, the teehniquP of 

gP ne li <' s urgPry on ferti li zed eggs is 

inappropriate for technical a nd t't h­

ica l rPa>-on;, for u;,p in treati n g 

human,. 

In addition to l t>a rnin ~ lul\\ to 

pprf'orm thi ;, de licalt' ~t' nt>li <' ,u r­

ge r) . the rt>,.,earch provides <1 poller­

ful ll t' ll WH) to s tud y the m yel ination 

pro<·<•,.,s. Prob lt'ms with lll) e lin <Jn• 

ch<Jrac terist ic of a numlwr of human 

di se<JsPs- multipl t> sc lt>rosis. fo r 

<' 'ample-and th t' rest'ardwrs a re 

nm1 able to product' mi<'e 11ith dif­

fe re nt leve ls of myel in around their 

nene <·PII ,.,. Mi ct' 11ith a lt'r) lo 11 

IP1PI of m yPi in have th t' shi1Prin~ 

di ;,e<Jse, m icP 11ith s li g htl) more 

m)t' l in ht'gin to li ve lo ngP r. tho;,(' 

11 ith a bit more myPiin no lon~t'r 

<·onvui,.,P, and thost' with s till more 

lose th p ir s hi ve ring difficu lt ies 

en t ire I). 

C lwmis tt·y and C ht'miea l 

Engincf'l'ing 
For th t' first tilll t' Pver. sc·i p nti s ts are 

11a t <· hin~ thP birth of mo lecu le;,. •\ 

Cal tec h grou p using u ltrashort la,.,er 

pul;,e;, <'a n fo llo11 molt>c ul e;, a, the) 

approach Pac h ot her. collide, sl i<'k 

togPther momPntarih in th e ;,o­

<·<J IIe d ""tran,.,ition s ta lt', .. and final I) 

;, plit apart into nt'w ('OIIIbi nat ion,., 

of a tom;,. Whi I<' I ransit io n-s ta lt' I lw­

Or) has hPen a<TPptPd for d e<·ades, 

th e s ta te it s <•lf is so fl eeting it had 

neve r b een ohst> rvt>d dirt>ct lv. 

The g roup records the moi Pl' ular 

e n<·ounl t' r in a St' ri es of "snapsho ts"" 

a fp" fem tost'<'O tHis apart. >\ fem­

tost'<·ond is a quad rill ion t h of a ;,ec­
ond-a hairs hrt'adth of time. Li ght 

z ips from tlw t'arth to t lw moon in 

a bou t 11/t ,.,t'cotHis. but in one fcm ­

lo;,e<·ond I ight I rm pi;, o n I) one p er­

<'e nt of the widt h of a hum a n hai r. 

The g roup d e1e lopt'd th t'ir te('h­

niques at th t' Noyt's La bora tor) of 

C he mi <'a l Ph ysi<·s , 11 hert' a s talt'-of­

th <·-ar t last' r facilit y has reeenll) 

b ee n estab li s h t'd. Tlw tel' hniqu e 
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u;,es !110 laspr pul,.,e,.,. The fir,! 

pulse initiate, the reaction <Jnd 

" ta rt ;, t lw clo<·k. The ,.,e<·ond o ne 
take, the molt'<'ular "photograph.·· 

l{ppetitions u»ing different pul,.,e 
d e lavs and different la,.,er frpquen­

c· ips build up a eomplete "mo1 ie" of 

the reaction, sho11 in g bo ncb brea k­

; ng and tlt'W bonds forming i 11 rea I 

limP. 
So far. th e scit'n l ish hme e'am­

itwd 1110 rt'ac tions : the bi111olel'ular 

rea<' li o n of h ydrogen and <·arbon 

dio,idt' to form carbon mono,ide 

and a hydroxyl molt'<'ule. and the 

unimo iPcu lar dt'<"a) of <')anop:en 

iodide into iodint' a nd <·yanide. The 

h)drogen-carhon dio,ide real'tion 

clockt'd in a t fi1e pil'o»e<·otHis (fi1e 

trilli o nths of a st'cond), 11hile C')a­

nogt' n iodidt' dt'compo;,ed in a men' 

200 ft'lll tOSt'COIIds. 

S t udying rt'a(' tion d) nami <'s on 

the molecu lar leve l is fund a m en tal 

to the t' nt irt' fit>ld of ehemi;,try. The 

1986 'lobt'l Prize in Clwmistry llt'lll 

to 111 0 Amt' r icans and a Canadian 

fo r thei r 11ork in <"lwmi<·al d)nant­

i<'s. 11hieh eonet'nlratecl on molel'u­

la r ,ta tt's ""before·· and ""after"" a 

rt'aetion. This ne11 11ork permit;, 

1 ie11 ing tlw dynami<"s of the t'lt'lll 

itsPif, and opt'ns up a nell era in 

<"hem ist r y. 

Engincpt·ing a nd Applied S!'il'll<'l' 

As our indus t ria l socit>l ) lw<'onH'" 

increasing ly complt',. a nd li t' use 
mon' a nd m ort' natural resoun·e;,. 

the qua I i ty of th t' e m ironment-our 
air. 11att>rs. and land - mu;,t he 

ma nagt'd m ort' sk ill ful !). Calt e ch 

s upport s this goal h) condu<'ling a 

b road spt'clrum of t'lll ironmental 

IPachingand rP;..earch. rangin~ from 

basic s!' it'nct' to t'ngineering to pol­

i<"y st udit's. T his 11ork is <'<' lll t'red in 

the Environmt'ntal Engineering 

S<·ience a<"ademil' program, a nd the 

Environmt' nt a l Qua lit v La l)() rator) , 



a multidi,.,('iplinar~ re,.,ea rc h unit 
for fo('u,ing on ('Omple,. large­

"('a le probl e m,. 

Cround11al<"r ('Ontamination i, 

not 1 i" ihl e hut threa te n;, drinking 

1u1ler " uppli e,., o1er lon g time 
period,-oft e n from carele,.,,., di s­
posal of lo"\i(' \\a ,., te,., years ago. For 
t'"\a mple, tri <" holoroe th vle ne (TCE). 

a ('h('lllicalwide l ~ used h~· indu s tr~ 

as a d egrease r. was <·o mmonl ~ 

dumped into seepage pits dec·ade ,., 
ago . a nd i, 11011 lw ing d e tP(' ted in 

,.,ome lo<"a l groundwater aquifers at 
<·o tH·entrati o tb a ho1 e the a llo11 a hl e 

,.,afe limit for drinking 11ate r. :\ bac­

te rium alread~ e, i,.,ts natural!~ tha t 

11ork" a,., a I im chemical faetor~·· 

<·on1erting T C E into harntl e;,;., h~­

produc ts. Basic resear('hers are 

t'"\ ploring th e hioch e mi s tn and 

gene ti ('s of this organism to provid t> 
e ll\ ironn w ntal e nginee rs 11 ith infor­

ntalion that will he lp th e m d eve lop 
more e ffi c ie nt tec hnique;., for TC E 

ci<"an-up. both in si tu and in indus­
trial IHI;,Ie\\aler. 

D i ;.,po;,a I of processed ;,ell age 

,.,ludge in tlw ocean is another l t'"\ ­

i ng pro bl e m. hei ng studi e d a,., a 

<·ompont>nt of marine pollution <·on­

troL If the ,.,cience and enginet>ring 

i,., propt>rl~ done. th e det>p ocean 

ca n he ;.,afel) ust>d. EQL prepared 
a n t'"\ le ns i1 e re;.,pa rch plan for a 

largt' e' pe rim e nt for Ora ngt> County 
Sani tation District s to di scharge 

;,ludge via a smal l pipe line to !.00-
nlt>ler d t> pl h a t 12 kilom e te rs off 
th e Orange Cou ntv coast. There i,., 

good lik e lihood that thi s ex p e rim e nt 
11ill pro<·eed with EPA permi;,sion 

he<·aust' Cong re"s ,.,peeifiea lly a p­
pn)led this ex perime nt in 1987. 
Ca lt e<" h re;,pa rc hers h a 1e don e a 

<·on <·ep tual d e;,ig n and pre limi­

na r ) mode ling of th e behavior of 
th <• ;,ludge plume which 11ould he 

formed in the o<"ean far be low the 
surfa<·e. In additio n th e se ttlin g 

1elocit~ of th e tin~ di ge,., tt>d ,.,ludge 
parti<· le ,., in ;,a lt IHII Pr ha ,., lwen 

nl~a:-. urPd "ith a ll O\f" l !"1~:-.1(-~nl u:-.in~ 

hi g h-mag nifi ca tion douhle-e"\po­
:-,UJT hologran1~ . 

Geological a nd Planelat·) Sciellt'I'S 
The fil<' damaging California <'artlt­
quak<•s of 1986 and 1987 n' tH'II<'d 
puh l i<· and s<"ientific int e rest in 
thesp both fascin a ting a nd ter r ifying 

geolog i<"al phenomena. Sin<"<' 1978. 
oH·r 100.000 ear thquak<•,., 11 e n • 

lo<"a tt>d throughout southern Ca li­
fornia 1)\ the se ismi<· ne t11ork opt>r­

ated h~ Caltech a nd the L.S. Ceo­
logical Sun·e~·. ~\II but a fe 11 of the,.,e 

11 ere too "mall to cau,.,p damage: 

llt'lert lw less . their geogra phi<" pat­
lt'f'll,., and othe r <"haraderi,.,tic, art> 

pn)l iding important c lue;, a bout 

earthquake processes, <" rus ta l plate 

motion s , and se ts mtc ha za rd s . 

l·: flort s to mod t> rnize th e ;,eismi<" 

ohsenatory at th e Kresge Labora­
tory a re lwginn ing to pr01 id e u;, 

11 ith th e 11orlds most 1er,atile ,eis­

mog raph ,.,ystt?m to stu d~ ear th ­

quake,., in great d e taiL 

The \\ hilli e r Narro11 ;, t>ar th­

quake (Oetober I. 1987) 11 a,., the 

1110;, ! recent of th e s iA d a mag ing 

ea rthquakes to s trik e th e Los 

'\ nge lt>, metropolitan region ;,i n<·t> 

19:30. The quake resulted in prop­
e rt y losse;. of about a half billion 

do ll ars. Like mo s t of it s pre de­
cessors, the earl hquak e 1u1s ge ne r­

ated h y s lip along the nea r-hori zo n­
ta l fault tha t accom modates North­

to-South ;.hortening of the n•gion. 

not h) a vert ical-s trike s lip fault 

lik e th e famou s San Andrea;,. Th t> 

fault be longs to a sys tem that 

e"\ le nd s beneath d o11 nto11 n Lo,., 

1\ nge le;, and a lon g the Santa Monica 
mountain;., toward the c·oa;.,L Thi s 

pa rthquake is a sobe rin g indica tion 
that simi lar, and perhaps large r. 

shocks may be generated on fau lts 
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11 ithin the metropoli tan n•gion. 

The earthquake, of J u tw 1986 
and \ 01emher 1987 near Palm 

Sprin~" 11ere p rod ueed h~ , fr ike­
,., lip faulh near the Pnd of a 100-
kilometer ;,egment of tlte San 
\ndreas fa ult. Tlw,c Pa rthqu ake,., 

hme contrib uted to the g ro11ing per­
<·t>ption that thi, large portion oftlw 
San Andreas fault is tlw primP c·an­

d ida te for ge n t> ra t i ng the ne"\l major 

ea rthqu a ke. Ca lt e<·h geologi,.,h 
halt> found t hat. al though no major 

ea rthqu a k e;, haH' O<'<'UtTed along 
thi , reach in a bout :300 ~ea r, . at 

lea,t four o<·<·urred IH'IIH't>n \ .D. 
1000 and A. D. 1700. 

\ earer Lo,. \ngele,. IPn pn'<'i,.P 
d ate" of the late;,t 10 g reat ea rth­

quakt>,., on th e fau lt lta1t> n·<·<·nth 

bee n determined. \ c•11 anal~ tieal 

nwthods ha ve rcdu<·ed the <' tTo r 111 
ra dioca rbon datin g to about 2 
d c<·ad es. The d a te of tlw latp;.,t .. pre­

hi stori c .. ea rth q uake 11a;, rec·e ntl y 

d e termin ed to fall het11een the groll ­

ing ,ea;,on,., of A.D. 18 12 and \ .0. 
IHU . This e1ent. 11hi!'h i" recorded 
a;, a di , turbarH't> in th e annual ring, 

of pine tree;, gro1\ ing near the fault. 

i;. probabh tlw heretofore my ;.,[(•r iou,. 

large earthqua ke of Decembe r H. 

18 12. mentioned in <'arh n11;.,ston 

record~. The ne11. 1 ery pre<·i,<• 

da t<•;, presen t a n intriguing pallt>rn 

o f great ea rthqu ake;, -<·<'Il l ury -long 
burs ts of earthquak e act i1 ity, sepa­

rated bv 2 to 3 ce nt uric,., of qui<'L 

T lw Huma n ities and Soc·ial Sci<•nc·e;, 
Ca ltec h has e:-. tab li,.,hed a program 

that will exp lore the e"\ lent to" hich 
political and economic theorie" can 

he eAamined in the lahora ton. H.e­

st?arc h in the ne11 Lahorator~ for 

EAperimental E!'onomi<·,., a nd Po lit­
ical Sc ie nce i, eA pt>c ted to hme 

app li ca ti ons in ind u,.,tr~. gmern ­

me nt , busi ness an d <·o mme iTe, and 

the acad e mi c <·ommu n i t ~. 



Tlw laborator~, 11 hi (' h 11 ill lw 

lo('a tt>d in tlw i><ISf'lllf'nl of Baxl t> r 

llall. ,,ill ft'a lurt' t':--palHit'd com­

puting a nd' ideo fa (' iliti t's and otht'r 

equipn1t'nl that ca n lw manipulat t>d 

to crt'alt' a large \ariel\ of e:--peri­
nwntal s it11ations. 

Kt>st>arc h 11ill be based on e:--peri­

m e ntal tec hniques d e,t' loped IJ\ 

Ca ltec h rest'a rdwrs O\Pr the last l.'i 
\ears. The nwthodolog~ t>nahles 
researclwrs to c rt>alf' s imple> market 

proct>sst>s a nd comnliltt>f' processt>s 

th a t ill\ohe hi ghlv moti\ated indi­

\ idu a l,.;. Students. for t>:--a mpl t>. a re 

gi\e n th e opportunit~· to m a k t> 

mone\ under s pec ia l situation,; crt>­

a ted in tlw lahorator~. The dt>ci­

sions th t'~ mak t> arp u ,.;p ful in t'Hd­

uating broad th e ori t>s of d t'c ision­

nwk i ng and st ra tt>gic lw hm ior I hat 

a rt' a t th t' foundation of modern t'<·o­

no llli cs and politi ca l s ci t> ncf'. 

Ont> s uc h study on ho11 com mit­

tees rt>ac h d ec i,ions was ins trunw n­

tal in modi!\ in g airlinf:' indu,tr~ 

po li c) on the allocation of landing 

ri g ht s at four major na tional ai r­

ports . Pre\ ious h t h t>sf' ri g ht s had 

been d f:'cided and as,ignt>d hy com­

mittet's. Tlw resea rch e rs rt'com­

m end t>d that th t> proct>durt> b t> 

c ha nged to on<> in 11hich landing 
ri g hts wt>re boug ht and ,;o ld on the 

open mark t> l, a change th a i 11 as 

implt>mt>nled la s t )ear. 

Tht> n•con1menda1 ion \HIS based 

on a :-, lud) thai t>volvt>d from earli f:' r 

rt>;,earch on t·onlnlill et' d ec i,.; ion­

ma king 111 which the Caltech 

researchf:'r" found thai the 1wrson 

''ho has control of th e commillees 

agt>nda can oflt'n d e tPrmin t> the ulti­

malf:' oul<-omt> of the c ommittee's 
d e libe rations. 

•\lltlwst> e:-- p t>r im t> nl s havf' so fa r 

lwt> n ca rri e d oul ,,·ithoul lh f:' s up­

pori of modf:'rn conlmunical ion s a nd 

compul t> r technology. Using lh f:' 

e:-- pa nd ed facililit>s of tlw ne'' la iJO-

raton, tlw rf:'sea rdwrs will lw able 

to st> l up more co mplt>:-- t>xpP ri­

nwnt,.;, 11 ith larger numlw rs of ,;ub­

jt>cls drm\ 11 from a largf:'r pooL and 

to e\ aluale mort> con1ple:-- llHHIPis. 

Outside economist,; and political 

scienti,.;h ''ill lw ill\ it e d to campu s 
for ,.;/wrt peri od s of I i me lo ('ollaho­

rale in de,·e loping ex 1wrime nts to 

test I heir 011 n ideas. 

Phys ics, Mathematics and 

Astnmom)· 

In rect'n l ~ears. ph~ s ics and astron-

0111\ lun e often ('011\ergt'<L 11 ith 

a<hances in one fi e ld g rea tl v con­

tributing lo prog ress in l lw other. 
Th e ph) sic is ts di scovt' n · o f me th­

ods for dt>t t'c ling li gh t \\ a\t',.; no 

largt' r than a fraction of a millimt'­

lt'r, for in ,.; lance, can significant!~ 

t'nhance tlw astronomer~-; abilit\ lo 

di s<·o\er ,,ha l is h a ppe ning in ga l­

a:--ie,.; million,; of li ght ~t'ar,.; from 

t>a rth . 

Such c ro,.;,.;-ferlili za lion bort' fruit 

in NoH•ndwr 1986, ,,hen Cal tec h 

ph ysic ist,.; and astrononwr,.; dt'di­

ca te d tlw 11orld's fir :-; 1 ,;ubmillime tf:' r 

tf:'lf:'s('ope , the Calle('h Suhmillinw­

te r Olhe rvator y. The 10. '1-me ler 

radio di s h is lo('a te d at the s ummit 

of 1:1,900-fool Mauna Kt>a in ILI\\aii 

bf:'<·au se, al lo\\ Pr a ltitudes, \\aler 

\apor in the ea rth s atmosphere 

allt•nuales s ubmill i nwlt'r \HI\es 

from space. 

Through s ludit•s of th ese \\<1\ es, 

astronomers e:-- peel to better under­

s tand hO\\ s tars a re born, agf:' , and 

diP; form a (' /eare r pi<·turP of the 

<·en ter of the Milk y \\ay, ,,hi (' h ma\ 

ha rbor a blac k hole ; ide ntify ne11 

o rgan ic niOi f:'<· ul f:'s in s pat·(:'; and 

ill\ t's tiga le '' h t> tlwr "starhurst ga l­
a:--it>s'"- in \\hi<"h millions of bril­

li a nt s tars are ap p a r<' nll\ horn 

s imultaneous l)-are tr igge re d b v 

ga la<" li <" <"olli;,ions o r nea r­

<"o lli s ions. 
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Like vis ibl e l ight waves . s ub­
millime te r (or s ho rt wave ra dio) 
waves be lo ng to the e leet romagne t ic 
s pect rum , hut tlwy ex is t a t freque n­

c ies the eye ca nnot see a nd a t e ner­

g ies too wea k fo r d e tect io n h v con ­

ve ntion a l in s trume nt s. Thev a re 
a lso unlik e vis ibl e li g ht in th e ir 
a bi I it y to pass throug h d ouds o f 

dus t as if they we re tra ns pa re n t. a nd 

it is th is prope rt y tha t ma kes them 

so useful to astro no me rs . I nte rs te l­

la r du s t pe rmeates th e Milk y Wa y 

a nd othe r ga lax ies, preventing opti­

ca l te lescopes from o bserv ing, for 

example, how a n int ers te ll a r gas 

c loud initi a ll y collapses to form a 

young s ta r. But the gas mo lec ules in 

th e c lo ud e mit s ubmill imete r waves 
a t d is tinc t freque nc ies. By a nal yz­

ing these e mi ss io n l ines, s ub­
millime te r astron ome rs can build 

up a p ietu re of conditi o ns in inte r­
s te ll a r clouds. including th ei r com­

posi tion , te mpe ra ture, de nsi t y, a nd 
d y nam ics. 

T he s u bm illime te r ba nd of the 

s pec trum has bO'"en on <'" of th e last to 

be opened to astro nomy because o f 

th e technica l d emands o f th O'" in s tru ­
me nt a tio n . The Ca ltec h S ubm illi ­

me te r Obse rvatory possesses hot h 
a rad io di s h with ex tre me ly hi gh 

s urface accuracy a nd rece ivers tha t 
have the unique sens iti vit y to ma ke 

ve ry fin e d istinc ti o ns anrong s ub­
mi ll ime te r wave frequenc ies fro m 

space. T he te lescope is a lso d e ­

s ig ne d to opera te a t th e long s u h ­

m i II imeter wa ve length s least af­

fected by the ea rth ~-; a tmos phe re. 
Thus researc h a t the Calt ec h Sub­

mi IIi me te r O bse rva to ry may one day 
e na ble as tronome rs to di scover unde r 

wha t condit ions a ne " ho rn s ta r 
becomes a s ing le o r d ou b le s te ll a r 

svstem, a nd unde r what cond iti o ns 

it acq u ires pl a ne ts. a n event kno\\dl 

to have occurred a t least o nce in 

cos mic h is to ry. 

Jt>l Pnlpulsion Labor·ator·y 
Pre pa ration of th e redesigned Ca l-
il eo miss io n 
resc he dul t>d 

to Ju p it e r fo r its 
1989 la unch was a 

major e fTort of the La bora tor v in 

1987. The ne w fli ght pa th, us in g 

g rav it y-ass is t e ncount e rs w it h 
\ 'e nu s a nd twice with Ea rt h. put s 
new re quire me nt s on the s pacec ra ft 
design , whi le the e ncounters wi th 

a s te ro ids C as pra a nd Id a prov ide 

nt> w o pportuniti es in pl a ne ta ry sc i­
t> nce. A noth t> r majo r effo rt was t he 

prt>pa ra ti o n fo r Voyage r 2's 1989 
e nco unte r with Neptune . it s fo urth 

o ut e r p la ne t in te n yea rs. 

La bo ra to ry s ci e nti sts par t ic i­
pate d in s tudies of th e A nt a rc ti c 

· ·ozo ne hole." i nel udi ng the d e mon­
s tra tio n of a mec ha ni sm for c hl o r­

ine breakdow n o f ozone th e re, a nd 

pursued va nou s ins tru me nt a l 

a pproac hes to ozo ne mo n ito rin g. 
They a ls o s tudied o th e r a tmo­

s phe ri c a nd te rres tri a l phenomena 
us ing combin a t io ns o f s pace­

d e ri ved a nd co n ve nti o na l d a ta. 

S im ila r s tudi es e n larged o ur k now l­

ed ge of othe r me mbe rs of the so la r 

syste m , a nd more di s ta nt reac hes, 
including th e Cygnus X -1 sou rce 

a nd S upe rn ova 1987 A. The Deep 
S pace Ne two rk co nt inued work in 

radi o a nd rada r as tronomy in ad d i­
ti o n to its prima ry mi ss io n o f track ­

ing a nd communica ting wi th d is ta nt 
s pacec ra ft. 

Nota bl e progress was ma d e in 
techn iques of vis ua liza t ion , wh ic h 

by combining ma ny d a ta in c-om­

pute r imagery (for exa mple, cl iree t 

images, multi s pec-tra l seans, a nd/or 

rad ar, w ith app lic·a bl e poi n t d a ta) 
ca n bring out new informati on a nd 

und e rs tandin g. A s ign ifi c-a nt exam­
p le was the pre pa ra t io n of moti o n 

pi c tures re fl ecting three-dimens io n­
a l co ns truc ts from a si ng le La ndsa t 

image a nd fro m a Voyager image of 

Ura nu s' sa te llit e Mira nda, eac h 
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e n hanced with U.S. Geologica l Sur­

vev a ltit ud e data. 

The J PLICal tech H vpercube proj­
ect contin ued it s p rogress in the 
s tud y, develo pme nt , and app lica­

tion of i ncreasi ng!~ JHJ\\erful paral­
le l- process ing computer~. generat­

ing and benefitti ng frorll growi ng 
indus t ria l in te rest and part icipa­
t ion. A Ct>n ter fo r Space M icro­

e lec tron ics Techno logy was orga­

ni zed d u ring the year to focus the 

La bo ratory"s work in these vi ta l 

a reas. One s uch activit,· in 1987 was 
the demonstrat io n of a laser/fi be r 

o pt ics ro tat ion se nso r. a new con­
ce pt in spacec raft g u id a nce plat­

forms in wh ich movi ng parts s uch as 

gyros are el im ina ted. 
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Finan cia l Hi g hli g hts 

This finan c ia l report of the Califor­
nia Institute of Technology has been 
pre pared from th e Ins titute's 
accounting records and re fl ec ts the 
In stitute's financial position as of 
Septem be r 30, 1987, and the results 
of it s operations for the year th e n 
e nd ed. These s tat e me nts have been 

reviewed by the Board of Trustees 
Audit Committee, whose me mbers 

are d es igna ted by an asteri sk in the 
li s t of board members on page 28 of 

this annual re port. 
The Balance Sheet portrays th e 

asse ts, li a biliti es, and fund ba l­
ances for each major fund group as 
well as the total for th e Institute. 
Tota l nel a sse ts increased from 
$658.5 million lo $762.3 million, 
re fl ec ting a n increase of $52. 1 mil ­
lion in campus properties and an 

increa se of $44.8 million in 
inves tme nt s. 

The Statement of Changes in Fund 
Balances reflects the impact of reve­
nues, expenditures, and transfers 

in the fund balances, thus portray­
ing the sources and uses of funds by 
ma jor ca tego ry. Gifts and grant s 
from priva te sources, totalin g $79.4 

million for fi sca l year 1987, 
inc luded $30.7 million representing 
addition al ins tallme nts on the $70 
million g ra nt from theW. M. Keck 
Foundation lo cons truct a 10-meler 

te lescope in Hawai i. A total of 
$59.8 million has been rece ive d 
through fiscal year 1987, with the 
balance of $ 10. 2 million expected 
in fiscal year 1988. $31.7 million 
was rea li zed as the ne t ga in from 
di s posa l of inves tme nts in fi sca l 

yea r 1987, compare d with $36.7mil­
l ion for fi scal year 1986. 

The Statement ofOperating Expen­
ditures provides the detail of cu rre nt 
fund expenditures for e ducational 
and re lated purposes . 1otal expen­
ditures for fiscal yea r 1987 for the 
campus increased $ 13.7 million or 

9.5 perce nt over fiscal yea r 1986. 
Expenditures for direct costs of 

sponsored resea rch a l th e Je t Pro­
pul s ion Laboratory increased $47.7 
million or 5.7 pe rcent. 

Curren/ Fu.nds are those funds 
available for operating purposes. 
They are class ifi ed as unre­
st ri c te d -available for any purpose; 

or rest ric ted - to be used for pur­
poses spec ifie d by l he spo nsor or 
donor. They include tuition a nd 
fees, invest me nt income, gi ft s, and 

grants or contracts from fe de ral and 
pri vale s ponsors. 

Loan Funds for s tude nt s are pro­
vided by g ifts and participation in 
the governme nt 's Perkin s Loan Pro­
gram , and a re s ubject lo re payme nt 
with interest after gradu a tion. As 
re payme nts are made, the principal 
and accumulated inte rest are le nt 
again to new borrowe rs. 

Endowment and Similar Funds 
inc lude both the principal of funds 
sel aside as e ndowm e nt in ac'C'or­
da nce with th e donors' wishes, 
which are in vested to produc·e in­
come a nd capital a ppreciation , a nd 
also the principal of diserelionary 
and ex pendable funds, which a re 
d es ignated by the Board of Trustees 
lo funetion as e ndowm e nt. 

Inves tment objectives for Ca l­

tec· h's e ndowme nt funds focus on 
three principles: I) preservation of 
capital, 2) abilit y lo meet curre nt 
income ta rgets, a nd 3) appreciation 
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of capita l lo foster fu ture income 
g rowth. In thi s \HI)', the lnsli lule 
e ndeavors lo JHO\ ide a st ream of 
invest me nt re turn that, after con­

side ring inflation. will st rike a fa ir 
balanc·e between current and future 

support of its instruction and 
research programs. 

The year e nded September :30, 
1987 prov ided an excell ent invest­
ment cl imate for th is strategy. T he 
Insti tute pos iti oned its ill\eslmenl 
mix lo parti c ipat e in the stock and 

bond market rallies during this 
period. The market value of the 
Inst it u te's e ndowment fundal Sep­
tember :30, 1987 was $418.2 mil­

li on, compared lo $;.347.9 million al 
September 30. 1986. Gifts, 
bequests, and fa,·orable investment 
performance c·onlribu ted lo the 
870.3 million growth in 1987. The 

an nu al compound lolal rate of 
return ( income plus market appre­

c iat ion) on the In s tit utes endo\\­
menl for th e five ~ears ended Sep­
tember 30, 1987 \\as 18.9 perc·enl. 
On October 19, 1987, the U.S. and 

most world equ ity markets dec· lined 
s ha rpl y and con tinued lo he volatil e 

for seve ra l weeks. Investments in 
Ca llech's portfol ios a re broadly 
dive rsified, and there has been no 
long-term impairme nt of the earning 
power of th e endowmen t. 

Life Income and Annuity Fiwds 
consist of gifts rece ived lo estab li sh 
li ving lrusls for wh ich the Institute 
is trustee, or a nn u it y agreemen ts. 
Payments a re made lo beneficiaries 
and annu itants during their life­
limes in accordance with the terms 

of these agreements. 
Life income and a nnu it y agree-



F i r· e Y e a r s 1 n R e r• i e ro 

198.5 1984 1985 1986 1987 

Cu rrent fu nds ex pend itures (in thousands) 

Inst ruct ion and research (includ in g libraries) s 74 . .S:3.S s 80 . .5 16 $ 9:3.019 s 99 . .578 $ 109.61 1 

Scholarships and fe llow~hips .s.09S 6. 198 6,8:39 8 . 178 8 .:372 

In stitutiona l and s tuden t su pport 14.:3 14 1.5.692 17.260 20.0:31 22.739 

Plant op<'" ra tion, maintO'"nancO'" and utilities 9 . .586 10.01 :3 11.084 10.988 I 1,26:3 

Total operating expenses 1 o:J.s:Jo 112.419 128,202 1:38.77.5 I S I. 985 

Aux ili ary <'" ntPrpri ses 4.4:3.5 4 . 796 .5 , 54:3 s. 7:31 6.197 

Total $ 107.96.5 $ 11 7,2 1.5 $ 13:3.74.5 $ 144 . .506 $1.58. 182 

Capi tal <'"X Iwndi tur<'"s. ca mpus ( in thousands) $ 12.4.59 $ 2 1.679 $ 18.55 1 $ 44 • .579 $ .S2.0.S.5 

l<'"t Propulsion Laboratory. dirPct PXpPnd itures (in millions) 42.5.2 50.5.2 6.56.4 8:32 . .5 880.2 

Tota l gifts and nongovernment grants (in thousands) 24. 74 7 29,697 38.578 84,920 79.410 

Endowment and simila r fund s at markpt value 

(in millions) 248.3 247.0 274.6 :347.9 4 18.2 

ln vestmPnt incomf' (in millions) 19.6 22 . .5 22.8 2S.O 28.:3 

Tuition ra te (in thousands) 7.S 8.7 9.4 9.9 10.4 

Student e nrollm ent (firs t term)-Undergraduate 874 829 8 17 84.5 8:3:3 

Stude nt enrollme nt (fi rst term)-Graduate 9:36 9:36 999 994 981 
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Summ a r y O f C ha!l {{es /11 Fund Balan c e s 

ADDIT I O J S 

} el Propu/ .... wn !~a bora ton) 

Gifts and \longover·nment Gr·ants 

Includes g ift s a nd g rants from pri va te 

soun·es for edue at ion a nd rC'searc h 
a nd ph y:-. ica l fac iliti es . 

lnited tat('S Govt•r·nmt•nt Gnrrrts 

and Cont r·acts 

Reimbur~ement from va riou ,., 

governme nt a ge ncies for dirN· t cost~ 

o f resea rc h , in s tru e tion , and s tud e nt 
s uppo rt. 

Campus Proper·ty Aequisitions 

·\dditions to la nd , building, , and 

equipme nt. 

lndir·ect Costs and Managenwnt Allowa nce 

RecO\ e rv of indirec t c osh a nd 

manage me nt a ll o"an<·e und{'r fe d{'ra ll y 
s ponsored prog rams a t the eampus and 
th{' j {' t Propul s io n La bora to ry. 

Realized Gains 

Ne t reali z('d ga ins on im{'stnre nts s old. 

I nvestrnent I neorne 

Endowme nt income a nd in\ t's t me nt 
incom{' o f othe r fund s . inc luding 

{'arnings from s hort-t{' rm in vps tnH•nt s . 

Tuition and F'e{'S 

Tuition a nd fees ass{'ssed ~tud t' nts . 

Auxi liar·y Enter·pr·ist'S 

Re \•e nu{'s from sa le>. b y food ,.,e n ·ices. 

s tudent hous ing , a nd books tore . 

Other· 

Income from s al es and sen ices and 
othe r mi sc{' l lan eous reven u{'. 

Total Additions 

18 

S79. ~ 1 0 

5:3 .817 

-
-:31, 7 ~6 -28 ,:3 14 

-18 .30 1 

• 
7. 178 

s:~o6 .276 

} (•ar Ended September 30. 1987 

(in thousands) 

D ~= D L C T I 0 s 
( E.\cludinf.! /J irect Co.'/' at the )t·t l 'ropuf.,ion Lalwraton J 

Hesean·h 

E xpe nditurps for act ivi ti e;., ,., pec i fica ll ~ 

o rga ni zed to produet' resea rc h outcomes 
s uppo rt ed by fPd C'ra l a nd pri\ a t{' 
~ pon~or,.,. 

lnstnrction 

Expe nditures for acti v iti C'~ tha t a re part 

o f the in,; truc ti o na l progra m . includ ing 
d e partme nta l rC' ,.,t'a rc h. 

P la n t Fund 

Con;., i;.,h of ex pe ndit u re, fo r bu ild i ng~. 

e quipm{' nt , rene \\ a Is . Jl<l) m{' nt s o n 

int e rfund adva n<·t's for pl a nt purpo~p,., , 

as \\ e ll a~ rt' tiremt'nt of pla nt asset,.. . 

Ins titutional and Student S uppor·t 

Expe nditur{'S for lnrs in e~,., and fina ncia l 
a lTai r,.,. s tude nt ,.,e n · ic{',., , ins t itu tt' 

re la tio ns, a nd g<' nt' ra l a dmini stra ti on. 

Plant Openrtions 

Exp{'nditures, inc luding ut ilit ies. fo r 
th e o pe ra ti o n a nd ma int{' nam·e of the 

campu s ground ~ a nd fac ilit ies . 

Sdtolar·ships and F'ellowships 

Award s made to s tud e nh e nroll ed 111 

form a l course work. w ith no rt'quirement 

tha t the~ pe rfo rm ;.,{'n ic{'~ o r repa~ 
the awa rds. 

i\uxi l iar·y Enteq)l'i SPS 

Expe nditures. inc luding mai nte nance . 

of a u xili a ry e nt Prpri ses. 

Other· 

Incl udes pa~·nrent ;., to l ife be neficiari{'s 

1\ ith life income a nd ann u it ~ a gree111en ts 
and nri scP II a neous o ther c ha rges . 

Total Deductions 

lnc r·ease in Fund Balances 

Total 

:-):)9.8:36 

19 . /7.) 

-12.0 70 

-22.7:39 

-11 .26:3 

• 
8 .:372 

• 
6 .1 97 

2 .2:39 

202.49 1 

10:3,785 

8:306.276 



lll e llh are a ~ource of me alli11g ful 
additi o ns to the Ins titutes e ndo\\ ­

nle nt a nd oth(' r fund s. Thi s form o f 

d (' ftc rre d g i ' i11g lws prO\ e d a ttrac­

ti \P to ma ll\ do11 o rs 1\ho \\i s h to 
~ upport tlw a<- ti' iti e~ of th e Ins ti ­

tut e a nd rece i\ e inc·on1 t> on tlw ir l!;ift 

duri 11g th e ir life time 1\hile obt a in­

ing a dwrit a bl <' inc ome I a~ d educ­

ti o n fo r tll tc ir g ift. Lpo11 termin a tion 

o f lw ne fi c ia n agr<'<' nl tcnls. tlw prin­

c ipa l i~ tra nsfe rrtcd to tlw e ndO\\­

men t o r othe r fund groups as d es ig­

na te d ll\ I lw d o nor. 

Th e ln~ titute'!-. li fe inc ome and 

a nnuit' a~ rt->e ll l(-' lll ~ ('Ort s is t of 

pool e d i11 co m e fund s. a nnuiti es, 
a nd t a~ abl <' an d nontaxa bl e uni­

t r u,.,ts. ln \es tnH'lll asse ts in c lud e 

cas h e qui ,·al e nh . <'qui ti es and fi xed 

in c o nw securiti es ( in c luding t a~ ­

e,empt muni c ipal bonds , 1\lw re 

a ppropri a te). rea l <'S late. a nd \ a r­

ious ro~a lt ~ int <' r<'s ls. The Ins titute 

fu ncti o ns a s tru s tee." ith tlw maj o r­

it ' of th e nwrk e ta blc> sec ur iti es 

managed b~ a maj o r ins titutional 

ill\ tc,., ln l('n l a ch i ~or ~ finn . The In s ti ­

tu te doc's not charge a tru s tee fee at 

p rese nt. A I Sepl <'ndw r :lO. 1987. t lw 

ma rket ' alue o f the I if<' i n<·ome a nd 
a nn u it \ fund s \\ as S:38. I million . 

Plan / 1·/uufs co n ,., is t o f fu nd s tha t 

lnl\ e be<' n rece i\ <'d fo r, or d es ig­

IHI I<'d b~ th e trus le<'s fo r. fa(' iliti tcs. 

Tlw g rou p is di , id e d into I\\O ca te ­

gcH· ies: une., tw nd e d pl a nt fund s a nd 

ill\ estn l(' nl in pl a nt. Unex pende d 

pl a nt funds a re avail a bl e fo r <'~ JH' ll­

ditu re fo r lan d , buildings . a nd 

equi pme nt. A s th <'se f und s are 

u,ed . t he\ a re tra n ,., fe rre d to fund s 

i ll\ e~ t ed i n pl a nt. Thi s tra n s fe r 

record s th e o ri gi na l <·os t of the ln s ti-

lut e's ph ysi c al fac ilities . 

The Notes to Financial Stalemenl.\ 

are an int egra l part of the finan c ia l 

s tal e lll (' llt :s a nd pnn·id e signific a nt 

i nfo n11al ion on H<" ('Olllll i n g poli c i es ~ 

ill\ eslm c> nts, fund s held in tru s t, 

retire me nt a nd d e fe rre d com pe nsa­

tion plans , pledges, a nd reven ue 

bonds . 

The Califomi a Ins titut e of Tec h­

nology n1aint a in s it s a(' ('Ount s in 

a ccorda nc(' "ith th e guide lines s ug­

geste d by the Ame ri ca n Ins titute of 

C ertified Publi c Accounta nt s a nd 

the ational Associ a t io n of College 

a nd U 11 i ve rs ity 13usi ness Officers . 

Dav id W. Morri s roe 

\ ' ice Prt>s id e 11t for Bus iness 

a nd Fina nce and Tre a s ure r 
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B A L A N C E S H E E T 
California Institute of Technology 

Exhib t 1 

See accompanying notes 
to financial statements 

Assets 

Cash 

Accounts rece iva ble : 

Un ited States governme nt (not e B) 

Othe r 

Student accou nt s a nd notes recei vable 

Investments (notes A, C and D) 

I nte rfund ad vances 

Pre pa id expe nses and other asse ts 

Campus proper ties (notes A and D): 

Equipme nt 

Buildings 

Land 

Liabilities and Fund Balances 

20 

Accounts paya ble and accrued expenses (note B) 

De fe rred s tude nt reven ue 

Funds he ld in c us tod y for o th e rs 

Annuiti es payab le (no te A) 

Revenue bonds payable (note I) 

Fund ba lances 

Fund balances (Exhibit 2): 

United Sta tes governme nt g ra nts refund ab le 

Ins titut e funds-

U nrestrieted 

Discretiona ry endowm ent : 

Unrestricted 

Restric te d 

Endowme nt princ ipa l 

Othe r restr ic ted funds 

Inves ted in plant 

Sl'plembu 30. 1986 

(in thousands ) 

1i>lal 

1l ll Funds 

S; . 1.066 

I 18. I· ~~ 

.5 . 108 

10 .051 

404.160 

:3.088 

1:31 . :3 I I 

1:32.295 

U.l58 

$8 18 .690 

8 132.111 

4.:399 

1. 611 

1. :364 

20.000 

6.58.479 

$8 18 .690 

$ 3.689 

.5.026 

.56.610 

:39.1 16 

2 1:3.04.5 

8 1.67.5 

259.:3 18 

$6.58.479 



Sl'fJiember .'W. 1987 

'!iJI!tl 

Ill !·i~~td., 

s 1.07 1 

I ·lB. I 68 

:L:31H 

9.960 

·1·18.919 

2. 777 

I 1(>.0:31 

166.119 

16 . :369 

S9,1:l.(UB 

s 1.5:3. 7.)9 

:3.992 

1.8 1 I 

1.2 12 

20,000 

762,26tl 

894:3.0:38 

s :3.99:3 

.),:386 

62.9.56 

4.5,:3:38 

242.41\8 

98,:3:39 

:3():3.801\ 

S/ 62.26 1 

Curren/ Loan 

Funds flwds 

s 2:36 s :ws 

148. 168 

2.981 

:3.541 6. 11 9 

2s.:n6 789 

2.925 

2.777 

$ 185.964 8 7 . .5 16 

8 150.78 1 

:3.992 

:31. 19 1 s 7,.5 16 

8 185.964 $ 7,.5 16 

s :3.99:3 

s 2.209 

28,982 :3,52:3 

s :31. 191 s 7 . .5 16 

Endotcmenl 

and Similar 

Funds 

8 HO 

:35 1. 25 1 

1.126 

$:3.52 .760 

8 207 

1.8 11 

:3.50 . 742 

$:3.52.760 

s 62.9.56 

4s.:n8 

242.448 

S:3SO. 742 
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Life Income 

and Annuity 

Funds 

$ 4.50 

:37 

:32 .246 

$ :32.7:3:3 

s 506 

1,212 

3 1,0 1.5 

$ 32,733 

s 3 1.01 5 

s 3 1.01 .5 

s 

Plan/ 

Funds 

:wo 

:39.29 ~ 

(1.:35 1) 

I 16.0:34 

166,419 

16.:369 

$:364.06.5 

s 2.26.5 

20.000 

:34 1,800 

$:364,06.5 

s :3,177 

:34.8 19 

:30:3,804 

s:341.8oo 



)t•ar l~'nt!et! 

S t•ptt•mber :m. 198n 

ST ATE ME T OF C H ANGES I N FUN D BALA NCES 

CalifiJmia Institute ofTechnolog_l 

Ex hibit 2 

See accompanying notes 
to financial statements 

Fund ba lances at beginning of ~ear ( ~:,hihit I) 

He1-e nues and o the r additions (notes A. E and II ): 

Stude nt tuit ion and fees 

Inves tment income 

1el gai n on d isposal of investmen t:-, 

Gift:-, and nongoveTnn1ent g rant:-o 

United States government grant:-. and <·on tracl:-,­

He imhur:;;ement of direct co,.,b 

Hecovery of indirect <·o,.,r,., and management a lloiHIIH'e 

A uJo.i I iary ente rpri ses re1 enue,., 

United Stales g01 ernmenl a<h an<·e,., 

Campus prope rt y acquisitions ($ 1 <1. :~ 1 :~ included 111 campu,., 

opera ting expenditu res a nd s:r~.62 1 inc luded in campu:-, 

prope rt y acqu is ition s . payme nts on int Prfund advances and 

renewa ls) 

Other 

Tota l re1enues and other addition s 

Expenditures a nd other deduction,.,: 

Ca mpus operating expendi ture,., (E,hihit :\) 

Ca mpus property acquisi tion,., . IHI)menl:-, on interfund adnmce,., 

and renewals 

H<' lireme nl and disposal of campu,., properties 

Interest on ad vances for p lant purpo,.,es 

I nleresl on revenue bonds payable 

Payment to li fe be neficia ri es 

Other 

Tota l e' pemlitures and o th er deduction,., 

Transfers among funds: 

Gift:-. a ll oca ted 

Oi ,.,e re tionary endowment transfer,., to current funds 

Allocations for plant purpo,_,e,., 

Te rmina ted trust and annuil) agreemenb 

Other 

Total trans fe rs among funds 

Increase fo r I he year 

Fund balances at end of year (Exh ibit I) 

22 

lin thou.wntf.,J 

7i,tal 

111 l·lllld.\ 

S.) II JlY7 

II . . )/(> 

:21.987 

:l6. II:) 

8 1.9:20 

17.817 

:n.:l8<> 

6.:\1:2 

:2 17 

:l0.89:1 

I .8.')0 

281. 76(> 

(I I 1..')06) 

( 19.:\9:1) 

(:27:1) 

(.)I(>) 

(8 18) 

(:2.0.').)) 

(:39:1) 

(167.981) 

116. 78:2 

:36.)8. 179 



Year t:nded 

September .':fO, 1987 

Enduu'llleiLI Life In come 

Total Current Funds Loan and Similar and Annuity Plant 

All Funds L'nrestricted Re.~tricted Funds Funds Funds Funds 

$658,479 s 1 . .'379 $27,426 $6.979 $.'308. 77 1 S25.276 $288.648 

18,.'30 1 18 . .'301 

28,.'3 14 9,.'3:3.'3 14, 176 169 1.902 2. 7:34 

.'3 1,746 .'30,382 1 . .'364 

79.410 8 .1 88 20.26.'3 15 8. 702 4 .964 :n.278 

5:3,8 17 .53,800 17 

.'37 ,.5.'3.'3 .'37,.5.'3.'3 

7. 178 7.178 

.'374 374 

47,9:34 47.9.'34 

I ,669 S7 1 412 11:3 21:3 .'360 

.'306,276 81. I 04 88.65 1 67 1 .'39.084 8 .443 88, .'323 

(1.58, 182) (7 1.S9S) (86.587) 

(36,43.'3) (36.43.'3) 

(3,179) (.'3.4 79) 

(508) (508) 

( 1.6.50) (1.6.50) 

( 1.902) (I. 902) 

(:33 7) ( IS9) ( 178) 

(202.49 1) (7 1,.59.5) (86 . .587) (1.59) (2 .080) (42.070) 

( 1.329) (9 1.'3) 2,242 

1.2.58 ( 1.2.58) 

(6.94 1) 27 I S 6 .899 

624 (624) 

( 1.667) .'378 2S 1,264 

(8.679) (S08) 2S 2,887 (624) 6.899 

10.'3, 785 8.'30 1. 5.56 S.'37 4 1,97 1 5.7:39 5:3, I S2 

S/62,264 s 2.209 $28.982 S7.S 16 $350.742 S31.0 15 $34 1.800 
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STA TEME NT OF OPERATING EXPENI)IT U RE S 

California Ins titute <if'Technolog_\-

E x hibit 3 

See accompanying notes 
to fina nc ial statetnents 

(in thousands) 

Educat iona l a nd ge ne ral: 

lns trudion . inc-luding departmenta l research 

Organize d research 

Sc hola rs hips and fellowshi ps 

Ins titutiona l a nd s tuden t s upport 

Pla nt operation . maintenance a nd ut iliti es 

Tot a l e duca tiona l a nd general 

Aux iliarv e nte rprises 

·n,t a l campus ex pe nditures 

Dir<:>c t costs of' s ponsor<:>d r<:>st>a rch at J <:> t Propulsion 

Laborator y ( full y r<:>i mburs<:>d lw th <:> U nit <:>d 

S tates governme nt ) 

24 

lear t:nded September .'30. 

1986 1987 

s ·- 46.4.')8 ~ ~9 . 1/S 

.'):3 . 120 .')9.8:36 

8.118 8 .:3/2 

20.0:3 1 22.1:39 

10.988 I 1.26:3 

1:38. /IS 1.'5 I . 98.5 

.'l. / :31 6 . 191 

:314 L .';06 S l .'l8. 182 

$8:32 . .'; II S880. 199 



NOTES T O F I NANC I A L STATEMEN T S 

September .W. 1987 

NOTE A - Sumnuu y of S ignificant Accounting Polic ies 

Basis '!/ accounting and report ing 
The fina rw ia l s ta te me n h of th e l n~ titu t e. a not -for-profit 
educati o na l orp;a ni zation. hm <' bt'en p repa red in accord a nt' <' 
\\ ith the princ ip les of ae<-rua l bas is fun d accountin p; fo r 
co llep;es a nd uni\ e rs iti es. unde r these prine ipl es. Jn, t il u l(' 
resources a re aeeou nted fo r by tlw use of sepa rate fund s so 
th a t ' isi bilit y a nd eo n lro l are maint a ined for the be ne fit oft lw 
Ins tit ute a nd its "ponsors . ~'tr nd, that hm e s imila r objec ti ves 
and eha racte ri s ti es hm e been combine d into fund p; roups. 
\\ ithin eac h fund group. fund bal a nces restri e te d bv o ut s id e 
s ponsors for s pec ific purposes a re so ind icate d a nd a re d is tin ­
guishe d fro m u nrestricte d fund s tha t a re ava il a bl e fo r use in 
achie\ ing a n ) Ins t itu te objective. 

T he fi na ne ia l s ta te me nts of the Ins t itut e re fl ect the ' o lunre 
of<w li \ it y a t the J e t Propul s io n Laborato ry. \\hi c h is ma nap;Pd 

In the lnst itutf'. hut o" ned a nd s upport e d by the uni te d St a tes 
gmernm e nt through the J\a tiona l At• ro na ut ics a nd Spact' 
Adm ini s tra t ion. 

/ n,.estments 

Ins titute ill\ estme nts a re s la ted a t the ir a pprox ima te ma rk e t 
\a lue a t da te of g ift. o r a t cos t if purchased b) the Institut e . 
less appl iea bl e a mo r ti zatio n a nd d Pprt•e ia tio n of rea l esta te . 
u nlc•ss the re has bee n a n impa irme nt of ,·a lue not cons idered 
IPmpo ra ry. 

A II in ' est nw nts of e ndowme nt and s imilar fund s a re earried 
in a n ill\ estnwnl poo lun lPss s peeia l eons ide ra ti o ns o r donor 
s tipu latio ns require that they Ire he ld sepa ra te lv. Pool s hare 
Ya luf's a re compu te d periodica lly based upo n tlw tot a l ma rke t 
,·alue of the in ves tme nt poo l a nd the tota l numbe r of pool 
s ha res in ves ted . 

In come on im eslme nt s of e ndo wme nt and s im i la r fund s is 
record ed as c urre nt fun d re ve nues for the purposes s pe cifie d 
by the dono r. S uc h income is s u pple me n ted. wh e re necessary. 
by tra nsfe rs of ad di t io na l a mount s so as to resu lt in a tota l 
re tu rn fro m the in ves tm Pnt pool e qui va len t to .')'fr of the 
ave rag<' marke t va lu e o f the pool over a th ree-yea r pe riod . Thi s 
tota l re turn conee pl is a ut hori zed by th (" Ca lifo rni a Unifo rm 
Ma nageme nt of Institutiona l Fund s Act. wh ie h a llows th (" 
pruden t u~(" o f r("a lized a ppr("ci a tio n on in v("s lm("n ls . thus 
pe rmittin g g reat("r fl ex ib ilit y in in v("s tm (" nl s lra t("gy. 

Ca mpus propert ies and p la nt.fimds 
Ca mpus p rope r t ies a r(" rf'co rd ed a t cost of const ruct io n or 
acqui s ition. o r a t a ppraisa l ,alue a t d ate of gi ft. a nd no 
de pr("e ia tion o r a morti za t ion is reeorded . T lw lnst itu l(" p ro­
v id es for the re newa l a nd r(" pl ae("nr (" n l of its campus p roper­
ti es from fund s designa tf' d for thi s p u rpose. l·:x pend it ur("s fo r 
ma in te na rwe and r(" pa irs ar(" ge ne ral ly eharged to e urrenl 
funds as p la nt opt> ra tion a nd nra int(" rra nee expPnd itures. 

Annuit ies 
Ann ui ti ("s pa ya b l(" to et> r lai n d o no rs of the Ins tit u te a re 
reeorded a t the p res("nl value of th e li a b ility ealnrlat("d u nd (" r 
a n <wlua ri a l me thod wh ich tak("s into accou nt th (" lif(" ex pec­
tanc i("s o f tlw r("ci pi (" nts . 

Tax-exem pt sta tus 
The Ins tit ute is a la:\-eX(" nrp l educat ion al organ izati o n under 
fed e ra l a nd s ta t(" income . g ift . !'sta le . and in her itanc(" tax laws. 

N 0 T E B- Unile fl S ta tes Gove •·nme nl Contracts 

The lns tit u t(" has many co ntracts wit h th t> Un ite d Sta tes 

gove rnme nt that p rovi de fo r reimbu rsement of eosls in<·ur-r("d 
fo r s po nsored res("arc h a t tlw j (" t Pro p u ls ion Laboratory a nd at 
the c am p us . T hese cont ra et s gave r ise to a s u bstan tia l port io n 
o f the a ccou nts paya ble a nd a cc rut>d ("X j)(" nses in the c ur-r("nt 
fund s a t S(" pl("mbe r :30. 1987 a nd 1986. a nd in turn to account s 
rece iva ble from th (" Un ite d S ta tes gover nnwnt. 
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NOT E C-lnvcstme nts 

l n~lilult' in\t>~lnwnls. al earning ,alut>~ (~ee \ole •\ ). 
<·ompri~e I he fo l io" i ng: 

Markt>tal>lt> seeurilit>s-
Dehl st'curities 

(approx imate 
markt'l va lue of 
$ 150.9:30.000 Ill 
1986 and 
$1 <16.6:30.000 Ill 
1987) 

~:qui t ~ ~eeurilit>s 

(appro,imalt' 
market \alut> of 
S 180.780.000 Ill 
1986 and 
· '260 . ~20 . 000 Ill 
1987) 

Shorl-lt' l"lll <·om nlf' ITia l 
obl i~atio ns 

St>tllenwnls in pro<·f'ss­
H.t>eei,ahlt's fo r seeuri­

ties ~o l d 

Payable,., for ;,e<·urities 
pur-chased 

Rt'a l eslalt'. less 
amort izal ion and accu­
mu lated deprPc ial ion of 
S2 .:320.000 in 1986 and 
S2.:32:LOOO in 1987 

Mortgages . noles and 
o ther ;,eeu r it ies 

September ."·W. 
19Hn 1987 

S I 11'1.620.000 S 1."> 1 .. ):37 .000 

I H.821.000 182.60:1.000 

289.'14 1. 000 

64 .. )0 I . 0 00 60.204.000 

29 1 .000 2. 1:32.000 

( 1.072.000) (2 .. )16.000) 

2:3 .96 ~ . 000 2~.:356.000 

27.();35.000 29.60:3 . 000 

$404. 160.000 S448. 9 19.000 

As of 0t><·f'nlhel<3 1. 1987. totalmarkt'l va lue of the Insti tutes 
mark<'lahle ~eeurilit's. as shown ahme. appro,imalt'd t lwir 
aggregate c-arrying ,·alues. 
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l ll\t'slnwnh ,.,ho\\n al>o\t' ineludt' the ill\e~lnwnt pool a~ 
fo lio"~= 

In\ e~t 111ent pool a:-.:-.t-'1:-. at 

year end-
At earryi ng ndue 

At approxima te 
market 'alut' 

Pool sharP' a luc 
al markt>l 

Annualizt>d ineonw 
t'a rn t>d pt>r pool ~hart' 

Septemlwr :w. 
19Hn I<JHI 

S276. 754.ooo s:3t ~.~(> t .ooo 

s:31 o.:3oo.ooo s:376.2 to.ooo 

16. ~I S 

.82 s .9."> 

NOTE D-Campus Pt·ope t·ties 

In .January 1985. the \\. M. Keek Foundation a"u rded tlw 
lns lil ult' $70 mi ll ion to eons truel a 10-mt'lcr t e l e~<·opt' in 
ff awaii. As ofSe pl t>mher:30. 1987. approxima te ! ~ S60 million 
had het>n reet'i,t'd : $:35 mi llion had ht><'n t''perHI<'d and i~ 

ine lud<·d in Bui ldings and $25 million \\U~ une,pended and is 
included in ill\eslmenls of the Plant Fund;,. Cifh to Plant 
Funds for tht> year t>nded September :30. 1987 irwlude S:31 
mi ll ion of this a\\ard and Pledges (:\ole II ) inelude appro'­
imately SIO million. 

NOTE E-Funds Held in Trust 

The lnsli lulc is the in<'ome benefieiarv of <'erlain fund,.,. 
rec-orded a l a nominal \alue. "h ieh are he ld inlru,.,l l>1 ot hers 
and whic h had <'U rrenl market values. estimated . hv tlw 
lns lil ule, of approximalt>ly $ 15.600.000 and $ 11 .500.000 al 
Se ple ndwr :30. 1987 and 1986. respe<·li,c l ~. T lw ineome 
derived fromthe;,f' funds amounted lo S/4 J .• OOO and 8679.000 
fo r the years t'ndt>d September :30. 1987 and 1986. rt'~pe<· ­

t ively. Th is income has heen included as i1ne~lnwn1 ineonw 
in tht' Statemen t of Changes in Fund Balan<·e~. 

In add i I ion. I he I nsl itule is the I ru,.,tet' for"~'' era I l't'\ oeahle 
trust;, in "hieh it ha;, a remainder inlt'rt'sl and for "hi<'h it 
makes income payments for life lo the grantor~ of the lru,.,ls. 
These trusts totaling. S.7 W.OOO and S:LS20.000 at Septt>m­
ber:30. 1987 and 1986. re~pe<"li\e l y. have been ev·luded from 
the fi nancial s lalemenls dut' lo their revo!'able nature. 



NOTE F-Re ti•·e m e nl Pl a n s 

The Institu te has thret• retirerne n t p lans t·tnering sul>sta n ­

tiall) a l l its enrp lovees t hai are fu nded hy period iC' transfers to 

tlw rPsiH' ('t iH• insuntn('e ('Onrpa n ies. The pro\ is ions for these 
pension ('Osts fo r lh P yPars Pnd ed SPptPnri>Pr :30. 1987 <J nd 

1986. totaled $4.960.000 <Jnd $4.2/:'l.OOO. respe('ti,ely fo r 

the Canrpus: S 19.0 1.9.000 a nd $ 16.7:3H.OOO. rt>spe<· t i' e ly fo r 

the .l ei Propu ls ion L<Ji>o ralory ( ir H'Iudt>d in dirt>!'t ('Os ls of 
spom.o rt>d respar('h). Tlw lnstitutP's poli('y is to fund pension 

C'Osls at·<·nred. A t tlw most rt>C't>nt annua l valu<Jtion t lw p la n 
<Jsst>ts for rt'l irenrent p lans Wt>rP suf'fi('ipnt to cover the <J<· t u­

ariall) t·onrputt>d va lue of ves ted herw fit s. A ('onrparison of 

a<·<·unrui<Jted p l<Jn benefits a nd pl<Jn <Jssels for the defi ned 

ht>nt>fit p la ns a t t he most rt><·<>n t annual va luation date (Sep­

tember :30. 1986) is prt>sen lt>d IH' Irm: 

AC'tu<Jrial prPsPnt va luf' 

of a<·<·lrrnui<J ted p lan 

bPnPfits: 

\esiPd 
'I on- \pstf'd 

Plan <Jssets 

September .'W. 1986 
Ca111pus j PI~ 

~ii:l0.280.000 

1.470.000 

~n 1. 7so.ooo 

s:~2.21 o.ooo 

S I 1:3. 180.000 

6. 790.000 

Si ll·9.970.000 

S I 52.060.000 

In df'lernrining thP a('tua r ial prPsPnt va luE' of a<·<·unru latPd 

p la n lwrwfits as of Seple nr her :30. 1986. the rates of return 
used were 7.25'1<- fo r fixed dollar annui liPs and 4.00'1<- for 

v<Jri<Jh le <Jnnuilies. This rPpresents a \\eighlt>d ratP of S.2Sc/c. 

N OT E G - D c fe JTe d Compe nsatio n Pla n 

Tlw InstitutE' ha s pst<J b lishPd a deferrt>d ('Oillpensat ion pl an 

\\ hert>undf'r t> l igiblt> t>nrp loypps nwy e le('t to dt>fer a po r tion of 

their norma l s<J l <~ry. gerwra ll y u nt i l reti rPmPnl. Tlw l ns t ilu tPs 

liabi lity for futurP ht>nefit s p<~yah l t> to a('t iv<' enrployPPS und t> r 

this p lan. whi('h approxima lt>d $ 19.260.000 and Si iS.OOO.OOO 

at St>ptemlwr :30. 1987 <Jnd 1986. rPSjlf'('tivt>ly. is ma lclwd by 

l nstilu tf' in\Pslnrents in a n <Jnnui ty <·ont rad wit h a major 

insur<~n<·e !'ompan y. It is Pxpet'lf'd t hat any paynwn ts hy tlw 

l nstilu tP to PmployPes wou ld lw nwlclwd by paymPnts from 

the insuran <·<> !'onrpan y to tlw l ns t i tu tf'. Tht> amou nts repre­

spnting futurt> bt>nt>fits pay<Jblt- and t he ma l('hing invt>slmen ts 

arP nol rf' fl f'(' tf'd in thE' fina ncial statenw n ts. 

N OTE H-Pletlge~ 

The Institute does not rt'('ord p ledges in its fi nan('ial s tatP­

me n ts. At SeptPnrlwr :30. 1987. the l nst i tutP had plf'dgt>s on 

ha nd (p r irH'ipa llv fo r restri('tf'd purposes) tota l ing approx­

irnately $90.000.000. of which $6 1.000.000 is expC'etPd to he 

('o ll e('tC'd in 1988. II is not pra<'li<·<JhiP to Pst inrate tlw nPt 

realizable \a lue of su('h p ledges. 

NOT E !-Revenue Bonds 

On Dt><' Pillht>r 26. 1985. thP Ins t itute hornmC'd $20.000.000 

th rough tlw Ca l ifornia l~du('aliona ll·lr('i litiPs Aut h o r ity for tht­

purpose of t·onsl ru('ting. aequ iring and rPfina n('ing th r> ('OSt of 

<·r> r i<J in eduC'<Jtional fac il iliPs. Fu n ds were oblainr>d throug h 

the sale of n•,enuP bonds. repayable together with in terest 

front the genera l revenues of thr> Institute ovr>r a :30-year 

pt>riod. lniPrPst rat P \'a r if's fro m 6.4Ck to 8.625c/c. H.equirt>d 

prin<'ipal and interest pay ments on the bonds for thr> fiscal 

yr>ars 1988 through 1992 arr> approximatr>l y: 

1988 S I .6-'lO.OOO 
1989 2.040.000 

1990 2.040.000 

1991 2.040.000 

1992 2.040.000 

l ll\Pst ntents of t he Pla nt Fu nds includr> $ 1,500,000 lwld b y a 

t rustee <JS a Bond Respn·p Fun d . 

Price Jtaterlzouse 

To thP Board of Trusteps of 

Ca l ifornia l nslilute ofT(•d111ology 

• 
Los Angr>lr>s. Ca l ifornia 

J anua ry IS. 1988 

In our opinion. lhf' a<'!'ompanyi ng ba latH' f' slwet and thf' 
re lated statenwnts of <'h<~nges in fund ba lan('es and of upr>rat­

ing Pxpr>nd iturPs (Exhibits I t h rough :~) prespnt fairly thr> 

finan!' ial pos ition of Cali fo rni <J Institute of Technology at 

St>plt>n rlwr<30. 1987. and tlw cha ngE's in fu nd balances and the 

o1wra l ing f'XIlf' nditu rt-s fo r tlw yea r the n t>nded. in !'onfornrity 
witlr ge ne ra lly <J<'Ct'pted a('cou nti ng principles appli r>d o n a 

basis <·ons istr>nl with I h at of thr> prr>cr>ding year. Our Pxami na­

l ion of thPsP s ta iPmPnts was made in ac('ordan('P with gt-rlt'r­

<J II y a<'!'epted m rdi ting standards and <~c <·o rd i ngl y included 

such lr>sts of t h r> accounting rr>cords and such ot hn auditing 

pro('edurt-s as we <·onsidt-rt-d ne<·t-ssary in t he ('ir!'umsta n!'es. 
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BOARI> OF TRUSTEES 

OJ]ir<•rs of tlw lJuord 

Hulu·n E \kttler. Chairman 
Tl utmu.., E. E\t•rhart. 1-'n•,idenl 
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HtH-krt ell lnu·mational Corpora/ion 

Hohert 0. \ IHier--on 
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Chairman. Bechtel Croup. Inc. 
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Duua ld 1 .. Brt-'11 
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Chairman. f(Jrc•ign Polin lnstilliU' 

Tlw }ohm llofJ~·in.' l nil a.~ill ScluxJI c!f 1dt wwnl 

lwematumal Studit•.\ 

\\alter Burke 

Prt•.r,idntt. Slwrmwt Fi1irdtild fOundation. Inc. 

llarr) \I. Con~.-r 
Cltwrnum ami Chief £\rc·utir e Oj]in•r 
1/ume.\lllke \limn!! Comparn 

Hidwrd I~ Cuolt') 
Chairman of the /J()(trtl 
Seault•· f'int \otionai /Jank 

Thoma ... E. E\t·rlwrt* 
Pn•\ith•ttl. Califomia Institute if'/i.•duwlog\ 

Camilla C. F ro ... t 
Chairman (if tlu• f.~\l'Cll lil 't' Cummillt•e 

l .1.J,, tnw•h•,, Cmmtl 1/~t.~eum uf Art 

Clwrle:-. C. Galt•:-. 
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'17w Calf•., CoqHJmtion 

Ja•m·:-. \\. Glum illt' 

Ct•twml Parlttl'f. La~ard f~rere.'i & Co. 

\rill iam H. Could 

Cluurman rif tlw /Jtxtrd. EmeritlL'i 
Soutltt•nt Califomia f..'rhwm Cumponl 

Donald E. Guinn 

Chairman and Chief E.H•cutil r Oj]icrr 

lttci}ic 1e1e1i.> Group 

f'n·d L. ll artlt') 
Clwirman and Chief Executite Officer 
l 11ocal Corporation 

Ph ilip \I. Ita" It') 
Chairmmt ami Chi if 1:.'.\enllil e Officer 
Cartf•r 1/mde\ 1/ah• Stores. Inc. 

Shirlt·) \1. ll uf, tt·dler 
l.,orttwr. ll~tj.~tt•tlla. \lilh•r. Carlson &· /JearfL,h•) 

Eli S. Ju('oh.., 
Sl•nior Htrt1wr. f.'. S. Jacobs & Co .. L.l! 

* \I embers uf the /Joord of Trustees ·l udit 
Cummillel,. Clwunt'e_y). \ledberr_v Ill i.~ 

clwirnwn. a nd Hordoy 1\amb ami Dtu·id lL 
\lorri.~r()(, ore odl'i.sory members. 

IItman! B. t\.t'<"k. Jr.* 
Nt•al f.\taU• /Jrt t4upment 

\\ ill wna E t\. it' ... dllliek 

l)rt•,ult•nt. lntl'f[!ruup 

l<alph Landau 

ConMtlttn~-t Prt{t>.'l..\Ur of f..'eul/onuo 

Stm~fimll nila.,itl 

Hol lt'rl S. \l (·i\amara 

f<l'f trecl ltr ... idenl. lforld /Jan~· 

Chatlm't') J. \1t'dherr) Ill * 

Chwrmctll l!f'!lw 1-Jonrd (Retirl'll) 

l-la11h t!/' \nwri('(t \ T&·S \ arul 

/Jank lnu·rica Curporatiun 

Hul wn 1·: l\.'h·lllt'r* 

Chairm rm arul Chilf Executite Ojfwa. THU I nc. 

Gonion 1·:. \loore 

Chairman. lnu•l Coq:xJration 

Jamt•:-. E. 01-.on 
Chmrmau ami Chief A'.H•ctttit r• (~f]lcu 
\nwrinm 7i.4t•phoue & 1Pit•f!raph Compan\ 

:-,leplu-·n H. Onderdonk* 

Prt•-'tdt•nt om/ Chief f..-:H'ctttite Officer 

f.'l·tmolile Control PnKiuch. Inc. 
P~unt·la B. Pe:-.t· nli 

Tfu.\ll'P. IAlf!Will Ulwwa School 

:-,idnt·' H. Pe h·l-:-.t·n* 

Nettrnl Chairman all(/ ChitfE.H•r·uthl· lljjin•r 

(ri!lt\ Oil Comwun 
:-,lanlt·) H. Hm, n . J r. 

Chairman ami Chief E.\ ecutirP (~f]it'l'r 

\dulw NcMmrcP.~ Corporation 

lknjami n \1. Ho:-.f'll 

Chairman. Set·in Nusen lfanagenwnt Cmn1Hlfl\ 

\l a r~ 1 .. S('ranton 

\ on1m!fit Con.,ultanl 

Hogt•r B. Smith 

Chairman ami Chief f_.'xi•culiH• 0./Jil·t•r 

l:t•neral lloton Corporation 

Dt•nn•.., S1a nfi ll* 

Jln•,u!t'ltt. Slmifi/1. ButH:'tt & Co .. Inc 

Hidwnl H. \ on lla~en* 

l~rt•.,itlt•fll. /Jmd llanagement Corporation 

l l arr~ \\ t'l.lt·l 

l!t•mbtor of the Board (if /Jirl'Cior.'l 

17u• Carrrtt Corporation 

I !bert D. II l~< · .. lon 
Clwim1011 ami Chief t.'.H't'lllil'l' l~ffwt>r 

lluKiw,, \ircraji ComfHIII\ 

\\-il lia 111 E. ZiH·h* 
l i('t' Chairman of the Board 
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fimnder Chairman 
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