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Above: Global output of 

carbon dioxide from fossi l 

fuels and from deforesta­

tion (labeled as "land-use 

changes" on the legend; 

note the large range of 

uncertainties in the 

tropical estimates). Since 

the number of tons of 

carbon emitted per capita 

is plotted vertically and 

each region's population is 

plotted horilontally. the 

area of each bar gives the 

total amount of carbon 

dioxide emitted by each 

region. Pacific OECD 

stands for Pacific 

Organization for Economic 

Cooperation and Develop­

ment. Data from the 1995 

IPCC report. 
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Change formed most of the basis for the debate in 
Kyoto. The meteotologists predicted that if we 
warm the planet by 2.5 0 C, the world 's desert areas 
wi ll expand . Louisiana might become a desert, 
and Montana might become a lush agricultural 
area. (Of course, the rainfall predictions are juSt 
as uncertain as the temperature predictions.) 
The economists cook that data and said, well , 
how much would those changes cost the world ? 
There'll be losses to agriculture, and the increased 
use of water for irrigation may drive up its cost for 
all users . As the deserts expand, trees and other 
vegetation wi ll die. There' ll be some 30 centi­
meters of sea-level rise, which will affect pons, 
beachfront property owners, and coastal wildli fe. 
There 'll even be the cost of extra air-conditioning. 
Typical estimates for the U.S. alone were that it 
might cost us $50-100 billion a year. That's not 
a lot- it 's one or two percent of our econom y. 
But India and China, for example, would be 
much more vulnerable, because their economies 
are weaker and they' re more dependem on hand­
to-mouth agriculture. Their losses could be 10 
percent of their economy. Taken overall, rhe losses 
will be a few percenr of the world economy. 

Then you have the quest ion of who should pay. 
Well, who's doing the damage? North America, 
Western Europe, the former Soviet Union, and 
Chi na are the big players, as you can see from the 
g raph above. So you might say we should pay ac­
cording to how much carbon dioxide we produce. 
The Chinese say that's baloney-that they've got 
many times more people than we do, that they 
have the right co pollute as much as we do on a 
per capita basis, that they want to build up rheir 
economy to be on a par with ours. And if you look 
at how much carbon dioxide each country pro­
duces per capita, China looks very good and we 
look very bad . In fact , we're a lot worse than 
Western Europe and the former Soviet Union. 

The decision was finally made to reduce the 
United Stares' emissions to 7 percent below their 
1990 levels over the next 10 years. (The rreaty 
hasn't been ratified by Congress.) If we do ratify 
it , the cost to the U.S. economy to achieve these 
reduct ions wiiJ be about 1 or 2 percent- the same 
as the cost of global warm ing. The European 
Union is co reduce their emissions by 8 percenr; 
Canada and J apan by 6 petcenr. India and China 
carried their point, and are not required to make 
any reductions under the treary. 

I don'r rhink that the scientific issues are as 
uncertain as the economic and political ones. 
I t's quite possible that in 75 years, we will have 
developed solar energy, clean nuclear fuel, wind 
power, or who knows what. (See £&S, 1997, No. 
3] Then the debate will disappear, because we 
won't burn coal and oil any longer. In which case, 
why worry now? Let's JUSt wait for that wonderful 
future. The other possi bility is that we'U be so 
overrun with wars, famin es, and plagues, that 
we'll have m uch worse problems co worry about. 
There, too, we don't have to do anything, if we're 
waiting for the end of the world. Ie's only as long 
as we believe in something in between that we 
have to do something. I'm serious, and I do 
believe in something in between-my children 
and grandchildren. But on the other hand, I like 
to defer my taxes. I especially don 't pay taxes 
today that I won't owe until 10 years from now­
that would be foolish. 

So I think we should start srimulat ing our 
economies to develop those wonderful technolo­
gies the optimists think might happen. We have 
to work on conservation and srimulate the mar­
ketplace to prepare for lim its on combustion by 
developing those other power sources. We could 
stimulate the marketplace by imposing a tax on 
people who exceed some emissions quota, or 
allowing people to sell credits co produce carbon 
dioxide. Let 's nor clamp down on rhe economy 
and send ir into a depression-let's push it a litrle 
bit instead, so that this wonderful world of cheap, 
clean energy will ac tually come to pass. 0 

Professor of Planetary Science A ndrew P. Ingersoll 
eamed bis BA in physics from Amherst College in 
1960, and his AM and PhD in atmospheric physics 
from Harvard in 1961 and 1966, respectively. He 
immediately came to Caltech as an assistant professOt; 
becoming an associate professor in 1971 and a Jut! 
professor in 7976. At one time or anothel; Ingersoll 
has worked on the atmospheres o/Venus, Earth, Mat:.r, 
J upiter, Saturn, Uranus, and Neptune as part of the 
Mars Global SUrvey01; Cassini, Galileo, VEGA, 
Voyager, Nimbus, Viking, and Pioneer teams. He has 
five children and six grandcbildren and is optimistic 
about the future. 

This article was adapted from a recent \Vatson lecture. 

ENGINEERING & SCIENCE NO. 27 





The Inauguration of David Baltimore 
by Maxi ne F. Singer 

Left: Before the ceremony, 

Maxine Singer and David 

Baltimore bring up the 

rear of the academic 

procession to the podium. 

D avid Baltimore was inaugurated as Caltech's sixth 
president on March 9} 1998, a warm, sunny day 
tmthreatened by EI N inD. Beckman Mall (aka the 
Court of Man)! festively decorated for the occasion, 
hosted an audience of friends, students, staff-and the 
lacufty, who, aIm festively decorated, processed through 
the crowd to a march played by the Convocations Brass 
and Percussion Ensemble. 

Baltimore was welcomed to the Institute in brief 
remarks by Maria Throop Smith, g1'eat-granddaughter 
of Caltech foltnder AIllOS Throop; by Facltlty Chair 
David Stevenson, the Van Osdol Professor of Planetary 
Science; by Kohl G iLL for the undergraduates and 
Genevieve Sauve for the graduate students; by Thomas 
Tyson, '54, PhD '67, president of the Alumni Associa­
tion; and by Caltech presidents emeriti Marvin 
Goldberger and Thomas Everhart, The Caltech Glee 
Clubs pelformed an arrangement by Robert A. M. Ross, 
'98 of the traditional college song "Gaudeamus igitur" 
before Baltimore was invested as president by Gordon 
Moore, chair of the Board o/TrliStees. Kip Thorne, the 
Feynman Professor of Theoretical Physics and chair of 
the search committee that chose Baltimore, introduced the 
new president, who then delivered his inaugural address 
(see the current issue of Cal tech News). 

Before the actual investiture) Maxine Singer, president 
0/ the Carnegie institution a/Washington, who had been 
chosen to be the "invited speaker," also spoke to the 
inaugm'al audience. Her remarks follow, 

Good afternoon Gordon Moore, members of the 
Caltech Board of Trustees, David Baltimore, Alice 
Huang, Teak Baltimore, and all of you gathered 
here. I am honored by your invitation to speak to 
the Cal tech community on this extraordinary day. 

It is especially wonderful to tell all of you, on 
behalf of David's family, friends, and longtime 
colleagues, of our pride and pleasure as we join 
you to celebrate the gifts that he brings to this 

university. His are the kinds of talents that have 
allowed individuals to shape and sustain institu­
tions and, through them, our society. 

Cal tech would not collapse if it had no presi­
dent; most of you would keep right on doing the 
things that make this place a source of new knowl­
edge and talent . And, in fact , these days the chief 
executives of many important American institu­
tions-universities, corporations, and founda­
tions-are faceless and nameless, inner-directed 
caretakers and fixers. They turn outward not to · 

provide leadership, but to pursue special interests. 
Theirs is a meager success. 

But universities should do more than just carry 
on; they should give shape to the evolution of our 
society. Such a grand success depends on bold 
leadership by exceptional people who can recog­
nize and define the changing currents. The stew­
ardship of a great private university bestows an 
environment for the exercise of such leadership. 
And that is why the inauguration of a new presi­
dent at a place like Cal tech is an event of national, 
even international, consequence. 

Your own institution rook shape from the mind 
of one great scientist, George Ellery Hale. Unlike 
many other private institutions, Caltech's roots lie 
not in some religious or philanthropic motivation 
or, as has happened in recent times, the nature of 
the tax laws, but in Hale 's imagination. He en­
visaged, in a place then far removed from the 
intellectual center of the nation, an institution 
where science and the education of young scien­
tists would flourish. 

Hale came to Pasadena from Chicago 95 years 
ago to establish, on behalf of the Carnegie Institu­
tion of Washington, my institution, an astronomi­
cal observatory on Mount Wilson. By the time he 
was 33 years of age, his research had revealed so 
much new about the sun (and thus other stars) 
that he had already been elected to the National 
Academy of Sciences. He found here a town 
scarcely begun. A horse-drawn bus took him 
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"Murph" Goldberger (left), 

Caltech's president from 

1978 to 1987, and Tom 

Everhart, who succeeded 

him from 1987 to 1997, 

joined in welcoming the 

newest president. 

through muddy, unpaved streets to the start of the 
burro trail that led to the peak of Mount Wilson. 

There he bui lt solar telescopes and the huge 
60-inch and 100-inch reflectors, the larges t in the 
world, and Carnegie astronomers changed forever 
our view of the universe. "Never do a small thing 
when you can carry out a big one," Hale said 
(quoted in Helen Wright's book Explorer of the 
Universe). And Hale 's definition of "big" kept on 
getting bigger and bigger. Evenmally he dreamt 
of a 200-inch telescope, and though he didn't live 
to see it, he died knowing it would one day gather 
light on Palomar Mountain. 

The universe itself was insufficient challenge 
for Hale's tumultuous brain. Undaunted by the 
distance between Pasadena and the East, he be­
came a driving force for the modernization of the 
National Academy of Sciences and the establish­
ment of the National Research Council Fellow­
ships, which were to a large extent responsible for 
the growth of American science between the two 
world wars. He set the precedent for the unceas­
ing travels of contemporary academics and he did 
it by train. 

At home, Hale imagined Pasadena as a civiliz­
ing center for education , the arts, and the good 
life. As early as 1906 he began scheming to 
convince Henry E. Huntington to establish with 
his collections, not just a museum, but a research 
library, in Pasadena. It took more than 20 years, 
but just a few months before Huntington 's death 
in 1927, Hale succeeded. 

Foremost among Hale 's dteams for Pasadena was 
the metamorphosis of the small, provincial Throop 
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In 1909 Andrew Carnegie (left) visited George Ellery Hale at 

Mount Wilson's 60-inch telescope, which Hale's imagination 

and Carnegie's money had built. And when Hale wanted an 

even bigger telescope, with a 100-inch mirror, Carnegie 

helped fund that too. 

Polytechnic Institute, of which he was a trustee, 
into this great California Institute of Technology. 
So much of what the Institute is was set down by 
Hale's boundless enthusiasms, his persistence, his 
scheming, his skill at inspiring national founda­
tions and wealthy local citizens with his plans, and 
his unyielding tactics with the great scientists he 
convinced to come to Pasadena. It is a source of 
great pride to my own institution that its support 
of Hale and his plans made much of this possible. 
The common roots of Cal tech and the Carnegie 
Observatories here in Pasadena remain a strong 
mutual tie. 

David Baltimore was born on March 7 (happy 
birthday, David), exactly two weeks after Hale 
passed away, in 1938. Together their lives span 
the astounding scientific years from the last 
decades of the 19th century to the ptesent. And 
like Hale, David contributed in seminal ways to 
these scientific revolutions and to the place of 
science in our society. 

In 1970, only 10 years after he had received 
a bachelor's degree, David made a discovery that 
toppled longstanding assumptions about the flow 
of biological information. Simultaneously with 
another biologist, Howard Temin, a Cal tech PhD, 
he demonstrated a mechanism for copying RNA 
molecules into DNA. At the time, this startling 
reverse flow of genetic information appeared to be 
restricted to a certain kind of virus. But il1 the 
intervening years, the significance of the discovery 
was magnified many times over. The enzyme they 
described became a central tool of contemporary 
molecular biology, as basic as telescopes are to 
astronomy. We now know that similar enzymes 
are encoded in the genomes of most if not all 
living organisms, not just those of certain viruses. 
And, most surprisingly, we have recently learned 
that one essential process, the construction of the 
ends of new DNA molecules, actually depends on 
the kind of enzyme that they discovered almost 30 
years ago. 



David recog nizes, as did Hale, that great scien­
t ific accomplishmem privileges a broad scope, an 
opportunity, even an obligation, to champion the 
place of science in the larger society. But the 
contemporary challenges to the exercise of that 
privilege would surprise H ale and frustrate him . 

In Hale's day, the larger society almost univer­
sally viewed science with awe and great expecta­
tion. Today, the awe and expectation are tarnished 
for significant segments of the public for reasons 
both understandable and inexplicable. H ow then 
can the obligation to champion the place of 
science in society be exercised ? 

Now we a re a t a poine where rraditional discip lines define method ologies , nOt 

innovat ive sc ientific questions, the quest ions that inspi re both sc ient is t s 

Already at their seats, 

delegates from more than 

60 academic institutions 

and learned societies, led 

by Honorary Marshal 

Stephen Hawking (left), 

watch as the Caltech 

faculty and the rest of the 

academic procession 

file past. 

and the public. 

A. Bartlett Giamatti , a nonscientist who was 
president of Yale and a uniquely eloquent spokes­
man for universit ies, gave an answer to this ques­
tion when he said (in The University and the Public 
imere.st, 1981 ): "From the scientists ... we learn 
what we should never forget, that to view nature 
justl y, nature human and material, we must 
eschew parochialism and casual labels and 
bureaucratic boundaries, and seek to see the truth 
from as many vantage points as humankind can 
summon. " 

That is a wonderful vision, but Giamatti was 
not naive. He knew well enough from his own 
faculty that parochialism, casual labels, and 
bureaucratic boundaries are alive and well in 
academic institutions. To be credible champions 
for science, then, requires that the universi ty's own 
house be in order. 

Boundaries between disciplines are even less 
pertinent tOday than they were when David 
learned, as an undergraduate, about the tensions 
between chemists and biologists. Now we are at a 
point where traditional disciplines define method­
ologies, not innovative scientific questions, the 
questions that inspire both scientists and the pub­
lic. Consider, for example, the relation between 
physics and cosmology. Or between chemistry, 
biology, and earth science. Some on this campus 
are already working to bridge these boundaries. 
But parochial ideas are still afloat. I have even 
heard some people express surprise that a biologist 
is Caltech's new president. 

H ale would not be surprised. In 1928, the same 
year he finally succeeded wi th Huntington and 
was cooking up ways to get the 200-inch telescope 
built , he and Millikan and Noyes wefe busy 
completing the scope of Caltech's programs by 
extracting Thomas Hunt Morgan, an extraordinary 
biologist, out of an eastern insti tution. Morgan 
and his colleagues had, by then, transformed 
rudimentary and quite abstract Mendelian notions 
into the chromosomal theory of heredity. Paren­
thetically, Morgan learned the hard way that Hale, 
so attentive while Morgan was being recruited, 
was not much concerned about mundane matters. 
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Below: The laureates lead 

off the academic proces­

sion . From front to back: 

Nobel laureates Rudy 

Marcus (Noyes Professor of 

Chemistry), Paul Berg 

(Cahill Professor in Cancer 

Research, Stanford), and 

Ed lewis, PhD '42 (Morgan 

Professor of Biology, 

Emeritus); Crafoord 

laureates Gerald 

Wasserburg (MacArthur 

Professor of Geology and 

Geophysics) and Seymour 

Benzer (Boswell Professor 

of Neuroscience, Emeritus); 

and Nobel laureates Doug 

Osheroff '67 Oackson a nd 

Wood Professor of Physics, 

Stanford) and Renato 

Dulbecco (president 

emeritus, Salk Institute). 

Below: Gordon Moore (left) and David Baltimore chat 

during the procession. Has Baltimore perhaps just asked 

the Board of Trustees chair for lab supplies, as Thomas 

Hunt Morgan (photo, left) did in 1928? 
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During the six months he was preparing to leave 
Columbia to come to Caltech , a frustrated Morgan 
was driven to write direc tly to Arthur Fleming, 
president of the Board of Trustees (August 3, 
1928, Cal tech Archives, Morgan files): "Kindly 
order thru Western Scientific Company 2500 half 
pint milk bottles and three gross culture tubes." 
Dr. Moore, what would you do with such a note 
from a newly recruited facul ty member? 

Besides modern biology, t he Morgan group 
broug ht ro Caltech its own then peculiar research 
habits. As described by Robert Kohler in his book 
The Lords of the Fly, these "elite drosophil ists were 
the oddballs in a social system .... they were 
highly ambitious and aggressive, and more 
devoted to a fast-paced, highly productive style of 
experimental work than was the norm. " Sound 
familiar? They brought t his style ro Pasadena; by 
now it is the highly productive norm here and 
elsewhere. 

Bur that style, for all its advantages, has a down 
side. Unlike Hale, Morgan, however brilliant, was 
not an institution builder. When he finally re­
tired, in his mid-70s, some of the most extraordi­
nary of the younger generation of biologists had 
passed through his departmen t. Passed through , 
and gone on to other places. The intense pursuit 
of grea t science by single individuals is not 
enough. It takes an insti tution to sustain great­
ness. If all of us had to p ursue our research while 
holding down a job in a patent office, like 
Einstein, mos t of 20th-century science would 
never have happened. 

An institutional perspective urges us to make 
room and provide for young scientists. We must 
help students, postdocs, and young faculty to 
develop their own bold visions and independence. 
And yet the specialized demands of contemporary 
science leave little ti me, and sometimes even less 
motivation, to provide gifted young people with 
the requisite liberal education. Currently, too 



From the steps of 

Beckman Auditorium, 

Maxine Singer addresses 

the assembled inaugura­

tion guests. 

many young scientists have no concept of the 
history of their own fields, let alone the histOry and 
literature of the nation and the world or of 
the fact that the "libetal" in libetal education has 
nothing whatever to do with politics. Too many of 
them still glean from theit mentors a narrow view 
of the roles that they, as scientists, can play 
in our society. 

Hale would have objected to this constricted 
outlook. In 1907, writing for his former teachers 
ac MIT (from which he graduaced in 1890), Hale 

In our contemporar y world, preserving rhe spec ial freedom of privace instiru-

tions requires che exercise of publ ic responsiblities. 

said, speaking of a boy entranced by machines and 
their design: "He does not yet know that to 
become a g reat engineer he should cultivate not 
merely his acquaintance with the details of con­
struction, but in no less degree his breadth of view 
and the highest powers of his imagination." 

David too understands the need for breadth. 
His own liberal education and his experience gave 
him a keen appreciation of the world and its com­
plexities. No doubt he also already knows the 
local galleries, concert halls, and jazz joints bereer 
thnn most of you. 

But Hale's and David's worlds are very different. 
Hale could, without blinking an eye, assume that 
the scientist or engineer was a "he." But David's 
liberal education occurred in a place that was 
founded in che middle of che 19ch cencury speci­
fical ly to advance the equal and coeducation of 
men and women. H e was exposed there to women 
who were his in tellectual equals. and he is at ease 
in such a world, as we see from his wonderful 
marriage to a brilliant scientist, from the way they 

have raised the marvelous young woman who is 
their daughter, and from the female students and 
colleagues he has encouraged. He knows that 
neither science nor Caltech should be limited by 
irrelevant ideas about the packaging of scientific 
talent. 

There's another difference. Hale could concern 
himself with boys whose upbringing was, like his 
own, privi leged by wealth and an educated family. 
But in our time, the challenge is to bring the un­
privileged boys and girls, growing up without 
such advantages, into science. Calrech has already 
engaged this challenge; its programs in the Pasa­
dena schools are a model for many of us all over 
the country. Calrech's new president will likely 
want to enhance these efforts. 

There are other challenges unique to our time. 
One is building institutional commitment in an 
academic world increasingly dominated by a spirit 
of independent entrepreneurship. We all under­
stand the reasons for this: the structure of a won­
derfully productive federal support system for 
science; the increasing COSt of research; the highly 
competitive nature of scientific work; the speed 
with which new knowledge is turned into eco­
nomically rewarding new technology. None of us 
wants to lose the stimulus of these aspects of our 
world. Bur neither do we want our enterprise to 
fail intellectually by comprom ising its purpose 
and character. 

In our contemporary world, preserving the 
special freedom of private institutions requires the 
exercise of public responsibilities. One essential 
responsibility is to help the larger society under­
stand the choices and dilemmas posed by science 
and technology. For this, you can count on your 
new president. In the early 1970s, faced with the 
sudden conversion of biology from a descriptive to 

a manipulative science, he and a few others, were 
brave enough to ask their colleagues to pause, to 

think about what they were doing, to construct a 
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The accession of new lead ership is a time of promise. But for all the excite -

mcnt, therc is a wariness in (he air, a sense of (he unknown unfo lding. The 

fUfUre seems both secure and ind eterminate. 

responsible framework for research, and co do it in 
public. Again, in the mid-L980s, when the 
growing AIDS epidemic was st ill viewed by some 
as a problem restricted to an unpopular seceor of 
our society, even as a divine punishment, David 
led a group that would study and define the threat 
to all and call for a large, targeted research effort. 
This serious scientific endeavor helped to change 
the mind of our nation and the world. And all 
this was going on while he was founding a new 
institution for biomedical research, one which, 
after only 15 years, is a major source of new 
knowledge. Eventually he devoted a substantial 
part of his own research program to AIDS and the 
virus tesponsible for it. Currently he is also com­
mitted to lead a national effort co develop an AIDS 
vacone. 

Your new president also knows that in our 
society there is a huge price to be paid for bold 
leadership. The more celebrated an individual, the 
more likely he or she will be publicly d issected. 

We turn heroes into punching bags. No one 
ever thought in the past that heroes were perfect. 
But they chose to ignore the warts in order to 
savour the inspiration. Hale was a national hero, a 
media success, particularly when he undertOok the 
Palomar project. Would Hale, with his periodic 
confinements for severe depression, have been 
allowed today to build Cal tech or realize Palomar? 
Would our society reject H ale's dreams because 
the dreamet was, as we all are, a flawed human? 
It might. 

The accession of new leadership is a time of 
promise. But for all the excitement, there is a 
wariness in the air, a sense of rhe unknown 
unfolding. The future seems both secure and 
indeterminate. In a way, it's like the typical 
Californian's wariness about this winter's weather. 
Is it a temporary aberration, or a sign of funda­
mental change in paradise? 

The only response a scientist can make to such 
uncertainty is oprimism. You have, in your new 
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New president David Baltimore with his wife, Alice Huang 

(right), and daughter, Teak Baltimore. 

presidenr, an optimistic person with the spirit and 
nature of a leader, who, with you, will g ive shape 
to the future. He will not be a caretaker. And he 
will espouse your dreams as well as his own; the 
g rand successes of his presidency wiU be mutual 
accomplishments; for that is the way of our time. 
Together, all of you can show the world how to 

"view nature justly." 
You have chosen well. I congratulate you all. 0 

Currently president of the 
Carnegie I mtitution of 
\flashington, Maxine 
Singer is an eminent 
biochemist whose 'wide­
ranging research on RNA 
and DNA has greatly 
advanced scientific 
understanding of how 
nucleic acids behave in 
viral and human genes. 

She received her bachelor's degree fi-om Swarthmore (also 
David Baltimore's alma mater) in 1952 and her PhD 
from Yale in 1957. She 'worked as a research scientist 
at the Nationallmtiuttes 0/ Health in the Imlilllte of 
Arthritis and Metabolic Diseases lmtil1975, when she 
moved to the National Cancer Institute. In 1988 
Singer was named presidmt of the Carnegie Imtitlttion, 
but holds the title 0/ scientist emerittl.S at N IH and 
continues to work in her N IH lab. A member of the 
National Academy o/Sciences and its Institute of. 
Medicine, Singer served on the governing board of Yale 
(1975-90) and conti1lltes to serve on that of IS1'ael's 
\Veizm4nn Imtit1tte of Science. She received the 
Distinguished Pt'esidential Rank Award, the highest 
honm' given to a civil servant, in ]988, and in ]992 
she was awarded the National Medal o/Science for her 
(foutstanding scientific accomjJIishments and her deep 
concern for the societal responsibility of the scienti.rt. JJ 



Boo ks 

A drop of ferrofluid (part liquid, 

part magnet) on glass flows into a 

unique shape determined by 

magnets placed underneath . 

Photo by Felice Frankel in On the 

Surface of Things. 

ON THE SURFACE OF THINGS: 

IMAGES OF THE EXTRAORDINARY IN S CIENCE 

by Fe li ce Fra nke l an d G eorge M. W hites ides 
Chro nicl e Boo ks, 1997, 160 pages 

This project stems from 
a collaboration between an 
artist- MIT photographer 
Fel ice Frankel- and a 
scientist-Harvard chemist 
George Whieesides (PhD 
'64}-who ageeed on cwo 
basic principles. First , vis­
ually striki ng images are an 
excellent way to draw atten­
tion to science. And second, 
left to their own devices, sci­
ent ists do a generally lousy 
job of prod ucing effective 
images. So Frankel and 
W hi tesides decided to see 
what mig ht be done, and the 
result is this handsome and 
entertaining book. 

The contents consist of 
about 65 entries, pairing 
Frankel's photographs wi th 
Whites ides's interpretations 
of the underlying science. 
Many of them are based on 
state-of-the-art research in 
surface science, carried Out in 
Whitesides 's g roup as well as 
those of colleagues. Some of 
the images wou ld be extraor­
d inary even without consider­
ing thei r connection to 

science. One of the most 
st ri king is a photograph of a 
drop of ferrofluid in a com­
plex magnet ic fiel d . The 
combination of unusual 
symmetry and weird shapes 
obeained by deploying mag­
nets, with the colors and 
composi t ion that a skilled 
photographer knows how to 
produce, make this a stun­
ning art object in any 
context. 

Mos< of ehe phocog raphs, 
though, derive their interest 
jointly fro m artistic and sci­
entific aspects. A p icture of 
alternating blue and green 
squares seems, at first g lance, 
to be an array of abnormally 
colored Chiclets; but it is 
actually a d ramatic demon­
strat ion of how surface prop­
erties can be tailored to pro­
duce sq uare d rops of water. A 
display of glass fi bers wound 
with spiral metallic bands 
shows us the surface scien­
tist's amazing abili ty co fabri­
cate intricate patterns-and 
then the amazement is mag­
nified manyfold as the scale of 
the objects sinks in, and one 
realizes that each fiber is 
about as thick as a sing le hair. 
(The scale of each photo is 
effectively comm unicated by 
apposing a circle that repre­
sents the size of a pinhead 
under the same magn ifica­
tion.) Other examples are 
photos of more commonplace 

objects, viewed in a new 
light: ice crystals fo rming on 
a window, backli t by the 
sett ing sun; lichen attacking 
old stOne columns; brillian t 
patterns of color and light in 
an opal. 

W hitesides's scientific ex­
plications are far from cold 
technical accounts. Written 
for the general reader, they 
are verbally picturesque and 
make frequent use of analogy 
and metapbor to help the 
reader relate abstruse con­
cepts to the more everyday 
world . Sometimes this may 
go a bi t too far for some read­
ers. The imagery of electrons 
or molecu les as conscious 
beings is overused, for my 
taste. Examples: "Molecules 
-like ants, lemmi ngs, 
herri ng, people- are happiest 
when surrounded by their 
own ki nd"; "The quantum 
dots are boxes JUSt small 
enough to give electrons 
claustrophobia"; and. perhaps 
the topper, "T hen there are 
the adolescents [of molecular 
society J-liquid crystals." 

Similarly, freq uent refer­
ence to sOLind vibration is 
used to help convey the less 
familiar concept of electro­
magnetic vibrations in light. 
In one case-comparing the 
appearance of a red surface 
under white illumination 
with the resonant vibration of 
a tun ing fork- the analogy 
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Patterns of gold, silver, and copper 

are etched on optical fibers the 

size of a human hair, constructing 

a ladder of mirrors to conduct a 

message of light through the fiber. 

Photograph by Felice Frankel from 

On the Surface of Things. 
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may be more misleading than 
helpful, seemingly conflating 
reflection with adsorption/ 
reemission. Is this really ne­
cessary? For instance, the 
formation of "tears" on a glass 
of wine (illustrated by an 
unusual shadowgram) is ex­
plained with complete clarity 
and readibility, without any 
reliance on analogy. 

Nonetheless, the majority 
of the explanations seem to 

be on the right level for the 
intended audience; and if 
some degree of rigor has been 
sacrificed in favor of a lyrical 
style, that's perhaps a justifi­
able choice. In any case, for 
those who want more derail, 
an appendix provides brief 
technical descriptions of both 
the photography and the sci­
ence (and references, where 
appropriate) for each entry. 

I hope it is clear from the 
above that I greatly enjoyed 
this book. And yet ... from 
a scientist 's point of view, I 
couldn't help feeling a small 
degree of unease. In the in­
troduction, there is the state­
ment: "A single image organ­
izes a deluge of information 
in a form that is easy to un­
derstand. An image that is 
rich in composition and color 
always catches the eye. And 
what catches the eye, catches 
the mind." Is "catching the 
mind" being equated with 
making something "easy to 
understand?" I suppose the 
former must precede the 
latter (like the old joke about 
getting a mule to obey: first 
you hit it over the head with 
a two-by-four to get its atten­
tion); but few of the images 
seem to evince nearly as much 
concern with their potential 
ability to help explain as with 
their power to capture atten­
tion. Indeed, in some cases 1 
had trouble figuring out just 
what I was looking at-a 
much more prosaic diagram, 
while unquestionably less 
visually attractive, might 
have made things much 
clearer-and all too often, 
the information content of 

an entry derives entirely ftom 
the explanation, and not at all 
from the photo. 

Probably it is unfair to 
dwell much on this aspect, 
since it was not meant to be 
a focus of the book-the 
authors explicitly announce 
their intention to exhibit the 
beauty of science while sup­
pressing some of the difficul­
ties (more precisely, compar­
ing science to a rose bush, 
"we try to display some of 
the flowers and avoid the 
thorns"). Perhaps in their 
future collaborations, the 
authors will explore new ways 
to go beyond the generation 
of arresting images and ex­
ploit those images for prob­
ing more deeply into the 
science itself. On the Surface of 
Things is a significant accom­
plishment, which 1 recom­
mend strongly to scientists 
and laymen alike; but in a 
certain sense, its title is just 
a little too appropriate. U 

Jay A. Labinger 

Jay Labinger, a chemist and a 
member of the professional staff, 
has lately written widely on the 
"science wars. JJ He is adminiJ­
t1'ator of the Beckman Institute. 



DAVID S. WOOD 
1920-1998 

In the Cal tech Stock Company's 

1959 production, The Importance 

of Being Earnest (Watson), a 

serape-dad David Wood tried to 

lure Earnest Watson away from 

Caltech to sunny Mexico. 

David ShotwelllVood (BS 
'41, MS '46, PhD '49), profeJ­
sor of materials science, emeritus, 
died March] 2 of cancer. Born 
in Akmn, Ohio, he attended 
Pasadena City College before 
tram/erring to Cattech. 

He chaired or served on 
innumerable camptls committees, 
was Associate Dean of Students, 
and was vm-;ously mayol; city 
councilman, and planning com­
mission member for the city of 
Sierra Madre, director 0/ the San 
Gabt'iel Valley Mlmicipct/ Wttter 
District, a1ld director of the 
Pasadena Symphony Association. 

These remarks «,'e adapted 
from the memorial service held 
in Dabney Lounge on April 16. 

I have had the good fortune 
[Q have been associated with 
David for half a century. First 
he was my mentor, then a 
fellow facu lry member and 
a close personal friend. 

It scarted when I was hired 
as an undergraduate research 
assistant, working with David 
on the design of a system to 

irritate yielding in metals. 
My contributions were mini­
mal, but it was a g reat oppor­
tunity to learn. David had 
already built several unique 
facili ties, including one for 
the fast propagation of com­
pressive waves- basically a 
slingshot powered by g iant 
rubber bands that fired one 
metal rod inca another. These 
devices led to his invitation to 
join the Manhattan Project'S 
mechanical-design group at 
Los Alamos . There he met 
and married Constance, better 
known to us as Connie. After 
the war, he returned to Cal­
tech and materials research. 
Along wi th rapid loading, 
he was especially interested in 
the strain waves produced by 
impact and explosive loading. 
He also studied how metals 
frac ture, and the behavior of 
the crystal d islocations that 
lead up to it . In 1950, he and 
Don Clark won the American 
Society for Testing Materials's 
Templin Awatd fo r their work 

on plastic defotmation . 
His interest in the dynamic 
properties of materials was 
contagious-so contagious 
that I caught it. Later, he was 
on my thesis committee, and 
we've since coauthored a 
number of experimental and 
theoretical papers. 

This association naturally 
led to close ties between the 
Vreelands and the Woods­
after all , our family initials 
are next to each other in the 
alphabet. We shared in the 
joy of the births of our chil­
dren, and in their growth into 
adulthood. Our banjo­
p laying son was warmly wel­
comed inco the Caltech Stock 
Company by the Woods, who 
introduced hi m to the talent­
ed staff (or should I say char­
acters?) and made him feel he 
belonged. 

I will always remember 
David for his mentoring, for 
our friendship, as well as for 
his remarkable spiri t and 
bravery in the fig ht against 
his terminal disease. 

Thad Vreeland] r. (BS '49, 
MS '5 0, PhD '52), 
professor of materials science, 
emerit1f.J 

Our mother was a profes­
sional singer and a pianist. 
Our father, besides being a 
mechanical engineer, played 
rhe fiddle. A family friend, 
a local bank teller, p layed the 
cello. Every Thursday nighr 
was trio night at our house. 
As little kids we were allowed 
to Stay up until the cellist 
arrived and did some rumbles 
on his low strings for us. We 
went to sleep blissfully 
listening to a Mendelssohn, 
Arensky, or Beethoven trio. 

In 1937, my farher boughr 
a 1936 Ford V-8 deluxe four­
door sedan, with a chrome­
wire steering wheel, a pink 
plastic gearshift knob, and 
a radio. We spent so much 
time in the garage listening 
to that radio that it was 
decided to have one in the 

house. We got a Zenith AMi 
short-wave tabletop, and 
listened [Q rhe NBC Sym­
phony with Toscanini, the 
New York Philharmonic, the 
Firestone Hour with Richard 
Crooks, the Metropolitan 
Opera, and, of course, KFAC's 
old Gas Company programs. 

As teenagers, we went to 
rhe Hollywood Bowl, where 
we could hear g reat music 
without coday's airplane noise 
and freeway traffic. And we 
sang in the Ascension Church 
choir in Sierra Madre. Dave's 
singing was not pretty, but he 
was accurate- and loud. 
Later, when my mother, 
Dave, Connie, and 1 sang in 
the Pasadena Community 
Chorus, I remember sitting 
between H ans Lehman, a 
German house painter, and 
Dave. I couldn 't hear myself. 
Loud was fi ne for Beethoven's 
Ninth, bur not good for the 
requiems of Faure and 
Mozart . I remember Dr. Lert , 
the Pasadena Symphony con ­
ductor, tell ing us to stop 
bellowing. 

But it was a great experi ­
ence for us, and I'm sure 
contributed to Dave's stiffing 
performances in Kent Clark's 
musicals. 

A Ian \'{Iood 
]PL public information special­
ist, retired 

Anyone who knows Dave 
Wood knows tha t he was a 
joy to be around. Aside from 
all his technical accomplish­
ments and his with-it grasp of 
the world we inhabit, he had 
a calm unthrearened opt i­
mism, a taste for exploration 
and adventure. and a g reat 
sense of fun. His laugh will 
echo in rhe memory of his 
friends like a favorite song . 
In the past few years we have 
all leamed, rhe hard way, rhat 
Dave also had the courage of a 
lion- a cheerful resilience 
that would make Stoics like 
Marcus Aurelius sound like 
sniveling children. 
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"Nineteen hundred thirty-three and Long Beach rocked and rumbled." 

From left: Oliver, Knowles, Wood, and Corcoran brought down the house at 

the DuBridge farewell in a way no earthquake ever could. 

But to me, the first images 
of Dave that leap to mind are 
of Dave the performer-the 
singer, actor, and invaluable 
member of the now-legendary 
Cal tech Srock Company. 
Scenes from shows, rehearsals , 
cast parties, and special events 
will charm and comfort us for 
as long as we remember 
anything. 

To understand this odd 
state of affairs it is necessary 
to understand two facts about 
Cal tech. The first is that the 
Cal tech faculty and staff and 
their spouses constitute a 
family. (It is not true, inci­
dentally, that we are a family 
because no one else can stand 
us. We are a family because 
no one else can understand us 
in the depth that our fellow 
members do.) The second 
fact is that the Srock Com­
pany was a special subset of 
the Cal tech family devoted ro 
musical comedy, to honoring 
our great friends, and to 
explaining the family to 
itself. 

Now the Caltech family 
takes a lot of explaining. It 
is, shall we say, different, if 
not systematically deranged , 
and the Stock Company over 
20 years and some 10 shows 
never could explain it all, or 
exploit all the rich comedy 
intrinsic in it. But we tried. 
And for this-for performing 
musical comedy and under-

smnding Cal tech-Dave 
Wood had several great 
advantages. 

First off, Dave could 
actually sing. After he and 
Connie joined us, we would 
never have dreamed of 
staging a show without them. 
Dave had some other virtues 
that he shared with his Srock 
Company friends. He had a 
fine sense of humor and great 
enthusiasm; he was reliable as 
a Swiss watch; and he was a 
quick study. (I should add 
that the Stock Company had 
the highest per-capita IQs in 
the history of show business). 

Finally, and perhaps most 
important, was the fact that 
Dave was the genuine Caltech 
article. He had taken all 
three degrees hete (which 
should get him a purple heart 
with two oak-leaf clusters), 
and he knew the Caltech 
faculty like a book. (I almost 
said "comic book.") When 
we recruited him, he had 
already earned his way into 
the Caltech family and 
become a connoisseur of 
Cal tech characters. So when 
he sang about the Cal tech 
scene, he sang as an authority. 

I can 't overemphasize this 
point-you don't become a 
real member of the Caltech 
family simply by showing up. 
You become a member by 
attrition and by years of 
shared experience. You know 
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you have arrived when you 
quit saying "those flakes" and 
start saying "our flakes. " 

Anyway, the Cal tech Stock 
Company existed for the pur­
pose of reminding us that we 
are a family, that we're all in 
this weird enterprise together, 
and that we really wouldn't 
want to be anywhere else. 
For this reason, it was abso­
lutely essential that key parts 
should be played by genuine 
Techers-the faculty and the 
marvelously talented students 
and staff we have co-opted 
over the years. I like to 

believe that the scripts are 
funny and the songs at least 
droll. But they would lose a 
whole dimension of comedy if 
they were nor delivered by 
great family members like 
Ward Whaling, Dick Jahns, 
Ed Hutchings, Mu Harvey, 
Bill Corcoran, and Virginia 
Korkin-to name a few. 

Perhaps the most famous 
number that Dave and his 
cronies-this time Jim 
Knowles, Bill Corcoran, and 
Bob Oliver--ever performed 
was their 1969 rendition of 
"The Richter Scale" in a fare­
well show for Lee Dubridge. 
Dave's solo begins, "Nineteen 
hundred thirty-three and 
Long Beach rocked and 
rumbled." The show was 
recorded and that song has 
been played for years on 
records and tapes, even get­
ting national airplay on The 
Dr. Demento Show. But unless 
you actually saw the perfor­
mance on the Beckman stage 
and watched those clowns 
collapse you can never get the 
full effect. And, of course, 
you will never be truly happy. 

The last formal full-length 
production of the Company 
was Beautiful Beckman in 
1975, but ensembles and 
individuals gave many 
performances afterward for 
special occasions--even a 
couple of half-hour shows. 
One such occasion was the 
Athenaeum retirement party 
for Robert P. Sharp--a mar­
velous guy and deservedly a 

Caltech leaD. The song was 
called "C-Sharp." Dave and 
Connie sang it as a duet. 
They delivered it , of course, 
like the real pros that they 
are. Long after I have 
forgotten my own name, I 
will still hear them singing 
"C-Shatp." 

The final episode I will 
indulge in was suggested to 
me the other day when 
Connie, with a pleased laugh, 
reminded me that Dave and 
Cynthia Corngold danced 
together in the Beckman 
show. The words were hardly 
out of her mouth when the 
whole scene came back in 
3-D. I was standing in the 
wings, left front, where I 
could look across and see 
EUiott Davis and his musical 
group (which included Thad 
Vreeland's son, Mike, on the 
banjo and my son, Don, on 
the guitar), The number was 
called "A Nice Place Like 
This"-a reprise of "A Nice 
Girl Like You." The nice 
place referred, of course, to 
Beckman Auditorium-and 
by extension to Cal tech-~" The 
ensemble had already sung 
the first chorus and was going 
into a dance that Fritzi 
Culick had choreographed. 
The dancers-Fritzi, Cynthia, 
Virginia, Jackie Knowles, and 
Betty Hanson; Dave, Dan 
Erickson, Gary Lorden, 
Dick Dean, and Jim- were 
a distillate of the Stock Com­
pany. The movements were 
elegant, to a melody line 
carried by the electric guitar. 
I was giddy with admiration. 

With Connie's permission, 
that is where I will leave 
Dave: safe with his sub­
family and his extended 
family, hearing and probably 
humming "A Nice Place Like 
This" (and it is a nice pl.ace), 
and dancing with Cynthia 
Corngold. 

J. Kent Clark 
professor of literature, emeritus 
(delivered in absentia by Robert 
Oliver, professor of economics, 
emeritus) 
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GEOPHYSICIST ANDERSON WINS CRAFOORD 

The Royal Swedish Acad­
emy of Sciences is to award 
rhe 1998 Crafootd Prize in 
geosciences, with special 
emphas is upon "the dynamics 
of the deeper parts of the 
Earth," to D on L. Anderson, 
the McMillan Professor of 
Geophysics, and Adam M. 
Dziewonski of Harvard 
University for theif funda­
mental contributions CO our 
knowledge of the scruccuces 
and processes in Earth 's 
interior. The prize, valued 
ar $ 500,000, will be pre­
seneed at a cerem ony on 
Sepeember 16 in Sweden. 

O n hearing thar he had 
been awarded [he prize, 
Anderson said, "1 think ie's 
very sig ni ficam that deep­
Earth geophysics is being 
honored by chis award. Ie 
is rare fo r our field to be 
acknowledged in this way. 
I am really delig hted that 
Adam D ziewonski , a close 
colleag ue of mine, is also 
being honored for his work. 
Most people, when they think 
of geophys ics, think of earth­
quakes, but seismologists do 
other things, such as x-raying 
Earth using seismic tOmog­
raphy to see what is going on 
in the deep Earth. " 

Cal tech president David 
Baltimore congratulated 
Professor Anderson and noted 
that "the Institute is very 
proud and pleased that Don 

will be receiving the Cra­
fcord . It is exci ting news. 
Don's work is truly deserving 
of this g reat prize. H e is one 
of the world 's most promi­
nent scientists in the area." 

According to the Royal 
Academy, Anderson and 
Dziewonski have together 
developed a generally accept­
ed standard model of how 
Earth is organized and of the 
dynamics of the processes at 
its core and in its mantle that 
govern continental d rift , 
volcanism, and earthquakes. 

Anderson and his team 
have inves tigated changes 
arising from the pressure deep 
down in Earth 's mantle. Sud­
den changes in the rock types 
at depths of 400 kilometers 
and 660 kilometers are ex­
plained by conversions under­
gone by the rock types, so 
that they contain minerals 
entirely unknown at Earth's 
surface. At 400 kilometers, 
the mineral olivine, common 
in I,ava, changes to spinel. a 
high-pressure mineral. At 
660 kilometers , the mineral 
perovskite is form ed , a miner­
al otherwise only produced in 
the laborato ry at very hig h 
pressures and temperatures. 
Anderson's research has 
shown that such changes in 
composit ion of the mantle 
may explain the occurrence of 
tensions in Earth 's crust that 
can lead co earthquakes. 

Anderson and his research 
team have also used seismic 
data co study convec tion 
currents in the mantle, im­
portant for understanding 
continental drift and volcan­
ism. Recently, Anderson has 
also used geochemical and 
chemical-isotope methods 
not only for mapping Earth 's 
development, but also for 
understanding the devel­
opment of the moon , Mars, 
and Venus. 

Anderson was born in 1933 
in Maryland and received his 
doctorate in geophysics from 
Caltech in 1962. H e has been 
a leading fig ure in "deep­
Earth" research since the 
1960s. He was d irector of the 
Seismological Laboratory at 
Calrech ftom 1967 to 1989. 
In 1989 he published his 
Theory of the Earth, a remark­
able synthesis of his broad 
and provocative research and 
a guide for geo- researchers 
from different fields for fu ture 
exploration of the dynamics 
of the deep parts of Earth. 

The Crafoord Prize is 
awarded at a cer...emony held 
on September 16, Crafoord 
Day. On this occasion , the 
prizewinner g ives a public 
lecture and the Royal Acad­
emy organizes an interna­
tional scienti fic symposium 
on a subject from the chosen 
discipline of the year. 

The Anna-Greta and 
H olger Crafoord Fund 
was established in 1980 to 

promote basic research in 
mathematics. as t ronomy, the 
biosciences (particularly 
ecology), the geosciences, and 
polyarthritis. Both an inter­
national prize and research 
grants to Swed ish scientists 
are awarded among the 
scient ific fi elds mentioned 
above. O-RT 
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HONORS AND AWARDS 

Michael Alvarez, associate 
professor of political science, 
has , along with coauthor Jon­
athan Nagler, been seiecced 
by the Midwest Political 
Science Association to receive 
the 1998 Robert H. DLUr 
Award for their paper, "A 
New Approach for Modeling 
Strategic Voting in Multi­
party Systems." The award is 
for the best paper applying 
quantitative methods to a 
substantive problem in poli­
tical science. 

Michael Brown, assistant 
professor of planetary astron­
omy, has been awarded an 
Alfred P. Sloan Research 
Fellowship. Sloan recipients 
are selected on an extraordi­
narily competitive basis from 
a group of nominees repre­
senting rhe very best of 
young scientists. 

Peter Dervan, the Bren 
Professor of Chemistry, and 
chair of the Division of 
Chemistry and Chemical 
Engineering, and Cal tech 
Trustee David Ho (BS '74), 
director of the Aaron Dia­
mond AIDS Research Center 
in New York City, have been 
elected to membership in the 
Institute of Medicine of the 
National Academy of Sci­
ences. The Insti[Ute is a unit 
of the Nat ional Academy but 
with separate membership; it 
is based in the biomedical sci­
ences and health professions. 
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Richard Flagan, professor 
of and executive officer for 
chemical engineering, has 
been awarded the Thomas 
Baron Award in Fluid-Particle 
Systems by the American In­
stitute of Chemical Engineers. 

Daniel Kevles, rhe ].0. and 
)uliette Koepfli Professor of 
the Humanities, has been 
elected a fellow of the Society 
of American Historians, in 
recognition of the literary and 
scholarly distinction of his 
historical work. 

Rod Kiew.iet, professor of 
political science, has been 
awarded a 1998 Haynes 
Foundation Faculty Fellow­
ship for his proposal, "Educa­
tional Finance in California in 
Comparative Perspective." 

Wolfgang Knauss (BS '58, 
MS '59, PhD '63), professor 
of aeronautics and applied 
mechanics , has been awarded 
the Kapitsa Medal by the 
Russian Academy of Natural 
Sciences. He was honored for 
his contribution to under­
standing the time-dependent 
mechanical behavior of poly­
mers and composites. 

Michael Ortiz, professor 
of aeronautics and applied 
mechanics, has been elected a 
fellow of the U.S. Association 
of Computational Mechanics 
for his contributions to the 
field of computational 
mechanics. 

Anatol Roshko (MS '47, 
PhD '52), the Theodore von 
Karman Professor of Aero­
nautics, Emeritus, is the 
recipient of the 1998 AIAA 
Fluid Dynamics Award , 
presented by the American 
Institute of Aeronautics and 
Astronautics "for outstanding 
contribut.ions to the under­
standing of the behavior of 
liquids and gases in motion as 
reiated to needs in aeronautics 
and astronautics." Roshko is 
internationally known for his 
research in areas vital to 
aerospace engineering, vehicle 
aerodynamics, and wind and 
ocean engineering. 

Thayer Scudder, professor 
of anthropology, has been 

appointed to the World 
Commission on Dams , which 
is being organized by the 
World Conservation Union 
and the World Bank to re­
view the costs and benefits of 
large dams throughout the 
world. Scudder is an author­
it yon resettlement and social 
issues related to river-basin 
infrastructure development. 

Thomas Tombrello, the 
William R . Kenan, )r. , 
Professor and professor of 
physics, and a graduate of 
Rice University, has been 
selected by the Association 
of Rice Alumni to receive one 
of its 1998 Distinguished 
Alumni Awards, awarded 
on May 9 in HoustOn. The 
award is the highest honor 
bestowed by the association 
for "excellence in one's chosen 
field. " 

Alexander Varshavsky, 
the Smits Professor of Cell 
Biology, has received the 
1998 Novartis-Drew Award 
in Biomedical Science, for his 
work on "the ubiquitin sys­
tem and intracellular protein 
degradation. " 

Gerald Wasserburg, Cra­
foord laureate and the) ohn 
D . MacArthur Professor of 
Geology and Geophysics, will 
receive the tide of Docteur 
Honoris Causa from Rennes 1 
University, France, at an 
official ceremony on) une 30. 

Professor of Aeronautics 
and Applied Mechanics 
Wolfgang Knauss (BS '58, 
MS '59, PhD '63) and Roberr 
McEliece (BS '64, PhD '67), 
the Puckett Professor and 
professor of electrical engi­
neering, have been elected to 
the National Academy of 
Engineering. 

Ahmed Zewail, Pauling 
Professor of Chemical Physics 
and professor of physics, is 
the recipient of the Southern 
California section of the 
American Chemical Society's 
1997 Richard C. Tolman 
Medal for his pioneering 
work in femtochemistry. D 
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STRUCTURAL 
SUPPORT 

As one of the pioneers in 
earthquake engineering, 
George Housner, Cal rech 's 
Cad F Braun Professor of 
Engineering, Emeritus, spent 
almost his entire career at t he 
Institute conducting research 
that had an enormous impact 
in advancing earthquake 
safety. H ousner says that his 
successful career, wh ich began 
in 1945 at Cal tech- from 
which he received his MS and 
PhD degrees-would not 
have been possi ble anywhere 
else because of the Institute 's 
commitment to research. 

Mter Housner became an 
emeritus professor in 1982, 
he began considering ways 
to repay the Institute. In 
December 1992, he estab­
lished a charitable remainder 
trust with Calrech that will 
provide the Inst itute with a 
sizable g ift once he dies. 

''I'm essentially repaying 
Caltech for the many years 
it provided a base for my 
research," says Housner, who 
received the Narional Medal 
of Science, the nat ion's 
highest scientific honor, from 
President Reagan in 1988. 
" f have a great loyalty to Cal­
tech , beginning when I was a 
student in the 1930s." 

Hausner's charitable trust 
was established with stock 
that he had acquired over the 
years and that had g reatly 
appreciated. The t tUSt en­
abled him to avoid the capita l 
gains taxes that would have 
resulted had he sold the 
stock, and thus allowed him 
to make a bigger gift to the 
Ins titute. By es tablishing the 
charitable trUSt, H ousner 
received a large charitable 
deduction on his income 

taxes, and also gets quarterly 
payments, which , over the 
course of a year, total 5 per­
cent of the net fair market 
value of the assets in the 
t[USt. 

But Hausner, who is sing le, 
says that the real reason he 
established the trust was to 

benefit Caltech and its earrh­
quake engineering group. 
Housner has st ipulated that 
when he dies, income from 
the trust will be used to fund 
Caltech's Earthquake Engi­
neering Research LaboratOry 
for seven years, after wh ich 
time the gift becomes 
unrestricted. 

"It's appropriate that the 
Inst itute and the Division of 
Engineeri ng and Applied 
Science, which appointed me 
professor, should benefit from 
this gift ," says H ausner, 
freq uently referred to as the 
father of earthquake engineer­
ing for his contribution to the 

des ign of earthquake-resistant 
structures. "lowe a lot to the 
school for my education, 
which had an important in­
fluence on my development. 
From the beginning, Caltech 
was a very good environment 
for doing reseatch, and I 
appreciate that very much. " 

Hausner also showed his 
appreciarion last December, 
when he gave a substantial 
amount of stOck ro Caltech 
that will fund the George W. 
Hausner Earthquake Engi­
neeri ng Research Fund to 

assis t and supplement the 
research ac tivities of the 
earthquake engi neering 
group at Caltech. 

"In the future, Caltech has 
a spec ial role to play in sci­
ence and engi neering," H ous­
ner says. "I want to help that 
continue. " 

Contact us for more 
information , or a<;k for our 
brochure. 
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