nerworks and [-cineticﬁ1‘1}-i1}'nirupruq:u5:-.ing
reactions under nearinduscrial condivions,
bor example, the group conducted pio-
neering studies of hvdrodesol furizarion,
J::.ﬂ.h'm_'rm:lcing, and aromatic h}rdnjgcna—
Fiein redctions.

Oneareawith which Gates’s name is gyn-
orymous is supported metal cluster cataby-
sis, Gares’s proup has published on the top-
ic broadh: Pur as Texas A&M University
professor emeritus Jack 11 Lunsford purs
it a “rquintessential example” of the group’s
work in cluster catalvsis is described in a
2002 paper in Natare, In that study, Gates'’s
Broup combined X ray ﬂhq'HIF][IUII Spel-
croscopy, 1R spectroscopy, and catalveic
measurements of hydrogenation of ethene
and propene w demonstrate
lllﬂ' Li'IL' }i}ﬂlﬂﬁ['ﬂd”]n'i .H.I'Id
catalyst-support material
hoth function as ligands that
muichify bumiching and catalyt-
ic properties of supported
Ir, clusters. According to
Lanstord, “The methodalo
g and results establish a pro-
tocol for bridging the gap be-
rween homogeneous and
heterogeneous catalysis,"

In addition to the repu-
tation built from a career's
worth of laboratory work,

Lieber

ACS Award in the
%mistrw_ulr of Materials

Sporsared by B I, Dy Powt de Newsonrs & Co,

Mo one has done more to advance basic
rescarch ar the nanoscale toward practical
applications than Charles M. Lieber,
Marlk I lyman Professor of Chemistry at
Harvard University According to numer-
ous colleagues, in the past decade he has es-
tablished himself as the world's leader in
the fabrication and study of electronical-
|I1r' ﬁincfirm:d TEANOSITICEINCS,

“Chartes has gone farther, Thelieve, than
HITVOHIE else m :lmlcing the case tor the bot-
tomup—that is, chemical —
approach to funcrional nane-
seructures,” savs THarvard
chemistry professor George
M. Whitesides. "Both the
materials he is smthesizing
and the strategies that he is
demonstrating will have
enormaous impact on the fu-
ture of materials science, Te
T H}' Hl..'\iﬂ l:l'l}i I'.IEQ'. lll_:\'i{i_'
physics and perhaps, ulti-
moately electronicsina mose
profound way”

Lieber, 44, began his work

Crates is also well known for
wriring authoritative texthooks, inchoding
*Chemistry of Catalvtic Processes,” which
has been translared into several languages,
and *Catalvtic Chemistry”

Crates, 03, graduated from UC Berke-
ley in 1961 with a bachelor’s degree in
chemical engineering. In 1966, he re-
ceived a Ph.l2 degree in chemical engi-
neering from the University of Washing-
von, Seattle. Following a pfntdu::rum]
rescarch fellowship at the Universitv of
Munich's Institute of Physical ("hrmu:—.rrv
Gates returned to the US,, where he
served as a research engineer ar Chevron
Research in Richmond, Calif, near his
hometown,

In 1969, Gates began his academic ca-
TEEF 45 an assistant pr:}&'ssur in chemical
engineering at the University of Delaware,
THewas promoted to professorin 1977, the
same year he was appointed associaee di-
rector of Delaware’s Center for Caralytic
acience & Technology: From 1981 ro 1988,
Grates served as the center's director, In
1992, the California nacive recurned to the
Weest Coast as professor of chemical engi-
neeringand matenals science at UC Davis,

The award address will be presented be-
fore the Division of Petroleum Chem-
iStry—MITCH JACOBY

in nanoscience with studies
of the marterials that, in many ways, have
sparked the current nanotechnology fren-
zy—carbon nunotubes. His rescarch sys-
tematically examined carbon nanotubes
from the point of view of someone inter-
ested in the dlectronic propertics of mateer,
His work and that of a handful of others
demonstrared thar carbon nanotubes are
very complicated enditics, with small dif-
ferences in structure having major impli-
cations on properties. Despite these diffi-
culties, Lieber has fashioned nanorubes inm
anumber of primitive electronic devices.
More recently, Lieber has expanded his
horizons w traditional semiconductor ma
terials. For E."ﬁ.:'l.l'l'l!'l[r_', he has been able to
grow nanowires of single crystalline sili-
con and compound semiconductors, which
are electronically much simpler than car-
bom nanotubes, “In a burst of papers pub-
lished in the last two vears,” Whitesides
notes, “Charles has demonstrared a host
of important, archetypical devices, all fab
ricated by crossing nanowires of one oran-
other material: diodes, transistors, light-
emitting diodes. [is work has alread laid
the foundation fora decade of work inthis
area by the field of nanodevices phosics.”
Lieber's early research career focused
on the wse of scanning tumneling and arom-

ic foree microscopics to characrerize awide
range of materials, He rarned to effores to
('.]'H"-T THATHE ?N('Hll! I:ll;"'."i{'t!.‘i Ilt‘:ﬂ'.ﬂ'l]."il‘. I"I-'F rl'li.!
enormous porential they offer,

“With nanoscience —it's not a technol-
opy, vet—I truly believe that one has the
opportuty to change many technologies
as they exist today” Lieber savs. "Moreover,
nanoscience will lead to new technologies
we haven't even envisioned.” Lieber savs
that nanoscience represents a fundumental
change in how one builds things, a bottom-
up paradigm that uses chemistry tomold in-
organic materials in much che way biology
has always created organic scructures,

“What we are dodry in essence, is defin-
'i'l'lg TI'I.! b:."l'lrh‘!ﬁl"i H'I'II!l Fll'l_,'lFl‘LTT'll‘:.‘r nf: W
nanoscale stractures —wires and other build-
ing blocks " Lieber says. *Tr is becoming clear
o me that one can build in funcrional di-
versitvbyvarying structure and compositicn
with molecular precision. Likewise, we are
learning how o organize this macter in mak-
ng ]:rm:f-ul'-{:um:LT.uL clevices from sensors
tovireuies to photonic devices”

The marerials Licher is working with,
he says, are “shightly bigger than molecales;
they are inorganic analogs of proteins, Pro-
teins are funcrional, bur not in an electronic
or photonic sense, The marerials we are
waorking with are of sufficient size ro have
robust electronic properties. And we are
able to build in desired propertics with the
precision that chemists are used to.”

Lieher received a BA in L:hum:i.-il.r:.' in
1951 from branklin & Marshall College
and a Ph.x in chemisery in I983 from Stan-
ford University. After a postdoctoral fel-
lewship ar Calrech, he joined the chem-
istey deparement ar Columbia University
in 1987, [e moved ro Harvard as a pro-
fessor of chemistry in 1991,

Lieber is a fellow of the [nternarional
Union of Pure & r"-ppht:d Chemistry, the
American Association for the Advance.
ment of Science, and the American Phys-
ical Socicty: He has received numerous
awards, including the Feynman Prize in
NHT]H[‘I’:I::II][H[UE}-‘ in 2001 and the ACS
Aoward in Pure Chemistre in 1992,

The award address will be presented be-
fore the Division of Physical Chemistry—
RLIDY 3ALIM

ACS Award for Research
at an Undergraduate
Institution

."r;hrm.'rﬁrmf Ev}l Researeh € :rn?':l.

Chemisery undergraduares at the Universi-
v oaf Teswas, Bl Paso, are in for an adventure

CREM { JARLUARY 19, 2004

B3




