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Caltech honors 
four graduates 
on Seminar Day 

Four Cal tech alumni received the 
highes t honor that the Institute ca n 
confer on a graduate - its Distin­
guished Alumni Award - on Cal­
tech 's 41st Alumni Seminar Day. The 
awards were presented by Robert F. 
Christy, acting president. 

The new Dis ting ui shed Alumni, 
honored a t the general session, are 
William F. Ballhaus, PhD '47, th e 
president of Beckman Instruments; 
Donald Knuth, PhD '63, the Fletcher 
Jones Professor of Computer Science 
a t Stanford University; Paul Mac­
Cready, MS '48, PhD '52, winner of 
the Kremer Prize for man-powered 
flight and president of AeroViron­
me nt In c.; a nd Henry William 
Menard, BS '42, MS '47, the director 
of th e U. S. Geological Survey. 

Neutrinos and their charms Jre ably described by Nobel Laurea te Richard P. Fcynman at the Alumni Seminar Day general session . A record number of 
aJurnni- auoul ., 900 - attended Seminar Day th is year to hear 12 research seminars by fa culty membe rs. 

Habits of neutrinos bared by Feynman 
After the general session the Dis­

tinguished Alumni met with other 
graduates who have been so hon­
o red fo r th e unve iling of a new 
p laque in Dabney Hall. The plaque, 
a gift of the Alumni Association, is 
engraveu with the names of all of 
Caltech's Distinguished Alumni 
Award recipients. 

Ballhaus joined Beckman Instru ­
ments, Inc., in 1965 as president and 
a member of its Board of Directors. 
He has been largely responsible for 
es tabli s hin g the co mpa ny 's ne w 
product lines - clinical and indus­
trial in s trum ents a nd equipment. 
Ballhaus came to Beckman Instru -

From th e moment he inform ed 
alumni that neutrinos do practically 
nothing - " like your son-in-law" -
until he concluded with John Up­
dike's poem, "Cosmic Gall, " Richard 
P. Feyn man, th e Alumni Seminar 
Day general session sp eaker, held 
his audience in the palm of his hand. 
Feynma n is th e Richard Chace Tol ­
man Professor of Theoretical Physics 
at Ca ltech. 

"I wish I'd understood wha t he 
said ," one alumnus remarked to a 
friend, "but he said it so interest­
ingly that it doesn ' t really matter." 

"He looks more mature than I re­
membered ," th e wife of another 
alumnus commented, " . .. but then 
of cou rse it has been 25 years." 

Recipients of the 1978 Distinguished Alumni Award at the unveiling of the new plaque which carries 
the names of all alumni who have been ~o honored: I rofH feft - Ilf'nry WIlliam Menard, WIlliam F. 
1l,1I1hduS, P,wl MJcCreJdy, and Donald Knulh . 

ments from Northrop Corpora tion. 
He joined that firm in 1953 and be­
came assis tant chief engineer for th e 
compa ny's Norair Division . In 1957, 
he was named a corporate vice pres­
ident and general manager of North­
rop's new Nortronics Division. 

BaUhaus was elected a member of 
the National Academy of Engineer­
ing in 1973 for his contributions to 
engineering in aeronautics and for 
initiating a nd managing complex re­
search programs. He is a fellow of 
the American Institute of Aeronau ­
tics and Astrona utics and a director 

o f the Scientific Apparatus Makers' 
Association. 

Knuth has won an international 
rep utation for hi s work in th e 
theoretical aspects of computer sci­
ence. He ha s published three of 
seven volumes in a projected series 
e ntitl ed The Art of Co mputer Pro ­
gramming - already designated as 
one of the great mathematical works 
of this century. He served as an as­
sistant and associate professor of 
mathematics at Caltech until 1968 
when he was appointed professor of 

continued on page 2 

Contagious in his sense of excite­
ment about his subjec t, and delight­
ful in his dramatic presence, Feyn­
man took his audience on a verbal , 
mathematical, and pictorial tour of ' 
the neutrino and the history of re­
search concerning it . This a tomic 
particle with no electric charge and a 
mass approaching zero ca n travel 
through matter for a light year with­
out any effect whatsoever, Feynman 
told alumni. 

As he described techniques and 
apparatus used to detect neutrinos, 
the Nobel Laureate said that our un­
derstanding of them is now substan­
tial enough to help us determine the 
fundamental properties of other par­
ticles. 

Do these elusive neutrinos ever do 
anything at a ll? Yes, Feynman ex­
plained, beca use their role insid e 
certain types of s tars - particularly 
white dwarfs - can produce spec­
tacular effects . These large dying 
s tars cool rapidly and as th ey do 
their center is heated by compres­
s iol1. As the interior temperature 
rises, increasing num bers of neu­
trinos, antineutrin os, and electrons 
are created and zoom away from the 
star, accelerating its rate of collapse. 

Eventually th e s tars are tran s­
formed into s up ernov ae, th e 
brightest bodies in the galaxy. Thus 
neutrinos, these tiny particles that 
can travel almost indefinitely 

continued on page 2 

Revel named Ruddock 
Professor of Biology 

Jean-Paul Revel, Caltech professor 
of biology s i nce 1971 , has bee n 
named Albert Billings Ruddock Pro­
fessor of Biology at th e Ins titute. 
One of th e world 's leading mi ­
croscopists, the 47-year-old biologist 
is s tudying how cells communicate 
and interact with one another. Revel 
was named by the Cal tech Board of 
Trustees to the endowed chair tha t 
was es tablished in 1970 by Margaret 
Kirk Ruddock in honor of her hu s­
band, a Cal tech Trustee from 1938 to 
1971 and chairman of the board from 
1954 to 1961 . 

The first person to hold the Rud ­
dock chair was Caltech's Max Del­
bru ck, winner of th e 1969 Nobel 
Prize for physiology and medicine. 
When he retired last year a t th e age 
of 70, Delbruck became Board of 
Trustees Professor of Biology, Emer­
itus. 

Revel , a native of France and a 
1949 graduate of the Universi ty of 
Strasbourg, came to the United 
States in 1953. He received his doc­
torate in biochemistry from Harvard 
University in 1957. H e wa s a 

m ember of the faculty of Harvard 
Medical School until he came to Cal­
tech seven years ago. 

Revel is conducting research on 
intercellular communication in ani­
mals, using electron microscopy to 
search for "gap junctions" - the cell 
m embrane structures that allow cell s 
to communicate. 

Ican-Paul Revel 
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At the private Tul exhihit , Dr. anel Mr$. Arnold O. Beckman admire lhe hand-woven motif on the bell 
01 a skirt purchased in Egypt by Mrs . Edward E. 1iJllle, at lelt. Or. Beckman is the chairman emeritus 
01 the Ca ltech Board 01 Trus tees; the Beckmans and the Edward Tuttles are Life M embers of The 
AS50ciate.'i. 

Dr. I '('my LC'(', progrdm chairman for tl1(' priva /c' viewing, at left, greets guc.~ ts al rhe event, Mr. and 
Mrs. lark Edwards. 

Crass neutrinos described 
con tinued from page 1 
through almost any substance with­
uut doing anything about it, playa 
major role in one of the most drama­
tic phenomena in the cosmos. 

Noting that hundreds of billions of 
neutrinos pass through our bodies 
every second, Feynman concluded 
with John Updike's poem, "Cosmic 
Gall": 

Neutrinos, they are very small. 
They have no charge and have no 

mass 
And scarcely interact at all. 
The earth is just a silly ball 

To them, through which they 
simply pass, 

Like dustmaids down a drafty hall 
Or photons through a sh eet of 

glass. 
They snub the most exquisite gas, 

Ignore the most substantial wall, 
Cold-shoulder steel and sounding 

brass, 
Insult the stalliun in his stall , 

And, scorning barriers of class, 
Infiltrate you and me! Like tall 
And painless guillotines, they fall 

Down through our heads into the 
grass. 

At night, they enter at Nepal 
And pierce the lover and his lass 

From underneath the bed - you call 
It wonderful: J call it crass. 

But his conclusiun wasn't really a 
conclusion because th e session of­
fered one final surprise. As Feyn­
man started to leave th e podium, 
several members of the Cal tech Glee 
Club, comfortably clad for the day's 
95-degree w eather, trooped down 
the aisles and onto the stage, sur­
rounding Fey nm an and singing, 
"Happy Birthday to you ... happy 
birthday Dear Dickie t" 

"Thank you," Feynman wrote on 
his overhead slide projector for view­
ing on the auditorium screen . ''I'm 
60." On that note, the program 
ended. 

Distinguished Alumni honored 
continued from page 1 
computer science at Stanford Uni­
versity. Knuth has been elected to 
members hip in the National Aca ­
demy of Sciences. 

MacCready is founder and presi­
d ent of AeroVironm ent Inc. This 
firm is involved in a tmos pheri c, 
aeronautical, environmental, energy 
science, and engineering projects. 

In 1976-77 MacCready designed 
the "Gossamer Condor," the firs t 
human-powered aircraft to stay aloft 
and complete a deSignated course. 
For this fea t MacCready won 50,000 
pounds, the Royal Aeronautical So­
ciety' s Kremer Prize, the largest in 
av iation's hi s tory. MacCready in 
1956 beca me the first American to 
win the Internationa l Soaring 
Championship. 

Menard was appOinted the new 
director of th e U. S. Geological Sur­
vey in February. A piuneer in the use 
of scuba diving to map underwater 
terrain, Menard has been leader or 
member of 20 deep -sea oceano­
graphiC expeditions in many areas of 
the Pacific and ac ross the Atlantic. 

Since 1955, he has been a distin­
gu ished professor at the Scripps In­
stitutiun of Oceanography, UC San 
Diego, where his internationally rec­
ognized work in marine geOlogy has 
played a key role in the developm ent 
of mod ern concepts of plate tec­
tonics. Earlier he was a m a rin e 
geologist with the U. S. Navy Elec­
tronics Laboratory in San Diego. He 
has been elec ted to the National 
Academy of Sciences and the Ameri­
can Academy of Arts and Sciences. 

Associates vIew Tut exhibit 
In private spring showing 

Th e Associates of th e Ca lifornia 
Institute of Technology have been 
ga thering, up and down th e coas t of 
California this sprin g, for various so­
cial occasions. 

A highlight of the ca lendar was on 
May 3 in Los Angeles when some 
1,400 Associates, their guests, and 
Caltech faculty members, turned out 
for a private viewing of the Trea ­
sures of Tutankhamun at the Los 
Angeles County Museum of Art and 
for a recep tion in the nearby Ah­
manson Ga llery. 

Whil e waiting for their viewing 
tim es - ar ra nged at a bout 15-
minute intervals - gues ts sampled 
the cheeses and fruits and wine on 
tables in the Atrium, and compared 
notes and impressions with th ose 
who had just returned from the ex­
hibi t ga llery. 

Later the same month, some 40 
Associates and other friends of the 
Institute dined together at the Bank­
e rs ' C lub in Sa n Francisco and 
heard Caltech Professor of Biology 

Felix S trumwasser talk on "Nerve 
Cells, Brain, and Behavior." 

Th e Harrison Sigworth s (he is 
chairman of the No;thern Ca liforn ia 
Membersh ip Committee) were in 
charge of the affair, assisted by the 
Howard Ves pers, the Walton Wick­
e tts , the Thomas Tisc hs, and Dr. 
and Mrs. Hubert E. Dubb. 

On Jun e 15 Mr. and Mrs. Fritz 
Huntsinger were husts at a dinner 
fur abuut 60 members of The Associ­
ates and other persons in the Ven­
tura area who are interested in Ca l­
tech and its programs. Dedica ted 
friends of the Institute, the Huntsing­
ers are life members of The Asso­
ciates . 

Speaker at the dinner was Clar­
ence R. Allen, professor of geology 
and geophysics . The event was held 
a t th e Holiday In n in Ventura. 
Guests came from throughout the 
Oja i, Oxnard, and Ventura area to 
hear Al len 's discussion on seismol­
ogy and related research at the Insti­
tute. 

An asteroid with a future 
Man's next trip into deep space 

could be to asteroid 1977 VA, or 
another asteroid with a similar orbit 
that may be discovered in the future. 
In the mea ntime, 1977 VA offers 
good prospects for unmanned explo­
ra tion. 

The asteroid, whose orbital charac­
teristics make it one of the two best 

Eugene Shoemaker 

candidates to date for an exploratory 
mission, was discovered by Caltech 
Professor of Geology Eugene Shoe­
maker and Planetary Scientist Eleanor 
Helin. An unmanned rendez ­
vous would permit it to be mapped 
in detail. The mission cou ld also 
return samples to the earth for labo­
ratory analysis. 

Shoemaker and Helin discovered 
1977 VA and two others, 1977 VB 
and 1977 Vc, on photographic plates 
made on November 7 and 8. Less 
than half a mile in diameter, 1977 VA 
may be either metallic or related in 
composition to a class of unusually 
stony meteorites. 

The scientists view it as a good 
candidate for exploration because its 
orbit is inclined only about 2.9 de­
grees from the plane of the earth' s 
orbit, and because it approaches the 
orbit of the earth at the point of its 
closest a pproach to the sun (the 
p erihelion). This m eans that rela ­
tively little energy would be required 

to boost a spacecraft from th e earth 
to the asteroid's orbit, and then to 
match the spacecraft's velocity with 
that of the asteroid's . 

According to Shoemaker and He­
lin, two different types of asteroids 
pass near the earth, and both types 
would make fascinating targets for 
exploration. Some are fragments of 
larger bodies from the main asteroid 
belt betwen Mars and Jupiter, di­
verted into orbits that approach the 
earth, and others may be cores of ex­
tinct comets from more distant parts 
of the solar system. Exploring the 
first type would give evidence about 
how the bodies in the main asteroid 
belt were formed; exploring the sec­
ond type would offer valuable in­
sights into the way bits of solid mat­
ter collected to form larger bodies. 

"Our discovery of 1977 VA, and 
our earlier discovery of another earth 
orbit crosser, convinces us that there 
must be other as teroids that would 
be rela tively easy to reach by space­
craft," Shoemaker said. "By using the 
space shuttle system that's being de­
veloped , it would be possible to 
launch a manned s pacecraft on a 
six-month voyage to a n asteroid. 
The journey would include a month 
or two of exploratiun and sample 
ga thering, 

"I believe th e importance of the 
problems that could be investigated 
would make the effort well worth ­
while. Next to the moon, near-earth 
asteroids are the easiest places for 
man to visit. A near-earth asteroid 
may be the next goal in manned ex­
ploration of deep space." 

Eventually it may be possible to 
mine near-earth asteroids to supply 
material for large space projects such 
as solar energy satell ites, but for­
midable engineering problems must 
firs t be solved, the scientists cau­
tioned. "A speCial search for aster­
oids with orbits s imil a r to th e 
earth's would have to be pressed," 
Shoemaker said. "Then the as teroids 
would have to be explored carefully 
to assess th e feasibility of mining 
th em." 
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Research reports inform alumni 
Taking the brain apart 

What goes on in the brain when 
it's thinking, what patterns nerve 
impulses in it follow when they're 
activated by light, and how it sees 
textures - these are some of the 
problems und er study by Derek H. 
Fender, professor of biology and 
applied science. Fender described 
methods he is using to answer ques­
tions like these in his Seminar Day 
talk , "Taking the Brain Apart 
Gently. " 

which turns the signals into a visual 
pattern on a cathode ray tube. The 
result is a contour map of the peaks 
and troughs of electrical activi ty as 
"seen" through the top of the sub­
ject's head. 

Each picture on the tube is photo­
graphed and ends up as the frame in 
a movie, which is studied to see how 
brain waves emanate. 

Fortunately for the experiment, 
Fender explained, most of man 's 
thinking is done at shallow depths of 

Derek fender describes f:' ffurl 5 to Icarn more about thouxht processes. 

Through a helmet apparatus that 
they designed and assembled, and 
compu ter software they developed, 
Fender and his coworkers can visu ­
ally follow the interactions among 
parts of the brain as it performs 
low-l evel perceptual and cognitive 
processes, he expla ined. The helmet 
he uses bristles with many elec­
trodes ., that are linked to an IBM 
360-75 computer. Brain waves are 
picked up, recorded on digital tape, 
and transmitted to the computer, 

the brain - in the cortex a t the sur­
face of the hemispheres - rather 
than in the brain's deeper structures. 
This makes it easier to locate active 
neural populations from the scalp. 

To deal with the problem of the 
brain's low voltage - and resulting 
interference from stray voltages -
Fender conducts the tests in a spe­
cially built cubicle with copper mesh 
walls. The computer is instructed to 
recognize and ignore unwanted sig­
nals from the subject's own body. 

Seven Caltech facu/~ 
alumni elected to NAE 

Two members of the Ca ltech fac­
ulty, one of them an alumnus, and 
five other alumni have been elected 
to the National Academy of En­
gineering. 

They are James j. Morgan, profes­
sor of environmenta l engineering 
science, Caitech; Anatol Roshko, MS 
'47, PhD '52, professor of aeronau­
tics, Caltech; Satish Dhawan, Eng 
'49, PhD '51, director of the Indian 
Institute of Science, Bangalore, In­
dia; jack L. Kerrebrock, PhD '56, 
professor of aeronautics and as­
tronautics, MIT; and Harold S. 
Mickley, BS '40, MS '41, executive 
vice president, the Stauffer Chemical 
Company; William W. Moore, BS 
'33, MD '34, senior consultant and 
partner, Dames & Moore; and Peter 
Swer lin g, BS ' 45, president and 
board chairman, Technology Service 
Corporation. 

Meanwhile, Robert H. Cannon, 
Jr. , has been reelected for a second 
three-year term on the academy's 
governing body, the NAE Council. 
Cannon is professor of engineering 
and chairman of Ca l tech's Division 
of Engineering and Applied Science. 

The election of Morgan and 
Roshko brings to 24 the number of 
Caltech faculty members elected to 
the prestigious academy. Morgan 
was honored for his contributions to 
the engineering profession through 

basic research a nd app lication of 
chemistry in water purification and 
pollution control. Roshko was 
named for his contributions to vehi­
cle aerodynamics, specifically to the 
knowledge of separated flows, tur­
bulent wakes, and mixing layers . 

Kerrebrock's election was for his 
contributions to the development of 
propulsion and energy conversion 
systems design and research, educa­
tion, and national service. Mickley 
was elected for research on trans­
pired turbulent boundary layers, 
and leadership in the industrial de­
velopment of oxyhydroch lorination 
processes. Moore was recognized for 
geotechnical engineering work that 
con tributed to knowledge of earth 
sciences . 

Swerling was cited for his con­
tributions to detection and es tima­
tion of random processes and their 
application to radar systems. Dha­
wan was recognized for leadership 
in aerospace research and education 
and achievement in management of 
space app lica tions and development 
programs. 

Election to the academy is the 
highest professional distinction that 
can be conferred on an engineer. The 
Caltech representatives are among 
100 engineers in the United States 
who were honored this year by elec­
tion to the academy. 

Heart valve engineering 

Heart valves have been installed in 
about 500,000 patients since physi­
cians became proficient in the use of 
hea rt-lung machines and open- heart 
surgery in the early 1960s, and these 
prostheses have made enormous 
contr ibutions to the quality and 
le ngth of life of their wearers, Wil­
liJlll H. Corcoran told alumni . "But 
we can do even better," he sa id as he 
described heart valves' fun ctions and 
design. 

Corcoran , professor of chemical 
engineering and vice president for 
Institute relations, noted that "the 
human body is an excellent place to 
apply chemica l engineering knowl­
edge. From th e viewpoint of th e 
chcmical e ngin ee r as w e ll as the 
phys ician, it is a fantastically in ­
teres ting structure ." Then he 
showed s lides of several types uf 
va lves as he compared their con­
struction and effectiveness. 

After out linin g points for im ­
provements in heart-valve designs, 
he described the characteristics of an 

William H. Corcoran 

ideal device. They include s terility 
and non-toxicity, surgical conveni­
ence for insertion, minimum of resis­
tance to blood flow, and minimum 
reverse flow in a closed valve. Struc­
turally and mechanically sound, the 
valve would last for as long as 25 
years. It would cause a minimum of 
hemolysi s from shear in g of red 
blood ce ll s and have little throm-

boge nicity (formation of clots). It 
would be economica l. 

Continuing progress in chemical 
and engineering studies on va lves is 
bringing us closer to this ideal de­
vice, Corcoran concluded. 

The politics of water 

Wate r and water right s involve 
highly charged emotions and com­
plicated politics, jam es P. Quirk, 
professor of economics, told alumni 
as he discussed "The Simple 
Economics of Water as Applied to 
the Colorado River." 

ror example, Quirk explained that 
current allocations of Colorado River 
water are based on the Old West's 
appropriative doctrine of 1850: First 
in time; first in right. For the first 50 
years after 1870, Quirk said, the 
major users of Colorado River water 
were th e Palo Verde and Imperial 
Va lleys' irrigation districts. The 
upper basin states - Colorado, 
Utah, Wyoming, and New Mexico ­
began to worry about losing their 
water rights under the appropriative 
doctrine, Quirk explained, and in 
1922 they concluded an agreement 
to deliver to the lower basin sta tes -
California, Arizona, and Nevada -
seven-and-a-half million acre feet 
(maf) a year. This is half the river's 
annual flow. 

To keep their half, the upper basin 
states built G len Canyon Dam in 
1963. Drought or no drought, ::2uirk 
pOinted out, the upper basin holds 
back every drop over the agreed­
upon seven-and-a-half maf, and 
Lake Powell currently contains about 
15 maf. (Evaporation losses from 
Lakes Powell and Mead run about 
1.5 maf a year). 

The aSSignment of water rights 
that emerged from the 1963 Arizona 
vs. California case eventually will re­
sult in a loss of water for California, 
Quirk noted. Under this decision, 
California was to get 4.4 maf a year 
and Arizona 2.8. Arizona, however, 
was unable to get funding to bring 
the water to Phoenix and Tucson and 
had to give up its unused portion to 
its neighbor. But when the Central 
Arizona Project is completed in 1985, 
California'S supply will be cut back. 

Caltech • NAS limelight 
Cal tech faculty and alumni were 

in the lim elight again this spring 
when the National Academy of Sci ­
ences announced its new members. 

Ivan E. Sutherland, MS '60, Cal­
tech's Fletcher Jones Professor of 
Computer Science, was elec ted to 
membership, as were three other 
alumni: Robert N. Hali, BS '42, PhD 
'48, phYSicist at Genera l Electric 
Company's Corporate Research and 
Development Center in Schenectady, 
New York; Richard j. Reed , BS '45, 
professor of a tmospheric sciences, 
University of Washington, Seattle; 
and George M. Whitesides, PhD '64, 
professor of chem is try, MIT. 

Sutherland's election to the pres­
tigious academy brings to 44 the 
number on the Caltech faculty who 
are members. A computer research 
scien tist, Sutherland is developing 
new philosophies of computer de­
sign, programming, and use in order 
to cope with the rapid ly changing 

nature of computer components. 
One of his early concepts wa s 
computer-drawn pictures in industry 
and education - that were used for 
everything from automobile design 
to simu lating airplane landings for 
pilot training. 

Schmidt honored 
Maarten Schmidt, professor of as­

tronomy and chairma n of the Divi­
sion of Physics, Mathematics and 
Astronomy a t Caltech, is one of 15 
scientists from nine countries who 
have been elected foreign associates 
of the National Aca demy of Sci­
ences. Schmidt is a ci tizen of the 
Netherlands. 

Although full membership in the 
Academy is accorded only to Ameri­
ca n citizens, fore ign scientists who 
have done outstanding research in 
the United States are honored by 
election as foreign associates. 
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Shock waves to smog 

Alumni absorb reports on research 
Life on Mars: It's Us 

The Viking Mission, despite its 
failure to find life on Mars, was a 
dazzling engineering and scientific 
achievement, Norman H. Horowitz, 
professor and chairman of the Divi­
sion of Biology, told alumni as he 
explored its findings. 

Horowitz described the five in­
struments on the Viking landers that 
searched for evidences of Martian 
life - the cameras, the gas chro­
matograph-mass spectrometer which 
analyzed soil for organic matter, 
and three instruments which per­
formed metabolic measurements 
on the soil. He summarized the con­
clusions: "Even though some am­
biguities remain, there is little doubt 
about the meaning of the observa­
tions of the landers," he said. "At 
least those areas on Mars examined 
by the two spacecraft are not hab­
itats of life. 

"The most surprising finding of 
the life-seeking experiments is the 
ex traordinary chemical reactivity of 
the Martian soil: its oxidizing capac­
ity, its lack of organic matter down to 
the level of several parts per billion, 
and its capacity to fix atmospheric 
carbon (presumably into organic 
molecules) at a still lower leve l. It 
seems that Mars has a photochemi­
cally activated surface that is main­
tained in a state far from ch emical 
equilibrium, due to low temperature 
and the absence of water." 

Although the Viking Mission 
failed to find life on Mars, it under­
scored our increasing capacity to 
explore space and it paved the way 
for future missions, Horowitz said. 
In this context he quoted Ray Brad­
bury who once remarked, "We have 
found life on Mars, and it is us." 

Norman Horowitz 

Nitrogen fixation 

Research that may lead to more 
economical ways of meeting the 
world's demand for food and energy 
was described by John E. Bercaw, as­
sociate professor of chemistry. 

Bercaw has synthesized two 
mol ec ules containing either z ir­
conium or titanium; these molecules 
are capable of converting molecular 
nitrogen into hydrazine, an impor­
tant step in the fixa tion of ni trogen 
to ammonia. 

"Molecular nitrogen normally is 
unreactive, but a few smart plants 
know how to convert it to useful 
nutrients through the process 
known as nitrogen fixation," Bercaw 
explained. "Nitrogen fixation is one 
of the least understood processes in 
nature, but it is a fundamental step 

in the whole process of nutrition be­
cause it is essential for the creation 
of plant p ro tein. Plant protein in 
turn is metabolized by animals to 
form animal protein ." 

There is an abundance of N2 in 
our atmosphere but most plants are 
not able to use it directly, he ex­
plained. Synthetic ammonia fertiliz­
ers must be used instead. 

"An understanding of the chemis­
try of nitrogen fixation could lead to 
more economical production of fer­
tilizers, and help to solve food and 
energy needs," he said. But he ex­
plained tha t the process he has de­
veloped is not yet economically prac­
tical because titanium and zirconium 
complexes are still very difficult and 
costly to synthesize. 

Shock waves 

Those attending Hans Liepmann's 
Alumni Seminar Day talk on shock 

duced by combustion engines. Such 
a reduction would allow adjustment 
of engines so that the amount of 
carbon monoxide they produce can 
be drastically altered. 

The key to such a reduction, said 
Clauser, would be the use of engines 
in which the flame front of the burn­
ing fue l does not move in relation to 
the wall of the combustion chamber. 
In his research, Clauser developed 
an apparatus in which a metal sur­
face could be moved in any speed or 
direction past a burning flame, or 
could be stationary. He found that a 
moving wall caused a quenching of 
the flame near it and that the 
quenching produced unburned hy­
drocarbons. But he found that if the 
wall is nearly stationary, quenching 
does not occur, with the result that 
all the fuel is burned. 

Altering conventional gasoline en­
gines to take advantage of this dis-

Ham Liepmann discusses shock waves and how they are created. 

waves found out about the subject 
first hand because Liepmann used 
the laboratory apparatus to make the 
room reverberate with his topic. 

After demonstrating with a water 
tank how shock waves are created 
by the release of energy, Liepmann 
unleashed a loud pop on his audi­
ence. He used a device cal led a 
shock tube that built up gas pressure 
behind a diaphragm tha t was sub­
sequently ruptured. Shock waves of 
remarkable strength could be pro­
duced in the laboratory, Liepmann 
pointed out, to create an even more 
powerful shock wave that was fun­
neled into a small transparent cone 
heating the gas inside to more than 
50,000 degrees Kelvin, creating a 
bright flash of light. This wave was 
contained so that the audience heard 
only a muffled pop. 

Liepmann, the Charles Lee Powell 
Professor of Fluid Mechanics and 
Thermodynamics, described how he 
and his colleagues are using shock 
waves in liquid helium to study the 
thermodynamic behavior of that 
material. 

Is smog really necessary? 

Automakers still have plenty of 
room in their attempts to reduce au­
tomobile pollution, said Francis 
Clauser, the Clark Blanchard Milli­
kan Professor of Engineering, in his 
lecture, "Is All This Smog Neces­
sary?" Clauser discussed research he 
has conducted that shows that it is 
possible to reduce by a thousandfold 
the unburn ed hydrocarbons pro-

covery will not be easy, Clauser 
warned. However, he said he has 
concluded that engines such as gas 
turbines, steam engines, and Stirling 
engines should be able to achieve 
emission levels far below the operat­
ing levels of today's gasoline e n­
gines . 

Journey into the past 

In th e midst of writing a bi­
ography about the brilliant but ec­
centric seventeenth century En-

}. Kenl Clark 

glishman, Goodwin Wharton, Cal­
tech's J. Kent Clark, professor of 
English, traveled to Bath for insights 
into the city and its people as one 
would have found them between 
September 10 and October 8, 1687. 
On Alumni Seminar Day, Clark re­
traced this journey for his audience. 

The challenge for biographe rs, 
C lark told his listeners, is to recon­
struct episodes in the lives of their 
subjects as accurate ly as possible. 
C lark's interests during his trip to 
Bath centered around a one-month 
romantic pursuit by Wharton of the 
queen of England, Mary Beatrice, 
wife of James II. 

What did Bath look like in 1687? 
Who lived in the city? How did its 
inhabitants dress? Clark described 
his insights - and how he con­
structed word pictures depicting the 
city after a journey to modern Bath 
that involved long and absorbing 
searches through old records and 
maps. 

Clark discussed his frustrations in 
attempting, unsuccessfully, to find 
the given name of a Mistress Gay, 
one of the leading ladies in the true­
life scenario involving Wharton and 
the queen. And he shared his feel­
ings of triumph when he discovered 
a schematic diagram of the fashion­
able Cross Bath where Wharton car­
ried on his flirtation. 

In a trave ler's account of the times 
he found the queen's bathing outfit 
described. This yellow canvas gown 
with weights at th e bottom com­
plim ented her modesty as she 
ba thed in the presence of onlookers 
in the ga llery - one of whom was 
the entranced but ultimately frus­
trated Wharton. 

The rings around Uranus 

The audience for Peter Gold reich's 
seminar on the rings of Saturn and 
Uranus got a taste of what it's like to 
be caught up in the excitement of 
scientific research. Goldreich, pro­
fessor of planetary science and as­
tronomy, described the recent dis­
covery of three new rings around 
the planet Uranus. Their find brings 
to eight the total number of Uranian 
rings that astronomers have found. 

Goldreich also announced that as­
tronomers at Cal tech and the Hale 
Observatories were attempting the 
very next week to obtain the first 
picture of Uranus's rings. He re­
vealed that his colleagues were 
planning to search for rings around 
Neptune, and that the motions of 
the Uranian rings hinted that they 
might be under the influence of a 
heretofore undiscovered moon of 
Uranus. 

The rings of Uranus were origi­
nally discovered in 1977 by several 
independent groups of astronomers, 
notably a Cornell University team 
headed by James Elliot, Goldreich 
said. Five rings were resolved in an 
original discovery that involved 
measuring how a star blinked on 
and off as it n eared the planet and 
passed behind the rings. On April 
10, 1978, Eric Persson measured 
another "occultation" and resolved 
three more rings . The observations 
were made at the Las Campanas 
Observatory in Chile, using the 
du Pont Telescope there. 

In his seminar, Goldreich also de­
scribed theories about the famous 
rings of Saturn. He said that compet­
ing theories exist about their com­
position - whether they are primar­
ily ice or iron - and that astrono­
mers a rc currently debating the size 
of the ring materia l and its thickness. 
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Harrison Schmitt 

From the moon to Capitol Hill 
by Winifred Veronda 

Harrison H. (Jack) Schmitt (BS 
'57), after receiving his PhD degree 
from Harvard in 1964, decided that 
the most exci ting thing he could do 
wi th his ed uca tion as a geologis t 
wou ld be to get involved in the 
country's fledgling space program. 
This decision led to an assignment 
with Euge ne Shoemaker, Cal tech 
professo r of geology, deve loping 
field geology techniques for the firs t 
me n o n the moon, and then to selec­
tion as a n as tronaut. In Decembe r 
1972 Schm itt, after a fl ight aboard 
Apollo 17, beca me the firs t scientis t 
to ex plore the lunar surface. Follow­
ing the fli ght he was named chief of 
scientist-astro nau ts. 

Deciding what to do for an encore 
when you've walked on th e moon 
could prove challe nging, but Schmitt 
had no difficulty focusing on a new 
career - in part, beca use he'd con­
sidered nll1ning for public office ever 
since he was in graduate school. 
After s tints as a Sherman Fairchi ld 
Distinguished Scholar at Caltech and 
NASA ass is tant administrator for 
energy programs, he resigned from 
th e space program in August 1975 to 
enter politics. In November 1976 he 
was elec ted aU. S. Senator from 
New Mexico. 

Interviewed in his office in th e 
Se n ate Bu ildin g in Washington, 
D. c., Schmi tt discusses such topics 
as what it's like to shift from astro­
naut to senator, how he feels about the 
future of the space program, 
and where the government's science 
dollar is going. 

Wa s it hard 10 shifl from the objective and 
ana lytica l approach of the scien tist to the ad­
vocacy role of an elec led official? 
My own transition was made easier bc­

ca use of my backgruund as a geologist. I 
conside r geology a science but " Iso an art 
- because there are never e nough equa ­
tions to take ca re of a ll the va ria bles that 
nature presents. So a geologis t learns to 
adopt an advocacy de mea nor because 
he's continua ll y formin g differe nt in ­
terpre ta tions than hi s co ll eagues for the 
sa me se t of fa cts. In this sense, maybe 
geolog ists have to learn a little bit of poli ­
tics ri ght from the cradle . In my case, 
shifting to public office was eased be­
ca use I worked with the public while I 
was still a n as tronaut. I oft en spoke to 
public groups about s pace ex ploration, 
and I beca me increasingly involved in 
di scussions about other issues beca use 
people alm os t never confine themselves 
to the topics of the day. Just a nswering 
th e qu estio n, " Was it worthw hile to 
spend 20 millio n doll ars to go to the 
moon?" forced me to lea rn about a lo t of 
o ther programs th" t the money might 
have supported, so that I could build a 
case - a technica l onc, at any rate - for 

th e va lue of th e s pace program. Of 
cou rse, I still maintain tha t the rea l 
worth of th e space progratTI is in its im­

pact in the human psyche, not in do ll ars, 
but mos t people expect a techni ca l 
answer. 

Arc YOIl regarded as 1/ celebri ty in CO llgress 
beca llse you're aile of a small lIandful of 
people wlIo have v isited I1l1 oliter plalle tary 
body ? 
The onl y hint that I might be is when a 
sena tor asks me to ta lk with some of hi s 
con s tituents , u sua ll y youn g people 
w ho've come to visit, Or nlaybe to go 

into hi s state a nd talk wi th people there 
abou t the moon. Of course, sena tors are 
much li ke as tronauts; they think they' re 
first a mo ng equa ls . They don't ma ke 
many concessions to another person 's 
unique ness. 

Occasiona lly in committee sessions I 
sense an awareness that I bring a differ­
ent backgrou nd to the deliberations. I 
detect some appreciation of my abi lity to 
understand the technica l aspects of the 
issues we're considering. 

For exa mple, Senator Moynihan men­
tioned in a nationa l televi sion interview 

program tha t he fee ls ex traordinarily un­
comfortable when he votes diffe re ntly 

than Jack Schmitt on energy policy, but 
so far, hi s di scomfort hasn't changed hi s 
vote. 

Harrison Schmit t 

Wilen did you decide to run for public office? 
I made the basic decision in the ea rl y 
1960's when I was in graduate school at 
Harvard. Then I fil ed the idea away in 
the back of my mind, but took ca re not 
to close off the option. A few years la ter 
when I was earnin g a reasonable income 
I began to save money so j could finance 
the start of a campaign. 

My first overt step toward mnning for 
office came in 1975 when I d ecided not to 
mn for Congress after I was asked to 
consider doing so. At this point I began 
to look seriously at the developing poli ti­
ca l situation in New Mexico, and I d e­
cided that 1976 would offer me a reason­
able opportunity to run for the Senate. 

What are your major goa ls as a sella tor? 
In general I want to look for solutions to 
prob le ms ra th e r th a n tr ea tm e nt for 
symptoms. Li stening to politicians who 
treat symptoms is one of the fru s tra tions 
facing Americans today. I believe that 
o ur e nergy problems, infla tion , the ero­
sion of the dollar a ll have real solutions, 
and that we ca n find them. 

What aboll t our l1alional sciel1ce policy? 
The ad ministra tion doesn' t rea lly have a 
science po li cy. We're moving piecemeal 
in thi s area, if a t a ll . I'm opposed to the 
regula tion of science, but certainly we 
should define the fed eral government's 
role. I' m looking into this question as a 
member of the Commerce Committee's 
Subcommittee on Science, Technology, 
a nd Space. 

In thi s a nd o ther committees, I'm in­
volved in deci sions about a new tele­
communications policy, the di sposa l of 
nuclea r waste, and huw you manage in­
tern ational resources. H ere we're using 

our successful management of the global 
sa telli te communica tions network IIN -

TELSAT) as the s tarling point . IN ­
TELSTA:r's success has led me to con ­
sider ap plying the same model to the 
ex ploitation of deep sea resources, the 
worldwide disposa l of nuclear was tes, 

development of the antarctic, space ex­
ploration - and even the management of 
the Pa nama Canal. 

Whal aboll t YOllr work in lIoll -tecllllologica l 
areas? 
In o ther committees I'm working o n a 
be tter a nd more affordable re tir eme nt 
securi ty system, the effici ent de li very of 
hou sing services to peop le who ca n' t 
affo rd housing, a nd monetary ex port 
policy. 

But my biggest job right now is on the 
Ethi cs Committee where I'm vice chair­
man of a non-partisa n committee ca lled 
the Select Committee on Ethics. Along 
with Ad lai S tevenson I' m in cha rge of 
enforcing the professional ethi cs rules. 
And this is an impossible ta sk. If profes­
sional e thi cs don ' t enforce the mselves 
you ca n' t enforce them - or at" leas t you 
ca n only do so in a very limited way. 
Probably I' ll eventually make a recom­
mendation to the Senate based on a full 
di sclosure of finances, travel, and gifts, 
rather than on an internal police sys tem. 
Then the code will be se lf-enforc ing be­
cause the public will have all th e infor­
mation it needs to judge the conduct of 
its senators. 

Hmo do YOIl fee l abollt the futllre of the space 
program? 
I'm very op timistic. Man has proved he 
ca n li ve and work in space. There's no 
reason why he won't move further into 
space and on to other planets. A who le 
gene rati on is alive that has grow n up in 
a n era of space ex plorati on. These young 
people are excited about space- related 
careers. I' m confident that the parents 
of the first Martian colonists are living 
today. 

To a cnsllal observer, il looks as if il/ terest 
ill lire space program peaked with tire first 
manl1ed maori lan dirlgs and the/l dimillished 
substa 1/ tially. 
The loss of interes t occurred within the 
media , not the public. The media as­
sumed that people were tired of wa tch­
ing astro nauts work in space and so they 
began to shift the time to other subjects. 
They offe red no li ve coverage when the 
crew o f the third sky lab miss ion re ­
turned, even though this crew stayed in 
s pace longer, by fa r, tha n a ny se t of 
human beings up to that tim e. One 
co uld a rg ue that th e med ia evaded 
respons ibi li ty to hi s tory throug h thi s 
neglect. 

The haza rd in the media' s ind iffe rence 

is its impact on federal budgeting. Unfor­
tunately politicians often ga uge their ac­
tions by what the press and telev ision 
a r e inte res ted in and not what th e 
people arc interested in . 

Perhaps the media now regard space missions 
as rouline aspects of Oll r leeil/lOlogical era. 
But the missions aren' t routine. Each one 

is different. Space shultle miss ions bea r 
no relationship to Apollo missions, for 
example. Of course the media's loss of 
interest is partly NASA's responsibility. 
NA SA tended to think it cou ldn' t do 
anything with public relations unless an 
astrona ut wa s present as a spokesman . 

But the as tronau ts couldn ' t do every­
thing a nd so many opportunities for ex­
citing, newsworthy coverage of the space 
program were missed. 

What abollt the willil1gl/ess of the fe dera l 
governmenl 10 prOVide budi\e t sllpport for 
space exploration ? 
Congress has shown its willingness to 
support space programs; the block is at 
the level of the administration. The ad ­
ministration is holding funding at a half 
bi lli on do llars be low what Congress 
wou ld approve. With NASA and its ad­
ministrative structu re already in ex is­
tence,. an additiona l half bi lli on dollars 
wou ld make a tre me ndous impac t in 
what we could accomp li sh. 

If lIot into space, where is the government's 
science dollar go ing? 
Into defense, energy, the environment. 
This administration is in a holding pat­
tern where techn ology is concerned. 
Obviously it has not d eveloped a coher­
ent policy for scientific resea rch and 
inn ovat ion, nor for s pace. May be its 
leaders are still trying to ge t oriented, 
but they've taken a long time to do so. 
O ne spot that does look brighter than 
the others is in funding for uni versit y re­
search. For thi s, Frank Press deserves a 
lot of credit. 

We've hea rd considemble disClission abo ll t 
changes in the aslrol/aut's life directions be­
ca li se of the impact of their experiences in 
space . How would If all assess tlris impact in 
YO ll r own life? 
:ro begin with, I beli eve these cha nges arc 
more apparent tha n genuin e; th ey' re 
based on media trea tment of as tronau ts' 
ca reers. Of course everyone who went to 
th e moon found that the ex perience 
cha nged hi s outlook to some degree. But 
the effect was a maturing one, a rei n­
forcemen t of goa ls, of what we beli eved 
up to that time, rather than a di scon­
tinuity. In every case where the press 
devoted considerable coverage to an in ­
dividual who cha nged his directi on after 
a moon mission - who became deeply 
involved in re li g ion or the e nvironment, 
for example - the roots of this interes t 
already existed but had been subordi ­
nated to the business of being an as­
tronaut. When I became a senator, I was 
doing some thing differe nt from being 
part of the s pace program , but th e 
change had nothing to do with going to 
the moon. I made the decision to run for 
political office many yea rs ago. 

Of course the experience was unique 
and extremely worthwhile - par tly be­
cause we were all concentra ting so in ­
te nse ly on a sing le objective. About 
450,000 people in this country are re­
sponsible for the success of Apollo, and 
most of them feel tha t this waS the most 
important thing they could have done 
with their li ves. I'm one of those people. 
But I wan t the opportunity to go on to 
other things tha t are importa nt . like 
my work as a U. S. Senator. 
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More Seminar Day summanes 
A geological history book 

Hints of an intriguing pattern of 
ea rthqu ake recurrence in southern 
Ca lifornia over the past 1,500 years 
were described by Assistant Profes­
sor of Geology Kerry Sieh in hi s 
Alumni Seminar Day research semi­
nar. Sieh's s tudies reveal that at leas t 
nine large ear thquakes have struck 
the Palmdale region since the sixth 
century, A.D. and his findings may 
aid in und erstanding how the San An ­
dreas fault will behave in the future . 

Sieh explained that in conducting 
his research he explored a geologic 
"history book" along the San An­
dreas fault - a dried-out marsh in 
w hich ev idence of a ncient ea rth­
quake movement s we re pre ­
served. Ca rbon-14 da ting of the or­
ganic material in the layers reveuled 
their age: from about 500 A.D. until 
the early 20th cen tury. Shifting of 
the marsh layers revealed when they 
had been struck by earthquake move­
ments. 

His information brackets the dates 

of nine great earthquakes that struck 
the area over the last 1,500 years. 
Th e ir approximate dates, plu s or 
minus about 50 years, are 575 A.D., 
665, 860, 965, 1190, 1245, 1470, 1745, 
and 1857. "The average recurrence 
rate of 160 years shows clearly that 
ea rthquake prediction research in 
southern California is ex tremely im ­
portant beca use large earthquakes 
do recur often enough to warrant 
such efforts," Sieh said. 

But he cautioned that th e 160-year 
rate is only an average "recurrence 
interva l" for th e past 1,500 years. 
Some earthquakes were separated 
from one another by 50 to ] 50 years 
while others were separated by 200 
to 250 years. In fact, S ieh noted , 
'The earthquakes appear to occur in 
pairs, with more than two cen turi es 
between each pair and about a cen­
tury between the members of each 
pair. Although the pairing may be 
due to chance, this would seem to be 
an unlikely coincidence." 

Is U.S. science declining? 
The apparent decline of science in 

the United States in the last decade 
is, in essential respects, not likely a 
decline at all, according to Daniel J. 
Kevles, Caltech professor of history 
and author of a recently published 
work about the American physicists' 
community. 

Kevl es told alumni that, to be 
sure, there has been a decrease in 
funding for resea rch ill academe and 
industry, und a reduction in th e 
number of PhD's in the p hysical sci­
ences. But paradoxically, these de­
creases do not appear to have led to 
a diminished quality in American 
science. 

The resolution of th e paradox lies 
in the fact that the large majority of 
advances in science are the work of a 
comparative fraction of the scientific 
community, according to Kevles. 
And the systems of recruitment and 
support in American science tend to 
give the greatest opportunities to the 
bes t people, on the whole. 

"What counts in scientific man ­
power is not so much the total 
number of people as their quality," 
Kevles sa id. "The falloff in PhD's has 

probably occurred among the less 
able candidates." 

Simi larly, what counts in the fund­
ing is not so much the tota l dollar 

Danid Kevles 

amount as how it is used . And 
Kevles reassured his audience that, 
on th e whole, the distinguish ed 
schools of science and the best scien­
tists s till seem to be getting consid­
erab le su pport for resea rch and 
training. It is the lower ranking de­
partments of science that have suf­
fered in recent years . 

How the ear hears 
Tones from a device that can 

mimic sounds from musical in­
strume nts were pl uyed by Geo rge 
Z weig, professo r of theoretical 
physics, in his Seminar Day discus­
sion. The machin e a lso allows its 
operator to create different sounds 
than those that any ins trument ca n 
produce. The muchin e's repertoire 
- as demonstrated by Zweig -
ranged from tones almost undistin­
guishable from those of violas and 
clarinets to a rendition of "Twinkle, 
Twinkle, Little Star," eerily resem­
bling a fugitive composition from the 
"S tar Trek" sound track. 

Zweig ex plained that the device is 
the bruinchi ld of Alan Danziger, BS 
77, Timothy D. Ryan, BS 78, and 
Donald Lieberman, who is on leave 
from the Institute . It is enclosed in 
an 18-in ch cube with a small at­
tached keyboard. Zweig uses it in 
his laboratory to create custom­
tailored sounds and to monitor the 

way the bruin responds to them. 
In his Seminar Day lecture, Zweig 

played the "music box" when he 
discussed the s tructure of so unds and 
how our understanding of the hea r­
ing process can be applicd in practi ­
ca l ways. He described the anatomy 
and compone nts of the auditory sys­
tem and thc functions of the outcr, 
middle, and inner ear, and also ex­
plained how sounds excite the hear­
ing mechanism and are identified by 
the brain. 

Our understanding of the hearing 
process has made it possible to iso­
la te only those tona I prope rties tha t 
can be detected by the human ear 
and to record them in a computer, 
Zweig explained. In this way u wave 
form can be simplified without al­
tering its sound. The device that 
Zweig demonstrated can then pro­
duce a tone so close to that of the 
actual instrument that it is almost un ­
distinguishable from the original one. 

Glee Club's "Spring Jubilee" 

In .-1 traditiollJI {('<HUft> of the Alumni S('min~1f Day proWr1m, the ( a/tech C f('(' Club presented irs 64th 
annu,]1 home concert , Spring Jubilee . Ahnve, the Women ·" C;1(,0 Cluu ' ings Ur,1 hms' ·'1 Hear a 1-/,1(1) '· 
d S 1977-7n ASCfT Prf'Sic/cn l Bert Wells (s('C'oncJ from right) acC'ornpanies on Ow h'lrp . Pianist Shawn 
Half, a grrlr/tJdte student in flIec.:h dn ical (lngifleering, is at right. 

Computer speeds efforts 
to monitor earthquakes 

A computer developed by a Cal­
tech graduate student to watch over 
the Institute's extensive network of 
seismometers is allowing seismol­
ogists a faster, more precise look at 
southern California earthquake ac­
tivi ty. The computer allows records 
of seismic events to be made avai l­
able for study far more quickly than 
previous systems where they were 
measured by hand. 

Carl Johnson, who created the 
system, says the computer has re­
duced the interval between the oc­
currence of a seismic event and its 
inclusion in a preliminary catalog 
from many month to tWo or three 
days. "This rapid availability is es­
sential if seismologists are to analyze 
earthquake activity as it occurs," he 
explains. 

The computer, dubbcd the CEDAR 
System for "Cal tech Earthquake De­
tection and Recording System," is 
the only one of its kind that is cur­
rently operating in this country. It 
monitors the Ca ltcchlUSGS network 
of 148 seismometers in southern 

Ca liforniu via phone lin es, and it 
records data from th e seismometers 
only when it detects an earthquake. 

In the two years since it began op­
eration, it has proved to be more 
thorough and precise in its data re­
cording than previous method s. It 
detected about 20 percent more earth­
quakes than scientists spotted by 
visually scanning the wiggles on th e 
data from seismic stations. Johnson 
is using the improved data to study 
patterns in the swarm s of tiny h·cm­
ors in California'S Imperial Valley. 

The CEDAR System makes it pos­
sible to loca te earthquakes more ac­
curately oeca'use' its ' c5rr'l5i.i~er'-bll1 
determine the arrival time of seismic 
waves at any station to within .02 
seconds . Persons reading film rec­
ords from the network could only 
meas ur e th e arrival tim es of th e 
waves to within .05 seconds. Seis­
mOlogists use timing from several 
stations to pinpoint a tremor's loca­
tion und ca n now pinpoint ea rth ­
quake c pi ce nte rs to within 50 to 
100 meters. 

Fulbright Alumni Association 
Several Caltech graduates are cli­

gible to become members of a new 
ulumni association, and Caltech Pro­
fessor of History Robert Rosenstone 
is asking them to get in touch with 
him . Rosens tone is helping the 
newly formed Fulbright Alumni As­
sociation (FAA) to compile a roster of 
names of all Americans who have 
participated in Fulbright programs. 
He explains that, until now, there 
has been no record of the more than 
41,000 Americans who have received 

Fulbright grants. 
Anyone who is, or was, a reCIpI­

ent of a Fulbright grant, or who 
knows the names of other recipients, 
is asked to contact Rosenstone in 
Caltech's Division of the Humanities 
and Social Sciences with th e indi ­
vidual's name, host country, years of 
participa tion, and current address 
and affiliation. He emphasizes that 
submitting a nam e for th e roster 
does not obi iga te a person to become 
affiliated with the FAA. 

Wright receives Straub Award 
Steven Jay Wright, PhD 77, has 

receiv e d th e Lor e n z G. Straub 
Award for his thesis, a fundam ental 
hydraulics study of how sewage dis­
charges diffuse into the ocean or 
how smokestack emissions diffuse. 

Wright is th e third Caltech 
graduate student in three years to 
win the prize. The Straub Award is 
given for the most outstanding 
thesis in hydraulic engineering or a 
closely related field submitted by en­
trants from throughout the United 

States and several foreign countrics . 
His thesi s was entitled "Effects of 

Ambient Crossflows and Density 
Stratification on the Characteris tic 
Behavior of Round , Turbul ent , 
Buoyant Jets." His thesis supervisor 
was Norman H. Brooks, th e James 
Irvine Professor of Environmental 
and Civil Engineering and director 
of the Environmental Quality Labo­
ratory at Caltech. Wright is now as­
sistant professor of civil engineering 
at the University of Michigan. 
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Surmounting the Shock of the Freshman Year 
by Winifred Veronda 

Ca ltech freshme n arc a uniqu e 
group. Brilliant and passionately in­
terested in their field s, th ey often 
ranked at the top in th eir high school 
classes . There, they seld om earned 
less than A's in subjec ts they cared 
about and they generally achieved 
4.0 averages without working very 
hard. Often they ga ined reputations 
a mon g th e ir classmates for being 
rather eccentrically brainy and some­
times they e ndured the ftlJstrations 
of knowing their science and math 
better than their teach ers. Some 
found conversa tions on dates a prob­
lem. (If you're genuinely enraptured 
by polynomia l root approximation 
programs rath er than rock s tars, 
w here do you find a hi g h schoo l 
date who sh ares you r enthus iasm?) 

As Ca ltech freshmen the ir situa­
tion changes drastically. No longer 
standouts, they become part of the 
group, stru gg lin g to ge t throu gh 
first-term math a nd physics a nd 
learn ing that the phrase, "drinking 
from a firehose," means absorbing 
information dispensed by their pro­
fessors, not guzzling water a t a rapid 
r<lte. Memories of this ad justment 
(<lnd proof of its consis tency) caused 
one 65-year-old a lumn us, now a Ca L­
tech facu lty m e mbe r, to re m a rk, 
"Thank God I don ' t have to fa ce it 
again." 

Special reward s come along with 
the discomfort: lea rning about favor­
ite subjects from professors who a re 
world leaders in their fields, feeling 
close to a gro up of other yo ung 
people who s hare the same inter­
es ts, not having to listen to class­
ma tes asking naive scientific ques­
tions, and feeling fr ee to talk about 
physics on a date - if one chooses. 

But the firs t order of business is 
the trans ition . Some fres hmen begin 
to feel a ppre he n siv e as soon as 
th ey' re a dmitted. Others remain 
convinced that their intellects will 
carry th e m throug h th e process 
without mu ch s tra in , eve n after 
warnings fro m upperclassmen a t 
Freshman Ca mp that Caltech will 
make de mand s much m ore strenu­
ous than high school. 

Too stubborn to quit 

Eric Kaler, a senior majoring in 
ch emical engineering, admits that he 
was one of the prematurely confi­
dent. Kaler, who las t year received 
the Donald S . Clark Award for out­
standing leadership and scholarship, 
says, "I expected Caltech to be hard­
er than high school but I did n' t ex­
p ec t it to be so much harder. At 
Freshman Ca mp I thought the coun­
se lors who told u s how hard it 
would be were talking to the other 
guys. ] just didn't believe I'd be in a 
class with so many people who were 
sm ar te r than m e, and in a fi e ld 
where I'd always been the best. 

"Th en T started going to lectures 
and th ey were way over my head . 
Within a week I was scared stiff I'd 
fail math and physics. But I never 
thought of quitting. I was too s tub­
born for tha t. 1 did a lot of growing 
up the first year when I rea lized how 
much I'd have to settle down if T 
wanted to m ake it. " 

Rebecca Hartsfield, a senior major­
ing in geOlogy, experienced the same 
panic. "] th ought Caltech would be 
tough," she says, "but it was worse 
than I expected . I fa il ed my first 

physics quiz and then I became con­
vinced I couldn ' t pass anything. I 
spent too much time worrying and 
not enough time sleeping. But after I 
passed my firs t- te rm courses I began 
to get my fee t on the ground ." O nce 
she did so she also found time for 
activities: competing on the swim 
tea m, s ing ing in the G lee lu b, and 
servin g as Page House vice presi­
dent and secretary as w ell as on the 
ASCIT Public Affairs Committee. 

"I believe anyone here w h o is will ­
ing to put in the effort ca n make it, 
but some students are horrified at 
spending two or three hours on a 
single physics problem," Becky says. 
"They don't unders tand that Ca ltech 
requires a different level of effort 
than high school where you cou ld 
solve a problem in 15 minutes . It's 
hard for them to adj ust to supplyi ng 
their own motivation. " 

Lynn Hildemann, a sop homor e 
majoring in biology, ad d s, "Most 

th e m. But s urviva l at Ca ltech 
mea ns working in cla ~ses just be­
cause we want to learn. We discover 
our real interests and focus on th e 
information we'll need for careers." 

Doug Rountree, a senior majoring 
in applied phYSiCS, expresses the dif­
ference anoth er way. "A t Ca ltech 
you don't compete with people," he 
says. "You contend with a body of 
knowledge and you probe the limits 
of your ability to understand th e 
world and the way it works." 

C larifyi ng professio na l inte rests 
causes some students to reeva lua te 
their reasons for comi ng to Caltech . 
" If you decided to major in science 
just because you go t good grades in 
it in high school," Hildemann says, 
"you soon find out your mistake and 
you don't stay." Ka ler adds, "The 
fres hm an year force~ you to ask 
you rself whether you really want a 
scientific career. The teachers here 
don't hold your hand s. They decide 

At / rC5hrnan Camp, counselors WJrIl studcnlS (h al their freshma n year will require J level of cHurl 
su/)slanliaify excepding Ihal of high school. 

freshmen had it easy in high school. 
But at Cal tech they face the possibi l­
ity of failing a course. They begin to 
question their ability." 

In a few students, the first few 
weeks produce a diffe rent effect; 
they induce a state of euphoria. 
M a thematics major Be rt Wells , 
1977-78 ASCIT president, says of his 
own experience, "My freshman year 
was exciting. I had been frustrated in 
high school because some of the 
teachers didn ' t know their subjects 
very w ell. Sometimes I unders tood 
the material be tter than they did . 

"My Caltech courses removed bar­
riers to learning and foster ed my ex­
citement for science. I could finally 
learn about field s I'd always wanted 
to know about, from people who 
w ere authorities - among th e bes t 
in the world. I was so excited that I 
asked for extra projects in addition 
to the homework. But after a couple 
of w ee ks I d ecid ed maybe this 
wasn't so wise." 

Important in the adjustment for 
most students is a shift from lea rn­
ing by rote to solving problems by 
breaking them down into the ir es­
sential components and understand­
ing each e lem ent. This shift, accord­
ing to severa l stude nts, forced them 
to "learn to think in an entirely dif­
ferent way" - a process that doesn' t 
a lways come easily . 

The adjustment also often involves 
a r eorientati o n in the goa ls th a t 
motivate studying. " In high school 
we were g rade oriented," Hilde­
mann says. "We shldied for grades 
an d o ft e n we lik ed co urses ju s t 
because we received high ma rks in 

on the maximum you can take and 
they don't hesitate to administer it. 
This leads you to ask whether you 
really want to work so hard . If you 
don't, then you leave. If you are 
willing, then you discipline yourself 
to do the work that Cal tech dem ands 
and you get eight years of education 
in four. When you graduate, you feel 
a tr em e ndous se n se o f achieve­
ment." 

Rountree, a three-year baseball 
letterman and junior and senior class 
treasurer, add s, " Wh en you leave 
Cal tech you think, 'There's no doubt 
that if I have enough time, I can 
solve almost any technical problem 
that has a solution'." 

Lynn Hild emann agrees, "I've 
gained tremendous respect for my 
ability because I s ucceeded here. 
Knowing I could do the work means 
a lot to m e." 

Helping to compensate freshmen 
for the pain of adju sting is their plea­
sure in being with peo ple who 
share their own interests and intelli ­
gence level. Many comment that 
they feel fully resp ected for the firs t 
tim e at Caltech for their intellect, 
th e ir technological interes ts , and 
their capacity for hard work. 

Says Bec ky Har tsfie ld , " I was 
something of a loner in high school 
but I feel close to s tudents a t Cal tech 
because we have the sa me inter­
es ts ." Rountree adds, "It's pleasant 
to be with people who have th e 
same abilities . Friendships develop 
more readily among people whose 
minds work the sam e way. I really 
like being with people as bright as 
the students here." 

Practical benefits, in add ition to 
emotional satisfactions, derive from 
liv ing with people who share similar 
inte rests. "Your friends h elp you 
through your freshman yea r," Roun­
tr ee says. "Stud en ts form stud y 
groups to help o thers who are hav­
ing problems with a course . And 
when you're upset your roommate 
calms you down. He's generally feel­
ing better than you are and he reas-
sures you. " 

Kaler adds, "Just to live in the 
stude nt houses with p eop le who 
made it through their freshman year 
is helpful. They' re liv ing examples 
that it can be d one. 

"Seniors will spend hours expla in ­
ing materia l to a group of fresh­
man," he concludes. "Without the ir 
he lp, I don't believe I cou ld have 
made it. " 

A jolt for parents, too 

The jolt that freshman experience 
at Caltech is sometimes transmitted 
to the ir parents. AccLlstomed to see­
ing straight A's on their sons' and 
daughters' report cards, th ey are 
pe rplexed by their children's fears. 
"At Caltech you aren't expected to 
ge t grades of 90 on your quizzes," 
Hartsfield says, "but not everyone 
unders tands this - induding par­
ents. " 

"My parents knew that classes at 
Cal tech would be a lot rougher than 
in high school, " Hildemann agrees, 
"but even so, they had to ad jus t 
when I came home at the end of the 
fir s t term a nd sa id, 'I'm s u re I 
passed everything except for math 
and physics'." (She did pa ss, and 
went on to achieve a 3 .8 grade point 
average - and also found time to 
compete on the swim team, manage 
the football team and sing in the 
Glee Club and the student mu sical) . 

Parents who do understand the 
transition can be of great help, the 
students agree. "Support from par­
ents is essential," Rountree says. " I 
don't know how I could have made 
it without my family." 

As the s tud e nts beco m e up ­
p erclassmen , th ey realize increas­
ingly that success at Caltech brings 
substantial benefits in moves toward 
jo bs or graduate schoo!' Carol 
Thompson, a senior majoring in en­
gineering, explains, "One of the best 
things about Cal tech is the contacts 
you make. You d o undergraduate re­
search for professors who are world 
famous, and their recommendations 
go with you." 

Students, after graduation, re­
m ember their struggles but increas­
ingly they appreciate the benefits of 
the ir educations. Most come to echo 
the sentiments of Walter S . Baer, BS 
'59, a physicist with the Rand Cor­
poration: "My Cal tech education 
looks better every year. I knew a t the 
time that I'd learned a great deal but 
only in retrospect did ] rea lize how 
important those years really were. 
My education provided the base fo r 
all of my professional work. It gave 
me a set of problem-solving tools 
more important than any specifi c 
course 1 took or fact I learned . . . 
and a set of attitudes that encour­
ages self-reliance, wa nting to do a 
job well, and the desire to keep out 
in front." 

Rewards like that are worth some 
discomfort. 
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Class of 1953 celebrates 25 years of alumni status 

Award to 
liepmann 

Hans W. Liepmann has been 
selected the 1978 recipient of the 
Monie A. Ferst Award for contribu­
tions to motivation and encourage­
ment of research through education . 
The second recipient of the award 
since its inception, Liepmann is Cal­
tech's Charles Lee Powell Professor 
of Fluid Mechanics and Thermo­
dynamics and th e director of its 
Graduate Aeronautical Laboratories. 
The award consists of a medal and a 
cash prize of $1,000. 

Liepmann is internationally 
known for his work in fluid 
mechanics and aerody namics . 
Through his own research and that 
of his students, he has exerted a dis­
tinct influence on the design of air­
craft, rockets, and the development 
of mod e rn fluid dynamics. The 
award is named for an engineer and 
businessman who actively supported 
sc ientific research on university 
campuses. 

Timing the event /0 coincide with Alumni Srminar Day, mernbers of the class of 1'J5J c..:e /ebralf'd their 25th cll'!f)iversary on the weekend or May 13. They 
launched festiv ities o n Friday evening w ith campus lours, J !ioc ial hour, and dinner in the Athenaeum, and on SalUrd(lY they met for lunch in Dabney 
Gardens and a social hour in Millikan Board Room, in addition to a!lending Seminar Day. Lelt - Belore dinner on Frida y, Ronald L. Richmond, MS '5.1, 
PhD '57, and Mary Richmond browse through a I 95J-vintage Big T. Center-Dysa rt CoNine, BS '53, MS '54, lelt, talks with Rolf C. IIaSlrup, BS '53, MS 
'54, Eng '58, and Mrs . IIaSlrup . Right- Rolf Sai>ersk y, BS '42, MS '4.1 , PhD '49, right, chats with Gilbert U. Peppin , 85 '53, and Mrs. Peppin . Sa lJersky is 
professor of mechanical engineering at Caltech. 

Gourmet fare 

From Po/aBe SI. Germain to Amarct/o muusse pie, Ca/rech studC'n ts concocted an ambitious .<;clCCliufl 

of gourmet dishes in the third annual Intcrhouse Cooking Contest co -spol1sorf:,'d by tile Alumni As­
sociation Jnd the Master of Student IIou5es Office. Team s horn each undergraduate house prepared 
and served full -course menus to JI1 inrrcas ingly sa tiated panel or judges from the facul ty and admin­
istration. Above, Diane Wunderlich, resident associate in Dabney House, serves Ray Owen, vice 
pre~idenl for student affairs and dean of students, a plate of Legumes a Ja C recque clnd Coq au Vln as 
M aster of Swdent Housf'S lame'S Mayer looks on. Lloyd flo Lise won first prize of J microwave oven. 
Fleming I lo use placed second, winning $250 wurth 01 w ine, and Page IIouS(', in third place, won 
$ I 5U worth 01 kitchen equipment , 

Feedback on Fansome 
The antics of Aluv ial Fansome, a resi­

dent of Fleming House who receives mail 
and bills but is never seen by his house­
mates, were chronicled in the April Ca l­
tech News issue. Thi s letter from 
Robert D. Parker, BS '67, sheds new 
light on Fansome's shadoWl} character. 

I enjoyed your article in which you 
described some of the antics of the 
eminent Mr. Fansome of Fleming 
House. However, I am afraid the 
present r esidents have give n you 
some erroneous information. 

To begin with, Fansome is a good 
deal older than 8. When T arrived at 
Fleming in the fall of 1963, all of the 
magazine subscriptions were ad­
dressed to him and the people who 
were seniors (class of '64) recalled 
that he had appeared befor e them. 
At that time he did not have such a 
good credi t ra ting, and I recall re­
peated visits from collection agents 
who could never find him at home. 
The name Fansome was used regu­
larly when reserving a table at Bob's; 
the manager must have thought 
there were about ten Fansome fam ­
ilies in the neighborhood. 

Coaches stress season's successes In the second place you've got his 
name spelled wrong! As I under­
stand it, the name was invented by a 
geolOgist and is spelled Alluvial O. 
Fansome, the root being the geologi­
cal term, "alluvial fan." The fear that 
someone would recognize the first 
word led to the abbreviation, "AI." I 
never learned what the "0" stood for. 

Women's swimming 
by Coach Ed Spencer 

The Caltech women's swimming 
team completed a sllccessful season 
despite its record of one win and 
seven losses. The team, consisting of 
five women, swam without two key 
members of last year's squad and 
still came within six points of defeat­
ing four rivals. 

Sophomore Lynn Hildemann was 
voted by her teammates as winner of 
the Campbell Trophy for her out­
sta nding performance. Hildemann 
was high-point winner as well as 
co nfere nce I-meter and 3-meter 
diving champion. 

Sophomore Sue Fuhs received the 
Most Improved Swimmer award and 
is co-captain for 1979 along with 
Lynn Hildemann . Sophomore Chris 
Bockenstette posted new school rec­
ords in the 50 backstroke and Hil­
demann in the 100 backstroke. 

Team Captain Rebecca Hartsfield, 
who competed on the men's team 
during her freshman and sophomore 
years, received a four-year letter­
man's award. Junior Pam Crane, 

sophomores Sue Fuhs and Shevaun 
Gilley, and fre s hma n Grace Mah 
also made important contributions to 
the team's success. 

Men's swimming 
by Coach Ed Spencer 

The Ca ltech men's swimming 
team ended the dual meet season on 
a winning note with a strong deci­
sion over the University of Red­
lands. The victory enabled Cal tech to 
finish the seilson with a display of 
strength, after a season of struggles 
with SCIAC teams that have devel­
oped into NCAA Division 3 pow­
erhouses. Cal tech opened the season 
with a win over UC Riverside but 
then suffered seven straight losses 
before meeting Redlands in the sea­
son finale. 

Junior John Reimer set new school 
record s in the 1000 and 1650 free­
style, whi le sophomore Bill Power 
set records in the 200 breast and 400 
individual medley events. The men's 
team awarded both Reimer and 
Power the Campbell Trophy for out­
standing performance; Reimer was 
also elected the 1979 team captain . 

Fencing 
by Coach George Clovis 

Cal tech fencers have shown con­
siderable talent this year and are im­
proving rapidly. The number of 
Tec hers interested in fencing is 
growing, and an increase in num­
bers will lead to even greater team 
improvement. 

Three men who have performed 
particularly well this season are 
Senior Ed Hamrick (11 -17), Junior 
Richard (Tick) Morris (10-21), and 
Freshman Brllce Prickett (12-15). 
Prickett was th e und efeated epee 
champion of th e under-19-and-
20 age groups in southern Califor­
nia. He went to the U. S. Junior 
Olympic Championships in Hous­
ton, Texas, where he advanced to 
the second elimination round before 
being narrowly eliminated. 

Next year Hamrick, Morris, and 
Prickett plan to return, providing a 
solid nucleus around which to build, 
and severa l freshmen show promise 
of blooming into sound fencers . If 
so, we will be very respectable in 
competition and will enjoy a pleas­
ant mixture of hard work and fun. 

ROBERT PARKER, PH.D. 

FLEMING HOUSE CLASS OF 1967 
HOUSE HISTORIAN 

Robert Logan, BS '68, adds: 
AI has been a Fleming House 

member for many years. The en­
closed house li st (the oldest I have) 
shows him there in 1967 but he was 
around when I arrived in 1964, From 
about 1965 to 1968 he was also listed 
in the Pasadena telephone book at 
780 North EI Molino where several 
other Flems and I lived . 

Logan's list shows Fansome to be a 
member of the class of 1969 with a major 
in LSD. It depicts him as a "stud, jock, 
and everything else." This de scription 
suggests Fansome must have mellowed 
dramatically over the years if he has ma­
tured into the retiring and unobtrusive 
individual described in the April issue of 
Caltech News. 


