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he American Institute of Physics (AIP)
and the American Physical Society

(APS) bestow a series of awards and prizes
honoring the contributions of physicists to
the industrial sector. The winners for the
year 2000 span a wide range of fields.

Industrial applications 
Giant magnetoresistance (GMR) under-

pins an emerging revolution in advanced
s e n s o rs and memory systems. For his
“pioneering discoveries and original device
demonstrations on giant magnetoresistive
read-head technology for the magnetic
recording industry,” the AIP Corp o r a t e
Associates awarded its 1999-2000 Prize
for the Industrial Applications of Physics to
Stuart S. P. Parkin of IBM Corp.

Since joining IBM’s Almaden Research
Center (San Jose, CA) in 1982, Pa rkin has
made several major contributions to materi-
als science, but none so groundbreaking as
his discov e ry of GMR in sputtered films and
of oscillatory exchange coupling (OEC).
U n d e rstanding the phenomenon of OEC
p r oved to be vital to the development of any
practical GMR device. Pa rk i n ’s extensive
experiments showed that OEC is a propert y
of all transition metals across the periodic
table. His discoveries led to the creation of
the first hard-drive memory systems with
GMR materials in their read heads, w h i c h
IBM began marketing in 1997.

“His work has catalyzed the birth of a
new field of research in magnetic phenom-
ena and provided the technical basis for
the new generation of magnetoresistive
s e n s o rs for magnetic recording, and for
those currently under development by
m a ny companies,” says James Kaufman,
Parkin’s colleague at IBM Almaden.

McGroddy Prize
From the Bronze Age to the 21st century,

humankind has benefited from new materi-
als. In that tradition, M. Brian Maple, d i r e c-
tor of the Institute for Pure and Applied Phy s-
ical Sciences at the University of Californ i a ,
San Diego (UCSD), has discovered many
n ew materials and novel phenomena. And

for his “synthesis of novel d and f electron
materials and for the study of their phy s i c s ,”
Maple has won the APS James C. McGroddy
Prize in New Materials for 2000.

“ M a p l e ’s long and productive research
career has been notew o rt hy for the consis-
tency of his discoveries and development of
n ovel materials, which have served as vehi-
cles for studying challenging problems at the
forefront of condensed-matter phy s i c s ,” say s
Thomas M. O’Neil, professor and chair of
U C S D ’s department of phy s i c s .

M a p l e ’s discoveries include the firs t
materials to exhibit reentrant superconduc-
tivity due to the Kondo effect; pressure-
induced demagnetization of rare earth ions
in dilute alloys and concentrated systems;
the f i rst cer ium- and uranium-based
hybridization-gap semiconductors; and the
first heavy-fermion ferromagnet.

Says O’Neil, “To have sustained such a
high level of activity and excellence in such
diverse areas of research is truly unique.”

Keithley Award
Calvin Forrest Quate and H. Kumar Wick-

ramasinghe share the APS 2000 Joseph F.
Ke i t h l ey Award for Advances in Measure-

ment Science “for pioneering contributions
to nanoscale measurement science
through their leadership in the dev e l o p-
ment of a range of nanoscale force micro-
scopes that have had a major impact in
many areas of physics.”

Q u a t e , professor of engineering, of electri-
cal engineering, and of physics at Stanford
U n i v e rs i t y, is a major force in scanning probe
microscopes. He is a co-inventor of the scan-
ning version of the acoustic microscope and
the atomic force microscope (AFM), b o t h
used worl dwide to elucidate the nanoscale
s t ructure of materials. He has also made
contributions to the field of scanning tunnel-
ing microscopy (STM), and in 1984, r e p o rt e d
the first observation of the superconducting
e n e r gy gap using STM. 

At IBM’s T. J. Watson Research Center
( Yo rktown Heights, N Y ) , Wickramasinghe has
led the development of several scanning
probe microscopes—most notably the mag-
netic force microscope, which is used widely

for measuring surfaces from semiconductors
to biological samples. He also pioneered a
noncontact technology that moved the AFM
from the laboratory to industry, and dev e l-
oped other noncontact instru m e n t s , i n c l u d-
ing the Kelvin probe force microscope, t h e
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electrostatic force microscope, and the scan-
ning thermal probe.

Pake Prize
C h a u n c ey Starr has distinguished him-

self as a physicist and as the father of the
n u c l e a r - p o wer industry. For such leader-
ship, the APS has honored Starr, president
emeritus of the Electric Po wer Research
Institute (EPRI), with the 2000 George E.
Pake Prize. He was cited for his “visionary
leadership and physics contributing to the

establishment of a worl dwide nuclear-
power industry for peaceful purposes.”

After earning his Ph.D. from Rensselaer
Polytechnic Institute in 1935, S t a rr did
research at the Massachusetts Institute of
Te c h n o l o gy. Later, he developed the basic
principles for the first practical method of
uranium-235 separation and worked on the
Manhattan Project, where he became fasci-
nated with the potential peaceful uses of
atomic energy.

From 1946 to 1966, Starr pioneered the
development of the nuclear-power industry
as head of North American Rockwe l l ’s
Atomics International Division. He later
served as dean of engineering and applied
science at the University of California, Los

Angeles, and in 1972, he became the first
president of EPRI in Palo Alto, C a l i f o rn i a .
Under his leadership, the institute collabo-
rated with the U.S. Nuclear Regulatory
Commission in setting new safety and
licensing regulations for nuclear plants and
sponsored innovative research on alterna-
tive power sources. 

Buckley Prize
The APS 2000 Oliver E. Buckley Con-

densed Matter Physics Prize was awarded
to Gerald J. Dolan, retired professor of
p hysics at the University of Pe n n s y l v a n i a ;
Theodore Alan Fulton of Lucent Te c h n o l o-
gies’ Bell Laboratories (Murr ay Hill, N J ) ;
and Marc Aaron Kastner, professor of
physics at the Massachusetts Institute of
Technology (MIT), who were cited for their
“pioneering contributions to single-electron
effects in mesoscopic systems.”

Dolan and Fulton developed the metal
single-electron transistor (SET) in 1987 at
Bell Laboratories. SETs push the theoreti-
cal miniaturization limits of structures that
control the flow of electrical current. They
consist of a small conducting island sepa-
rated from two conducting leads by thin
tunnel barriers. The current flow from one
lead to the other through the central island
turns on and off each time a single elec-
tron is added to the island. Fulton has
since led development of a new scanning
microscope that uses a SET on its tip.

Kastner and his MIT colleagues inv e n t e d
the semiconductor SET, which experimenters
h ave used to study such things as quantum
c h a o s , magnetic phase transitions, and pho-
ton-assisted tunneling. The potential uses of
SETs include memories with densities
greater than 101 1 b / c m2 and electrostatic
storage systems with a data recording densi-
ty in excess of 1 Tb/in.2.

Chauncey Starr

The Fo rum department is initiated by
The American Physical Society’s Fo ru m
on Industrial and Applied Physics (FIAP).
For further information on FIAP, p l e a s e
contact the chair, Galen B. F i s h e r
( g a l e n . b . f i s h e r @ d e l p h i a u t o . c o m ) .
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