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- Why Was Aristotle
the First Biologist in the World
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Among the early Greeks Aristotle was the first to watch living things
and to try to classify® them,to attempt to find out how life begins, and to
write down his observations.
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Then Alexander having in-
herited® his father’s throne® and
set off on his Asian expedition®
and Aristotle settled down in
Athens again. Here he helped to
establish a great zoological® gar-

den. Alexander the Great placed -
at the disposal® of Aristole some thousands of men in every part of Asia
and Greece, among them hunters, fowlers? | fishers, parkkeepers , herds-
men , and bee-wards,as well as keepers of fish ponds and aviaries® ,in

order that no creature might escape his notice. Through the information
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thus collected, Aristotle was able to compose some fifty volumes.
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Modern scientists might
think that  Aristotle  worked
under great disadvantages. He
had no books to consult, for no
books on natural history had
be'en written. He had no  scien-
tific training, no scientific in-
struments, no colleagues with
whom he could discuss his find-
ings. What he did have was in-
exhaustible energy and enthusi-

asm . and a love of living

things. Sometimes when he wrote of his observations he drew diagrams to

make his meaning clear—the first such diagrams in scientific writing. He
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referred to them often in his writings, but unfortunately these diagrams
have been lost.
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Aristotle thought that if he observed each living thing carefully e-

nough and recorded what he saw,he would come closer to an understand-
ing of life. He had great patience and extraordinary powers of observa-
tion, and besides these two essential qualities he had an imagination
which made it possible for him to interpret® what he saw. It is not strange
that those who followed him thought it was useless to try to-add anything
to his knowledge.
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Most of Aristotle’s books
have been lost, but enough of his
writings remain to establish him
as not only the first but also the

greatest biologist that ever lived.
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Why to Say Richard Smalley Is
“Father of Nanotechnology”
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Richard Errett Smalley, a gifted chemist who shared a Nobel Prize
for the discovery of buckyballs® ,helped pioneer the field of nanotechnol-
ogy and Lecame Houston’s most notable scientist,died in an afternoon af-
ter a six-year struggle with
cancer. He was 62.
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Smalley possessed prodigious®? talent both within the lab, where he

cobbled individual atoms together® like tinker toys®, and outside acade-

mia® after he won science’s greatest prize. In the decade since he became
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a Nobel laureate, Smalley pushed Rice University and Houston to the
forefront of nanotechnology research.
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“He was a person with extraordinary
intelligence,” said Neal Lane, President
Clinton’s science adviser. “But more than

that, he was a real civic scientist, one who

not only does great in science ,but uses that
knowledge and fame to do good to benefit society ,and to try and educate the
public. He had a palpable® wish to solve

& some of the world’s problems. ”
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Born on June 6,1943 )in Akron, Ohi-
0,Smalley’s childhood was in one of mid-
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dle America® and middle class. As a youth he spent hours with his moth-
er, Esther Virginia Rhoads, collecting single-celled organisms from a lo-
cal pond and viewing them under a microscope.
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After earning his chemistry doctorate from Princeton Universi-

ty. Smalley accepted a job as an assistant chemistry professor at Rice in
1976.
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At Rice, Smalley’s research group set about building a series of
beam-and-laser machines that could vaporize material,ieaving individual
atoms in the residue®. By vaporizing different materials and cooling the
resulting atoms to very low temperatures, the researchers could study and
manipulate how the atoms clumped® together.
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Smalley along with Robert Curl at Rice and Sir Harold Kroto of Uni-
versity of Sussex, discovered a new form of carbon. This fullerene® , or

buckyball,, contained 60 carbon atoms arranged in a perfect sphere.
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“It was an absolutely electrifying discovery,” said James Kinsey,

then a chemistry professor at the Massachusetts Institute of Technology
who later became dean of natural sciences at Rice. “ Within a year or
two, you couldn’t pick up a chemistry journal without one-third of the arti-
cles being about fullerenes. ”
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The new carbon material proved to be surprisingly strong and light-
weight,and had almost magical electrical properties. The buckyball’s dis-
covery helped fuel today’s explosion of nanotechnology research, in which

scientists are racing to exploit the unique properties of myriad nanomate-
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rials, with applications for everything from medicine to bulletproof vests.
3L E W], X
MR OHOE B R
B,ABHILFEFLA
JRE AR Al BB 3
HPERR. [ BRAY
R4 K Bk
BARBE TR 2
T AR KB HE B A
o RHERNM$ 5%
BE HIRR A A
b AR RE , HEH FLE T MBS 25 B B 3 L5 — ) SRR
After the discovery Smalley continued to develop his lab and ma-

chines, finding new research funding and convincing Rice University to
invest tens of millions of dollars in a new building and equipment for

nanotechnology research.
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. Rice’s investment would pay off® handsomely®. After discovering the
buckyball , Smalley’s research group found a method to produce large’
quantities of carbon nanotubes,a cylindrical® material also made of car-
bon which has eclipsed the buckyball in utility. .
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And then,in 1996, Smalley, Curl and Kioto won the Nobel Prize in
Chemistry. No other award comes close to bestowing as much honor and
prestige on a scientist and university.
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After winning the Nobel Prize, Smalley turned his focus toward in-

creasing the stature of Houston’s research community and converting his

research into tangible benefits.
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He founded Carbon Nanotechnologies Inc. in 2000, the city’s largest
nanotech company,to produce large quantities of nanotubes for research
and commercialization.
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Smalley also worked

with Lane to establish

the National Nanotechnology Initiative® | which provided the first federal




