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Astrophysicist Fritz Zwicky, 
74, dies of heart attack 

Fritz Zwicky, 74, professor of astro
physics, emeritus, and a member of the 
Clltech faculty for 50 years, died Feb
ruary 8 of ~ heart attack. He had just 
finished translating hi s latest book, 
Every Mall a Genius, into English; it 
origin'llly had been published in German. 

Active in research on supernovae, he 
had organized a worldwide search for 
these exploding stars and had di scovered 
100 of the 378 that had been detected 
by mid-1973. He was writing a book on 
the subject at the time of his death . 

Zwicky was the co-author of a series 
of several volumes on clusters of ga laxies. 
He discovered compact galaxics, and 
many years ago he predicted the exis
tence of neutron stars . 

Colorful and outspoken, he developed 
25 patents and wrote at least eight books 
and 400 scientific papers. He was an au
thority on a wide r,mge of subjects in 
cluding jet propulsion, astronomy, space, 
morphological methods of thinking, 
artificial meteors, and civilian and mili
tary defense. He was the inventor of 
severa l exotic propulsion systems. 

From 1943 to 1945 he was research 
director for Aerojet Corporation, the 
forerunner of the Aerojet General Cor
poration. Among the many honors he 
received during his career was the Medal 
of Freedom for services to th e U.S. 
Government, awarded in 1949. 

Zwicky was vice president of the inter
national Academy of Astronautics, and 
a member of physica l and astronomical 
societies in the United States and Switzer
land. He received his PhD in 1922 at the 
Federal Institute of Technology in 
Zurich. 

Born in Varna, Bulgaria, in 1899, he 
was a citizen of Switzerland where he 
maintained a home in addition to one in 
Pasadena. Surviving ,ICe his wife, Anna 
Margaritha of Pasadena and Gumligen, 
Switzerland ; and tbree daughters, Mar
grit and Barbam lof Berne and Pasadena) , 
and Mrs. Hans Pfenninger of Zurich. 

A Fritz Zwicky Memorial Fund bas 
been estab lisbed ; individuals wishing to 
contribute should send their gifts to tbe 
fund at Caltecb. 

Details 
offered 

of 15,340 tremors 
earthquake book • In 

Until recently, seismologists studying 
southern California eartbquakes have 
been threatened by an avalancbe of gi
gantic proportions. 

The a va lancbe bas not been one of 
rocks or mud. Ratber, it bas been one of 
numbers produced by data recorded for 
the more than 15,340 eartbquakes that 
occurred in the soutb land between 1932 
and 1972. 

For yeMs, a listing of soutbern Califor
nia quakes was publisbed on an annual 
basis. But as tbe years proceeded and tbe 
number of detected ea rtbquakes in
creased, tbe publisbed listings fell farther 
and fartber behind. 

N ow, witb tbe aid of th e computer, 
tbe numeric,tl avalanche has been 
brougbt under control. Tbe result is a 
494-page book co-authored by Clarence 
Allen, professor of geology and geophysics; 
James Hileman, graduate student in geo
physics; and John M. Nordquist, senior 
research engineer. 

Characterized by Allen as "tbe most 
complete record available on soutbern 
California earthquake data," the book 
lists all earthquakes of magnitude 2 or 
higher on the Richter scale over a 40-
year period. it gives their latitude and 
longitude, their location by quadrangle 
name, their time, magnitude, deptb, and 
accuracy of location. 

A special computer program developed 
by Hileman provided detailed epicenter 
maps of most of tbe earthquakes listed 
for the book. 

According to Allen, "The book is 
aimed toward geologists interested in the 
area's seismicity, and engineers who 
need information about seismic patterns 
in order to select suitable sites for nuclear 
power plan ts or make other decisions. 
Essentially, it is a compilation of basic 
data and not an interpretation ." 

Among otber tbings, tbe book sbows 
that tbe Imperial and Coacbella Valleys 
are the most se ismically active parts of 
southern Californi a. T hrougb each of 
these two valleys run major branches of 
the San Andreas fault system. The 
branches join at Cajon Pass, near San 
Bernardino. 

oddly enougb , no significant activity 
since 1857. 

Tbe maps sbow tbat altbougb e'lrth 
quakes occur over wide sections of 
soutbern California and Baja California, 
their frequ ency diminisbes east toward the 
Colorado River. 

"Hopefull y," said Hileman, "tbe book 
will serve as the basic source book on 
southern California seismicity and will 
help scientists determine what earth
quakes aClually arc trying to tell us." 

APS picks Fow ler as 
vice president -elect 

William A. Fowler, Institute Professor 
of Pbysics, has been voted vice preSident
elect of the American Pbysical Society; 
he will automatically become vice presi
dent next year and president in 1976. 

The president of tbe society tbis year 
is W. K. H. Panofsky, PbD '42, director 
of Stanford University's Linear Accelera
tor Center. 
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Th e only answer to ou r immediate energy needs is an increased supply of petroleum, and the 
U.S. should give lOp priority lO seeking its own undiscovered oil-producing resources. This is 
th e cone/usion 01 lOp geologists under th e leaderShip 01 Harrison H. Schmitt, 8S '57, above. 

u.s. should launch massIve 
oil search! geologists urge 

Soon after coming to Caltech as a 
Sherman Faircbi ld Distinguisbed Scholar, 
Harrison H. Scbmitt, BS '57, geologist
astronaut of the Apollo 17 mission, began 
bringing visitors from many fields to tbe 
campus for informal conferences with 
Caltech people. One of these conferences 
- composed of top geologists-led to a 
series of meetings on tbe capacity of tbe 
U.S. to become self-sufficient in energy 
production. 

As an outgrowth of tbese mee tings, 
the geologists made a recommendation 
to government leaders. As m,my as 300 
billion barrels of oil-and equally large 
amounts of natural gas- probably lie in 
unexplored regions accessible to U .S. 
domestic production, they saiel, and tbe 
U.S. sbould give top priority to seeking 
tbem. This recommcndation was out
lined in letters to President Nixon and 
several senators ,md represent,ltives . 

"Witbout tbe development of this po
tential, tbe present crisis of supply can 
he expected to continue into the 1980's" 
tbe geo logists asserted. 

Besides Schmitt, otber members of tbe 
Cal tech faculty on tbe committee are 
Barclay Kamb, chairman of the Division 
of Geological and Planetary Sciences and 

professor of geology and geopbysics; and 
Leon T. Silver, professor of geology. 

The committee recommended th~t a 
Petroleum Resource Assessment Com
mission be formed and that the govern
ment spend $2 billion to fund the search. 
As the assessmcnt progressed, they then 
proposed that private industry conduct 
the exploration and development of new 
areas favorable to petroleum production. 

The geologists believe that no more 
than h 'llf of the nation'S petroleum
producing potential has been explored 
,md developed . They pointed out that un
explored areas of 1.3 million square miles 
may be ricb in oil and gas-a large por
tion of these lying offshore under as 
mucb as 8,000 feet of water. 

It is within these offshore areas that 
they believe tbe richest finds will be 
made. 

To expedite tbe search, tbe committee 
recommended tbat the Petroleum Re
source Assessment Commission be char
tered for five years, and that it contain 
geologists, geophysicists, and other tech
nical advisers from industry, universiti es, 
and tbe government. It was urged tbat 
tbe assessment program be managed by 
tbe United States Geological Survey. 

Tbe Schmitt Committee pointed out 
that before the energy crisis, tbe United 
States was using about 17.1 million bar
rels of oil a day while producing about 
9.5 million barrels a day- with a deficit 
in terms of internal production of about 
7.6 barrels. 

"Even if the consumption level drops 
by about 4.7 mi ll ion barrels a day as the 
result of conservation, we still are faced 
witb a daily deficit of about 2.9 million 
- a deficit that the committee believes 
will grow to about 7.5 mi ll ion harrels by 
1980, even by conservative estimates," 
Schmitt said. 

But for 200 miles beyond tbis point 
on the San Andreas fault, there has been, 

Karl Rudnick, graduate student in mathematics, has found his own solution to the energy crisis. 
He ride.1 a unicycle to the campus lrom his home in South Pa sadena- traveling mostly uphill. 

Otber committee members are: Tames 
Boyd, BS '27, executive director of tbe 
Nationa l Commission on Mate ri ,tls Poli 
cy, Washington, D.C.; Robert R. Berg, 
professor, Texas A &. M University; Dan
iel A. Busch, president of the American 
Association of Petroleum Geologists, 
Tulsa; Mason L. Hill, past president of 

. the American Association of Petroleum 
Geologists; Micbel T. Halbouty, petro
leum engineer and past president of the 
American Association of Petroleum Geol
ogists; Grover E. Murray, prcsidcnt, 
Texas Teeb University; and Caswell 
Silver, president, Sundance Oil Company. 
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The search for a Caltech freshman: 

Finding the bright and the • curious 

Qualifica tions 01 app licants lor admission are d iscussed at a meeting 01 the Freshman Admis
sions Commillee . Above : St irling L. Hun tley and sophomore jonathan Teich. 

by Winifred Veranda 

"I kn ew m y son was destined for Ca l
tech ," the alumnu s parent of an enter ing 
freshman said recentl y. " When he was in 
the sixth gn1de hi s science class studied 
ea rthquakes, and th e nex t week he was 
building his own seismometer." 

The ranks of incoming Cal tech fresh
men arc fill ed with students who c)(
hibited that kind of behavior at an ea rl y 
age. In fact, a scientifi c curiosity that 
overflows the classroom 'lnd fill s ga rages, 
basements, and rooms with its progeny is 
an earmark of th ose who are admitted . 

This is so true that Stirling L. Huntley, 
directOr of admissions and financial aid , 
remarked recently, "Over the years we've 
attempted more and m ore to evaluate stu 
dents for their ability to succeed at Cal
tech- not merely on their academic 
achievement, but on thcir ex tmcurri eul", 
scientifi c interests as w ell. 

" These interests reveal a deep love of 
science- and a dri ve to express that lovc 
- that goes beyond mere desire to learn 
th e course work. The presence of this 
drive suggests students who will sti ck 
with thc class material when it seems 
tedious and unrewarding- and there will 
be such times." 

Supporting thi s devotion to scienti fi c 
and enginee ring m aterial are agile, bril 
liant minds. For the Caltech freshmen 
h'lVe sco red nati onall y in the upper twO 
or three percent on the college entrance 
board tes ts for the past 20 years. This year 
was no exception. 

They scored particularl y well in sc i
ence and mathematics, generally nOt 
just because they we re bright but because 
they loved th ose subj ects 'lnd snaked in 
the material likc a sun-parched sponge. 

Th e typical freshman makes his (o r 
her) contact with Cal tech early in the 
seni or year. If he ranked high on the pre
liminary scholastic aptitude test then 
Caltech may have sent him a copy of 
Fac ts and expressed an interest in con
sidering him as a future student. But 
probabl y he initiated contact himself by 
reques ting information before he sub
mitted an application to enroll. 

After the February I deadline for 
applying, hi s request- and the 900 or so 
others that are submitted- fall under 
the scrutiny of the Admissions Commit
tee. Thi s important group is composed 
of 15 fa culty members representing all 
divi sions, and 6 students elected by the 
Inter-H ouse Committee. 

Looking beyond hi s college board sco res, 
they study h is grades- for they recog
ni ze that one examination alone cannot 
give a true pi cture of a student's abilities. 
Then they evaluate the hobbies and 
ex tracurricular activiti es that he has 
listed. 

If he still looks promising after all 
this probing, then he and twO or three 
of hi s teachers probably will be inter
viewed in person . A faculty membcr, or 

a faculty-student team will fly to hi s 
home town . 

Persona l interviews revea l many things 
about a studen t that would n ever be cvi 
dent On a written forlll ; brief di scussions 
with th e applicant 's tcachers ma y bc eve n 
more helpful. 

Gregory Stone, a senior chemical engi 
neering major who h 'lS been a member of 
the Admissions Committee for two yea rs, 
fee ls that his participation in thi s gro up 
has been one of hi s mOst rewa rding ex
perien ces at Cal tech . 

In desc ribing the purpose of a student 
interview he said , " We look for the appli 
cant who has a genuine interes t in sci
ence, not just in grades. W e feel that 
without that interest, h e may quit when 
the go ing gets rough ." 

Ston e sa id thc interviewers a lso are 
looking fo r insights into the appli cant 
and hi s situation that ma y not have 
emerged on p'lper. 

H e sa id, " For exa mple, we fo und that 
one boy w ho came from a poor famil y 
had been holding down two jobs and 
working a 40-hour week. That ex plained 
hi s lack of ex tr acurri cular acti vities 
pretty quickly." 

Ston e fecl s that Caltech undergraduates 
are particularly valuable on these inter
views because of their knowledge of 
areas that are th e source of fr equentl y 
asked qu es tions- life in the student 
houses, for eX'lmple, or how much time 
there is to stud y. 

H e also beli eves they may be better 
qua lifi ed th an faculty to answer th e ques
ti on about Caltech that both students and 
teach ers ask the most frequentl y. That 
questi on : " Is Caltech as competiti ve as 
I've always hea rd ?" 

Stone sa id , " I tell them that eve ryone 

develops hi s own philosoph y about 
grades at Caltech. If ge tting grades is 
wh at's important to yo u, th en you 'll 
work hard for them . But if what you' re 
learning in the course is the most im
po rtant, then maybe the grade itself won' t 
matter as much . I emphasize that it's 
frown ed on here to try and ge t a good 
grade just to bea t someone else- and 
that to p grades ,1re nOt essential for soc ial 
~l cCcpta n ce . '1 

Acceptances will be mailed ,u olmd 
mid-April to students "dmitted to the 
class of 1978. May 1 is the dead line 
for th em to respond. 

This year, th ere were 891 appli 
cants for admission , compared with 
904 in 1973. There wi ll be 220 in the 
class, the same number as last year ; 
app roximately 30 of th e e will be 
won1cn. 

Because of the gasoline shortage, 
personal interviews with applicants 
in th eir hom e towns this year were 
curta iled . 

In telling freshmen what Caltech has to 
offer, Stone said there are two strengths 
that he always emphasizes : the accessi
bility of facu lty and the chance to do re
search ea rly in the undergraduate pro
gram . 

Huntley said , " Personal interviews 
with applican ts ha ve been a tradition at 
Cal tech for many ye,lCs; we' re open to 
seeing what other techniques will help 
us attract the best poss ible group of appli 
cants and, ultimatel y, the best fr eshman 
chlss. One way to ach ievc this go" l may 
be through more visits by our faeulty 
mem bers to high schools in the bll to 
arouse interes t in Caltech among th e 
studcn ts." 

After the interviews, both the Admis
sions Committee and th e high school 
seniors decide whether they would make 
a good match. By the first of May, the 
Institute knows who most of its fresh
men will be. 

Most of th e new students 'He the sole 
representatives a t Caltech from th ~ ir 
student body. On arri val man y of th em 
ex perience an environmenta l shoek to 
complement their academic tensions. To 
ease the discomfort and help th em m ee t 
fellow classmates before they come to 
Pag,ldena, the Alumni Association has 
been working with alumni chapters in 
several cities to sponsor weleoming din
ners for th e freshmen. Fpcq uently Caltech 
upperclassmen from th e area al so are in 
vited. This year, Washington, D .C. , 
joined N ew York, Chicago , and San Fran 
cisco in bei ng hosts for these ge t
togeth ers. 

Finally, the freshmen a rri ve in Pasa
dena where they prepare to se t sail for 
Freshman Camp ,md a c"tsh prog ram of 
Ca ltech toge therness . After th at, it 's time 
for them to start appl ying that scientifk 
enthusiasm in ea rnest. 

APRIL 1974 

Plans initiated 
for five-year 
class reunions 

Plans have been announccd by several 
of th e classes holding reunions thi s year; 
the other classes will make their an
nouncem ents soon. In a departure from 
tradition, wives will be inv ited. 

Classes holding reunions a re th ose 
that graduated at five-year intervals: 
1924, 1929, 1934, 1939, 1944, 1949, 1954, 
1959, 1964 and 1969. 

The C lass of 1924 will h old its re
union on lune 7 with a luncheon at the 
Huntington-S heraton Hotel; all those 
present wi ll be inducted into the Half 
Century Club. 

The Class of 1929 will celebrate its 
45th anniversary at 5 :30 p.m . on June 14 
with an informal dinncr at the home of 
Milton Sperling, BS '29, in South Pasa
dena . 

The class of 1934 is planning a dinner 
at 7 p.m . on June 7 in the Athenaeum, 
preceded by a social h our at 5 :30 p.m . 

The class of 1939 will ann ounce plans 
shortly for a dinncr party which prob
ably will be held in th e Athenaeum on 
June 7. 

The class of 1949 plans its reunion on 
October 25, in conjunction with home
coming activiti es. 

Th e class of 1954 will hold a reunion 
dinner at the Athenaeum on Tune 7, de
tails to be announced later. 

Th e class of 1959 is planning its rc
union in tbe fall on the night of the 
Inter-House Dance. 

The class of 1964 is holding a ge t
togc ther on th e evening of May 17, the 
location to be announced later. 

The class of 1969 is deciding between 
" dinner in the Athenaeum on June 7, or 
a picnic on June 8 in Tournament Park 
followed by dinner in the Athenaeum . 

Al l reunion class m embers will receive 
formal inv itati ons to thcir individual rc
unions, outlining the speCific programs. 

The Alumni Association will hold its 
annual meeting at I p.m . in the library 
of the Athenaeum on Friday, June 21. 

ALUMNI EVENTS 
April 8 
A lu m ni Dinner- Earnes t C. Wa tson Ca l
tech Lec ture. Social hour, 6 p .m ., fol
lowed by dinn er at 6:45 p .m., the 
Athenaeum, and lecture at 8 p.m ., Beck
m an Auditorium . George W . Housner, 
Ca rl F Braun Pro fessor of Enginee ring, 
Cal tech , wil l spcak on "Coping with 
Natural Disas ters." 

May 18 
Alumni Sem inar Day. Caltech campus. 

Gnomes hear 
Paul Saltman 

More than 50 Gnomes from through
out southern Ca lifornia gathered in the 
Athenaeum on March 9 for their annua l 
Founder's Day dinner ; there they heard 
Gnome Paul D . Saltman, BS '49, PhD '53, 
give the featured address on " Mysticism 
Versu s Reason- a Struggle for Men's 
Minds." Sa ltman is provos t at Revelle 
College, the Uni versity of California , 
San Diego. 

Installed as the new prcsident was 
Oliver H. ardn er, who received the 
gavel from outgo ing presidcnt Richard 
C. Nielsen, BS '66, MS '67, PhD '71. 
Othcr Gnome officers are: Peter S. B1um
ficld , BS '68 , vi ce president; William A. 
Drake, BS '51, sccretary ; Stephen H. 
Ga rrison, BS '65, MS '66, treasurer ; Fred 
A. Wheeler, BS '29, and Russell Piniz
zotto, BS '72, directors; Earl C. H efner, 
BS '51, MS '52, n ews l ~tter editor. 

Even older than Cal tech, tbe Gnome 
C lub had its beginnings in Throop Poly
technic Insti tute in 1897, a founding date 
that gives it th e di stinction of being 
Ca l tech's oldes t fraternity. 
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Speakers Announced for Seminar Day 
Daniel J. Haughton, chairman of the 

board, Lockheed Aircraft Corporation, 
will be the featured speaker for Alumni 
Seminar Day, Saturday, May 18. Haugh
ton will speak at the 2 p.m. general ses
sion in Beckman Auditorium on "The 
Future of Air Transportation." 

Alumni and their guests will have thc 
opportunity to hear about the ncwest dc
velopments in research and education at 
Ca ltech from 12 outstanding speakers. 

Open to visitors will be displays in 
severa l campus buildings, presented by 
the Division of Engineering and Applied 
Scicnce. These wi ll include: 

Thomas Laboratory 
The only pump testing facility de

signed specifically for the characteristics 
of cavitating pumps- important in the 
field of liquid, rocket propulsion. 

Displays of the application of fluid 
mechanics to human organisms in 
the study of propulsion of bacteria 
and protozoa. 

The Wayland-Frasher intra-vital 

Daniel J. Haughton 

microscope- used to make quanti
tative studies of the flow and ex
change in the micro-circulation of 
animals; and televised and tape 
shows of research studies in micro
circula tion. 

Photographs and laboratory dem
onstrations of earthquake engineer
ing research eq uipment. 

Galcit 
SpeCially designed equipment for 

testing hydrofoils. 

Keck Laboratory 
An X-ray video system for scien 

tific and medical use. 
Specialized equipment and studies 

related to tsunamis (waves caused by 
earthquakes) . 
Disp lays in information science and 

electrical engineering and applied physics 
will be announced later. 

Registration for Seminar Day will be
gin at 8 :30 a.m. and lectures arc sched
uled from 9:30 a.m. to 5:30 p.m. Lun
cheon will be served in the Athenaeum 
area from 12:30 to 1 p.m. and again from 
1:15 to 1 :45 p.m . Luncheon times will be 
assigned in advance. The Caltech Band 
will entertain alumni and their guests 
during this period. 

There will be a no-host cocktail party 
at the Athenaeum beginning at 5 :30 p.m. 
fo llowed by dinner at 6:30. The Ca ltech 
G lee Club's ann ual home concert at 8 
p.m. in Beckman Auditorium will con
clude the program. 

Here is a listing of the featured spcak
ers and their topics: 

Beyond Man's Genetic Lottery 

James F. Bonner 
Professor of Biology 

What is the future of our species? Is 
our fate to become extinct and to be 
replaced by a superior creature who wi ll 
then fill our niche? T his has happened 
litera ll y millions of times since the ap
pearance of life on ea rth . Is m an clever 
enough to use his knowledge of genetics 
to escape this fate by gu iding his own 
evolution ? 

Mariner 10 Mission to Venus 
and Mercury 

W. E. Giberson 
Project Manager, Mariner 10 
Mission to Venus and Mercury 
The Jet Propulsion Laboratory 

Three planets, five months, $98 mi l
lion! No travel agency can yet offer such 
a packaged winter to ur to anyon e. But 
seven scientific teams took a tour from 
the Earth-Moon system, by way of Venus 
to Mercury, by proxy, in late 1973 and 
early 1974, with a midflight survey of 
Kohoutek's comet and a return trip to 
the planet Mercury as added attractions. 

Nuclear Power Plant Siting in 
California 

Martin Go ldsmith 
Visiting Associate 
in Environmental Engineering 

EQL has exam ined the suitability of 
the California coastline for loca ting 
nuclear power plants, using seism ic con
siderations, separa ti on from population, 
construction problems, and competing 
land usc as criteria. Very few coastal 
areas were found sui tab le for si ting. The 
alternat ive of inland siting depends on 
a supply of cooling water. Possible sources 
of cooling water have been evaluated, 
including agricultural and municipal 
waste water. For the near-term, adequate 
sources were identified for inland sites. 

The Evolution of a Dying Star 

Jesse L. Greenstein 
Lee A. DuBridge Professor of 
Astrophysics 

Stars con tract, become hotter, and un
dergo complex evolution when exhaust
ing nuclear energy. Such unusual, fai nt, 
blue stars have been observed ,It Palo
mar. Very h ot stars have been found 
just approaching the white dwarf (or 
degenerate star) stage. Their composi tion 
is important, since th ey arc the oldest 
stars in our galaxy. Several important 
questions arise. One is the rarity of 
helium in these sta rs. Another concerns 

~ -, 
Slide rules, slicks, and ladles were put to a new use when ASCIT stageel a spagh elli-ealing contest 
in Winn ell Center last month . Th e rules: compelition between boy-girl teams, with one member 
feeding the other-and no normal eating utensils permitteel. Here, Helen Wheelock crams 
spaghetti inw Alton Vaughn, Jr. , of Lloyd House . Despite Vaughn's massive e ffort , victory went 
to another entrant- John Tristano of Page House, whose teammate was Katherine Myers. Tris
tano consumed 8'/J cups of spaghelli in half an hour. But even Tristano was upstaged at th e 
contes t's conclusion- by three streakers. 

the types and numbers of stars in late 
evolutionary stages. 

Home-Grown Transistors 

James W . Mayer 
Professor of Electri ca l Engineering 
and 
J. O. McCa ldin 
Professor of App lied Science and 
El ectrica l Engineering 

Transistors li ke those in pocket calcu
lators and many other devices arc made 
commerciall y by rather sophisticated 
techniques . A simple method of making 
a transistor on a hot plate or a stove is to 
use the phenomenon of crysta l growth 
through a solid metal film. The process 
is ana logous to growing rock candy from 
a liquid solution. Here, the semiconduc
tor is the rock candy and the solid metal 
film is the liquid. These processes will be 
demonstrated. 

The Mormons of Yesterday and Today 

Rodman W. Paul 
Edward S. Harkn ess Professor o f 
History 

Today an influential and we ll-to-do 
denomination of several mi ll ion, the 
Mormons started 140 years ago as a tiny 
and persecu ted religious minority whose 
crown ing blasphemy, in th e pub lic mind, 
was polygamy. What inn er strengths have 
enabled them to prosper despite years of 
hardship in a singularl y arid land, despitc 
periodic assa ults by all the powers of the 
United States Governmen t, and despitc 
the constant hostility of the genera l 
public? 

Laser Light Monitors the Motion of 
Molecules 

Cornelius J. Pings 
Vice Provost, Dean of Grad uate 
Stud ies, and Professor of Chemical 
Engineering and Chemical Physics 

New techniques have been developed 
for studying the motion of molecules by 
observing slight changes in the color of 
laser light passing th rough a fluid . Fre
quency changes as small as one part per 
million can be detected. A practical con
sequence is quick and easy measurement 
of the thermal and diffusional properties 
of liquids, essenti al in the modern de
sign of chemical and petroleum plants. 

Ice on the Sierras 

Robert P. Sharp 
Professor of Geology 

Californi ans harbo r memor ies of ex
hilarating visits to thc glacially sculp
tured High Sierras. Appreciation of th is 
scenery is heigh tened by understanding 
of how it was formed . Glacicrs are living, 
dynamic, geo logica l agents endowed with 
unusual powers of erosion, transporta
tion, and deposition. Their delicate sensi
tivity to climatic fluctuations and rig
orous maintenance of a balanced budget 

through expansion or contraction has 
created a record covering nea rly three 
million years in the Sierra Nevada. 

Where Was the Dark Lady 
When the Lights Went Out? 

Hallett D. Smith 
Professor of Engli sh 

Shakespeare's sonnets, first published 
in 1609, probably without tbe poet's 
knowledge or cooperation, refer to a 
dark-haired lady, the poet's mistress and 
also, it seems, the mistress of the fair 
young man to whom many of the son
nets are addressed. This triangle has been 
a m ystery for many years. Recently, an 
eminent English h istorian has claimed 
that he has at last discovered the true 
iden tity of the Dark Lady. This claim 
will be examined and a survey of the 
con troversy it aroused will include a look 
at othcr candidates. 

The World Population Outlook: 
Hope or Despair? 

Alan R. Sweezy 
Professor of Econom ics 

Is world population growth bound to 
continue until checked by disaster? The 
urgency of this question has been under
lined agai n by the worldwide food and 
energy shortage. Population growth rates 
differ widely. In highly developed coun
tri es, birth rates IHlve decreased to ncar 
the replacement level, while in less de
ve loped countries, they rema in much 
higher. Although the outlook is still om
inous, there are some significant signs 
of hope. 

A New Look at the Origin of 
Ore Deposits 

Hugh P. Taylor, Jr. 
Professor of Geology 

Until recently, geologists be li eved that 
most ore depOSits, such as gold, silver, 
and copper, arc formed from solutions 
emanating outward from molten magma 
at great depth . However, by measuring 
hydrogen and oxygen isotope ratios of 
natural waters and minerals, we can now 
prove many such deposits were formed 
from heated rain water or ocean water 
that migrated downward as much as two 
or three miles th rough fnlctures in the 
rocks. 

Building Biological Structure 

William B. Wood 
Professor of Biology 

T4 virus is an intricate molecular ma
chine for inj ecting viral DNA into bac
terial cells. Inside the cell s, the DNA di
rects the formation of more viruses from 
newly syn thesized macromolecular parts. 
The bui lding process resembles a minia
ture automated assembly line, with built
in regulation of parts, inventories, and 
quality control. Virus assembly gives us 
clues as to how some of our own biologi
ca l structures arise. 
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1930 
IRA c. BECHTOLD was designated Engin ee r 
of the Month [or February 1974 by th e 
Sou the rn California secti on of the American 
Institute of h emi ca l Engineers. He is a pri 
vate con su ltant in ch cmi cal and meta llurgi
ca l engin eering, geology, and el ectronics. 

1932 
ROBERT W . WEBB, MS, PhD '37, h 'ls rc
ceived thc Robe rt Wallace W ebb Award for 
"sustained excell ence of earth science teach · 
ing and sustained exceptional se rvice to th e 
geologica l teaching profcssio n ." The award 
wa s establi sh ed in hi s h onor by the Far 
W estern Section of the Nationa l Assoc iation 
of Geology Teachers. In the sa m e m on th, 
W ebb, who is professor of geology at U C 
Santa Barbara , received th e Neil Min er 
Award. 

1934 
C ARSTEN C. ST EFFENS, PhD, w rites, "For 
nine years, fr om the end of 1961 to 1970, we 
lived in Tokyo where I was direc tor of the 
Stanfo rd Research Institute in Japan . Wh e n 
we returned from Japan at the end of 1970, 
I took ea rl y retirem ent from the SRI and 
have done nothing professiunal si n ce then 
except occasiona l consu lting, ll 

1937 
JOHN S. RINEHART, MS, writes, " After 
nearly 23 yea rs of varied government service, 
I retired On June 29, 1973, [rom my las t po
sition as senior research fellow with the Na
tional Oceanic and Atlnospheric Administr.1· 
tion. We sold o ur Boulder, C olorado, h ome 
and built O tlf re tirem ent home in Santa Fe, 
N ew Mexico. I plan to reta in lll y professo r 
adjoint position in th e Mechani cal Engin ccr
ing Department, University of Color.1do, fo r 
at least :I few month s ~ltlcl will con tinu e with 
m y geyser, ca rth tide, an d earthqu"ke re
search . As " reempl oyed "nnuitant, I will 
also be working p,1Tt tim e for th e N"val 
Wc:tpo ns cntc r, hina L~tk e, Cnlifo rnia , on 
ordnance resea rch and de velopment prob
lems. In addition, I h ope to work as a Con
sultant with o ther govern m ent agencies and 
private compa ni es. My retirem ent provid es 
an excellent opportunity to expand substa n 
ti 'llIy th e activ iti es of HyperDyn amicS, a 
co mpan y whi ch I founded a number of 
years ago and of which I am technical di 
rector." 

1939 
ROBERT T. C ARTER, BS '40, was elected 
v ice prcsidc nt of Texaco In c., on March 1. 
In hi s n ew ca pacity h e has responsibility for 
developm ent of T exaco's coal properties in 
n ortheastern Wyonling. 

W ILLIAM F. ROpr, for me rl y presid ent of 
Ropp & Ropp Structural Engin eers, is asso
ciate vice presi dent of tb e structural en gi
n eering firm o f Dani el, Mann , John son & 
Mend enhall in Los Angeles. 

1943 
JAC KSON c. BROWNSON, MS, was re
centl y promoted to vice president at the 
home office at Occidenta l Life Insurance 
Company o f C alifornia in Los Angeles. He 
had been second vice prcsidcnt since 1968. 

1945 
DUANE T . M c RUER , M S '48, president of 
Systems Technology, Inc., in Hawthorne, 
C alifornia , has been elected a Fellow of th e 
Ameri can In st itute of Aeronautics and 
Astron auti cs. 

1946 
ALI B. CAM BEL, MS, was 'Ippointed deputy. 
assistant director for anal ysis a nd pl anning, 
resea rch appli cations directorate of thc Na
tiona l Science Foundation in Washingto n, 
D .C., e ffectiv e February 4, 1974. His respon si
bility includes analysis and synth esis of 
RANN policy and modc ling activities and 
the establishment of program pl"ns for 
achievem ent of directorate goals. Prio r to 
joining th e NSF, C ambel was vice president 
of the Genera l Research orporation . 

1948 
ARTHUR N. COX is On loan to the Na
tiOntll Scien ce Foundation's astro nomy sec· 
tion in Washington, D.C., from the Los 
Al am os Scientifi c Laboratory of th e Univer
sity of California. 

1949 
JOHN F. KOSTELA C has been appointed 
general superintendent- maintenance and 
utilities of the Sharon Stcel Corporation in 
Sharon, Penn sylvani a. He ca m c to Sharon 
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Stcel from Empire-Detroit Steel Company 
at Portsmouth , Ohio, a division of the Cy
clops Corporatioll, where h e was man ager 
of maintenan ce and constructi on . 

WILLIAM T . VIC KREY, forme rly rcgiona l 
manager of Contemporary M ob ilehomes 
Corporation in Los An geles, is vice presi
dent of U.S. Communities, Inc., in Wichita, 
Kansas. 

1950 
DA VID c. OAKLEY, MS '52, PhD '55, a for
m er physi cist at the Law ren ce Liverm ore 
Laboratory at UC Berkeley, is assistant to 
the dep uty director for scien ce and tech 
nology with th e Defense N ucl ear Agency in 
Washington , D.C. 

1953 
C. WAYNE BURNHAM, MS, PhD '55, pro
fessor of geoch emistry at T h e Pennsylva nia 
Sta te Uni vers ity, h as been named h ead o f 
the Department of Gcoscien ces. An expe rt 
in experimellt,ll petrology and the geoch em
istry of o re depos its, h e has been a me mber 
of the university fac ulty s in ce 1955. 

1955 
FRANK B. SALIS BUR Y, PhD, writes, " I am 
spend ing a year with th e Atomi c En ergy 
Commission at its h eadqwlrte rs in Germa n
town , Maryla nd , where I am a technical 
rcprescntative in plant ph ys iology. This 
mean s th<1t I am admini stering outside 
gmnts .m d co ntracts in plant ph ys io logy with 
individua l workers a t universi ties C:lnd :llso 
overseei ng plant ph ysio logical rese~lrch in 
th e n at iona l laborator ies operated b y the 
AEC. My present plans are to return to 
Logan , Utah , at the end uf Augu st 1974. 1 
w ill resum e my leaching duties as professor 
and h ead of th e plant scien ce departmen t at 
Utah St"te University and I hope to ge t back 
to some tex tbook writing projects in which 
I have been involved ." 

1957 
RI CHARD J. KERR , PhD, is senior vice
presid ent- co mm e rci al of c hemica ls and 
pb stics for Uni on Carbide Corpora tion in 
New York C ity. 

1958 
JAMES E. MALINAK, MS, a first li eutenant 
in the U .S. Air Force, is in his third year of 
military servi ce, c urrently as an Air Force 
project cngineer w ith the Air Force Flight 
Dynamics Laboratory a t the Wright
Patterson Air Force Base in Ohio. 

PHILIP L. REYNOLDS, MS '59, is a partner 
in th e law firm o f Latham & Watkins in 
Los Angeles. 

RALPH G. SCH INNERER, a form er s llper
visor in the aerospa ce defen se sec ti on of 
Phil co-Ford in N ewport Beach, is a space 
computat ion center program ll1anager with 
th .It sam e co mp.l n y in C olo rado Sp rings, 
Co lorad o. 

1961 
ALEXANDER F. H. GO ETZ, MS '62, PhD 
'67, is superv isor of th e so lid earth applica
tio ns group at JPL, work in g with ERTS and 
Skylab data. 

ROBERT D. NASON was am ong the group 
of earthquake geophysicists recen tly trans
ferred to the U .S. Geologica l Survey for 
co ntinuing work o n th e S;l n Andreas fault 
movements. 

THOMAS A . TISC H, vicc president of 
Harshman Associates, Inc., is the proud 
father o f Mclinda Ann c, born May 21, 1973. 

1963 
I AVID L. BARKER and his wife, Judith , 
write that th ey ,Ire " th e glowing parents of 
Alexand er Kohoutek, ca lled 'Snsh n: who se t
tl ed on earth Oc tober 4, 1974." 

1965 
ROGER c. DAV ISSON, MS '66, writes, " I am 
a principal with Brentwood Associates, a 
Los Angeles- based venture capita l in ves t
ment Arm . Forme rl y, I was vice pres ident 
and treasurer of th c United States Filter 
Corpo r ~l ti on ." 

ROBERT E. GILLON is a financia l analyst 
with the Gcosystem s Corporation in New 
York C ity. 

KENNETH R. LUDWIG, MS '67, is a geol
ogist for the U . S. Geologica l Survey in 
D enver, Colorado. 

1966 
JOYCE Y. SHEN HSU, MS, a form er research 
chemist with th e Lawren ce Radiation Labor
atory, is a life scie nce research assistant at 
the Sta n fo rd University M edica l Center in 
Pa lo Alto, Ca lifo rnia . 

JEN K. KUNG, MS, was graduated from 
USC with a PhD degree in materials science 
in Augu st 1973. He is an engineer in research 
and deve lop ment for H ewlett-Packard Com 
pan y in Pa lo Alto, Ca lifo rnia . 

PAN OS MARMARELlS, MS, PhD '72, has 
joined th e biotechn ology department faculty 
of the Carnegie-Mellon Unive rsity in Pitts
burgh , Pe nn sylv"mia, as an assistant pro fes 
sor o f e lectricn l engineering and bioengi
n eering. 

J HUSTON McCULLOCH received hi s PhD 
from th e University of Chicago in 1973. H e 
is ;1 11 assistant professor of econ omi cs at 
Boston College, Ma ssachu setts. 

1968 
TERR Y R. BRUNS is a geophysicist for the 
Sta nda rd O il Company of California in Sa n 
Fran cisco. 

TERRY J. DELPH, MS, AE '69, form e rl y a 
li clltcn ~lnt in th e U .S. Na vy, is a graduate 
stud ent in applied m echanics at Stan ford 
Unive rsity, 

LESLI E G. FISH BONE wri tes, "After receiv
ing m y PhD in ph ySics at the University of 
Maryl" n d, I went on " seven -month odyssey 
to M oscow "s a N ationa l Academ y of Sci
e nces Exch ,m ge Fell ow. I am nOw in th e 
Physics Departm ent at the U ni versity of 
Ut~lh. " 

AMES E. FISHER, MS, writes, " Recentl y ac
cepted n position as senior engineering geol 
ogist with R&M Engineering & Geologica l 
Con sultants in An cho rage, Alaska." 

MIC HAEL MAjTELES, MS, a former grad
uate stud en t at U C Berkeley, is a physici st 
in the nuclea r m ed ici ne and radi oth c r~l py 

departments at the neilin son Hospital in 
Pe t"h Tigwa, Israel. 

FRANCO IS M . M . MOREL, MS, PhD '72, 
for merl y a research fellow at Cn ltech , is an 
assi stant professor in th e D epartment of 
C ivil Engineering at MIT. 

1969 
RI C HARD R. SMITH, MS, PhD'72, a form er 
ph ysic ist "t th e Lawren ce Livermore Labora.
tory, U C Berkeley, writes that h e has a post
doctora l appointment at Prin ceton Plasma 
Physics Laboratory for 1973-74, ,md is work
ing on n eutra l inj ecti on h eating for thc adia
batic toroidal compression experim ent. 

1970 
PIERRE C HARLES, MS, writes, " After two 
ye,1fS with the Procter and Gamble Company 
at its European h eadquarters in Brussels, T 
went to lNSEAD (Europea n Institu te for 
Business Admini stration) where I will get 
m y MBA in June 1974. I would like to mee t 
C~lltech a lurnni living in the Pari s are'] i 
pl ease con ta ct m e a t INSEAD, 77305 Fon 
t~lin ebl ca u , Fn.1I1 ce. " 

JAC K L. FALK, Ex'70, has m oved to Port
land, Oregon, and is team-teaching in a 
lea rning-disabilities classroom ilt the W est
sidc School for Exceptional Ch il dren . 

WILLIAM C. LYFORD, MS, PhD '7~, is a 
resea rch mathematician at the In stitute for 
Applied Mathematics at th e University 
of Bonn , West GeT111any. 

D A VlD M . MOG, PhD, h as been appointed 
to the Oberlin College faculty in th e Co ll ege 
of Arts and Sciences as an ass ista nt professor 
of che mist ry. He was formerly an overseas 
research fell ow w ith the Na tional Acade my 
of Sciences. 

1971 
JA K A. STONE, JR ., is a g raduate stude nt 
in the Department of Physics at the Uni 
versity o f Massachusetts in Amherst. 

1972 
RO BERT c. DULLIEN is a PhD graduate 
student in " Decis ion and Control" at H a r
vard University. 

PAUL S. ZYGIELBAUM, MS'73, writes, " I 
left m y position with AiResearch Manufa c
turing Company of Los Angeles to join the 
technical staff o f the Fossil Fuels and Ad -
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van ced Systems Division of the Electric 
Power Research Institute, which has its 
h eadquarters in P'llo Alto, California. My 
duties will include program planning, re
vie w o f research proposals, and guidance of 
research proj ects in the area of advanced 
systenls." 

OBITUARIES 
1928 
JAC K Y. BERMAN of a heart attack o n Jan 
uary 29, 1974. He beca me the fou nding di 
recto r of th e Vari ety C lub, Tent 25, ,md 
president of th e So uthern California T h e
:ltres' Association . He is survived by his 
wife, Tea n , and two son s, Lester and Michael. 

1936 
WILSON H. BUC KNELL on February 9, 
1974. H e was presid ent of the Buckn ell En
gineering Company, Inc., of South EI Monte, 
C a liforni a. 

1949 
HAROLD J. LI NDERMAN in Fcbruary 1974. 
He was vice pres ident and treasurer of the 
Collier Ca rbon and C h emic'll Corpora tion in 
Los Angeles. 

C LAYTON M. Z IEMAN, Ph D, of a h eart 
att:lck on Janu ary 30, 1974. H e h ad been pro
fessor o f electrical en gineering at the Air 
Force Institute of Technology at the Wright
P" tterson Air Force Base in Da yton , O hio. 

1952 
DOU G LAS c. ALVERSON in Arlingto n, Vir
gini a, on Febru 'lry 4, 1974. He was a U. S. 
Geologic" l Survey specia list in the geology 
of the Soviet Union a nd in Ru ssian geologic 
literature. Survivors are his Jnother, Mrs. O. 
C. Alverson of San Mateo, C:lii fornia, and a 
son, Edward Smith . 
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Placement Assistance 

To Caltech Alumni 

The C.lteeh Pl aceme nt Service may be of 

ass istan ce to you in one of th e fol lowing ways: 

(1) He lp you when you become une mployed 
or need to change e mpl oyme nt. 

(21 Inform you of possible opportunities from 
time to tim e. 

This service is provided to alumni by the 
Institute . A fee o r charge is not involve d. 
If you wi sh to ava il yourself of th is se rvi ce, fi ll 
in and mail the fo llo wing form to : 

Ca lteeh Placement Se rvi ce 
Ca lifo rnia Institut e of Techno logy 
Pasadena, Ca lifo rnia 91 109 

Please se nd me: (Check o ne) 

o An ap pli ca ti on fo r pl ace me nt ass istance . 

o A fo rm indi ca ting a des ire to keep watch 
for o ppo rtuniti es although' am no t 
conte mplatin g a cha nge. 

Nam e ........ _., . , . _. _. _ . . .. ... . _. _. _._. 

Degree(s) . . .. . . ___ . _ ... _ . . .... Yea r(s) ... . . 

Add ress ...... _ . _ . _ . _ . . . . __ . . . . _ . _ . _ . . __ ._ 


