Salute the Fellows

In recognition of their outstanding contri-
butions to physics, the American Physi-
cal Society has elected 12 members of the
Forum on Industrial and Applied Physics
(FIAP) as APS Fellows. Each year, the soci-
ety bestows the prestigious honor on a
select number of its members from indus-
try, academia, and government.

Collectively, the discoveries and innova-
tive applications of the new Fellows (see
box) range across technologies important
to industry. They include key work in reso-
nant ultrasound spectroscopy, understand-
ing defects in semiconductors, and the
development of concepts for high-perfor-
mance materials and microelectromechant
cal system devices.

Creative insights create major commer-
cial advances, as demonstrated by the

careers of David
C. Cheng of IBM’s
Almaden
Research Center
(ARC) and Robert
Bruce van Dover
of Lucent Tech-
nologies’ Bell
Laboratories.
Cheng made
significant contri-
butions in several
areas of physics
during a career
that spanned
three decades.
APS cited him for his work in data storage, Between his arrival at ARC in 1984 and
“especially in the frontiers of high-data-rate his retirement last year, Cheng established
and high-density recording.” and led three departments. “David has the

Why New APS Fellows Were Honored

Robert William Brown

Case Western Reserve University

For industrial research and development
advancing the performance of the magnetic-
field system in magnetic resonance imaging,
and for contributions to the knowledge, appli-
cations, and teaching of magnetic resonance
imaging.

David C. Cheng

IBM Almaden Research Center

For outstanding contributions to optical and
magnetic recording technologies that have
produced a broad impact in the data-storage
industry, especially in the frontiers of high-
data-rate and high-density recording.

Jeffrey J. Folkins

Xerox Corp.

For applications of physics to electrophotogra-
phy resulting in major innovations in the
design of development subsystems and in
color Xerographic marking systems.

Alfred Paul Marchetti

Eastman Kodak Co.

For creative and highly significant research on
the low-temperature photophysics of silver
halide crystals, which elucidated interactions
among photoelectrons, holes, excitons,

APRIL 2000 © American Institute of Physics

phonons, dopants, photographically important
adsorbates, lattice defects, and surfaces.

Albert Migliori

Los Alamos National Laboratory

For the development of resonant ultrasound
spectroscopy and its application in materials
physics and technology.

William Charles Mitchel

Air Force Research Laboratory,

Materials and Manufacturing Directorate
In recognition of significant research in the
study of defects in gallium arsenide, silicon
carbide, and other semiconductors.

Frank James Owens

Army Armament Research & Development
For developing electron paramagnetic reso-
nance spectroscopy as a tool to study phase
transitions in solids, for developing methods
to predict the stability of energetic materials,
and for work on magnetic field induced elec-
tromagnetic absorption in superconductors.

Emilio Panarella

Advanced Laser and Fusion

Technology, Inc.

For pioneering theoretical and experimental
contributions to the two-stage spherical pinch
and its commercialization as an industrial
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pulsed X-ray source.

Paul M. Solomon

IBM T. J. Watson Research Center

For work on the limits of small semiconductor
devices.

Robert Bruce van Dover

Bell Laboratories

For contributions to the understanding of mag
netic materials and superconductors, particu-
larly high-temperature superconductors.

Harold J. Vinegar

Shell Exploration and Production Technol-
ogy Applications and Research Co.

For contributions to the science and technolo-
gy of oil exploration and environmental remedi-
ation, particularly thermal methods for extract-
ing hydrocarbons from the ground, and for
applications of NMR methods to well logging.

Donald Ray Wiff

Kent State University

For research in solving mathematically ill-
posed problems in polymer molecular weight
and mechanical relaxation time distribution
functions, and in developing molecular, in situ
molecular, and nanocomposite-polymer con-
cepts for high-performance materials and
microelectromechanical system devices.

TerraTherm Environmental Services, Inc.
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Figure 2. The properties of capacitors

formed from thin oxide films of Zr, Sn, and
Ti are displayed in false color as a function

of composition, using the continuous com-

ability to bridge his love of physics and his
detailed mathematics background with
practical engineering judgment and the
technical leadership to motivate teams,”
says A. Currie Munce, director of storage
systems and technology for the IBM
Research Division.

Under Cheng’'s leadership, ARC
researchers invented and developed
unique thin-film process tools and test
instrumentation. In 1992, Cheng led anoth-
er team that established a then world
record in high-density optical recording of
2.5 Gb/in.2. He also devised the technical
compromise in 1995 that established the
standard for digital versatile disc (DVD)
technology. And in 1998, his department
advanced the understanding of the effects
of superparamagnetism on high-density
recording and attained a record in high-
data-rate data storage of 60 MB/s.

“In all the projects he led, he got the

Lucent Technologies' Bell Labs
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most out of people and found areas where
we didn’t have things right. Then, he filled
these holes personally and capably,” says
Martin Chen, senior manager of advanced
channels and devices at ARC.

APS cited Robert Bruce van Dover’s con-
tributions in “understanding magnetic
materials and superconductors, particular-
ly high-temperature superconductors.” In
1981, a year after joining Bell Laborato-
ries, van Dover made the finding that niobi-
um nitride could make superior tunnel junc
tions. He later moved into more fundamen-
tal investigations of magnetic materials
and superconductors. He co-invented the
BaoYCuz07 superconductor, the first to
operate above the temperature of liquid
nitrogen, and the oxide-powder-in-tube
technique, the standard method used to

position spread approach.

form wires of high-T, superconductors.

In 1990, van Dover demonstrated that
introducing specific defects into
BasYCuz07 could dramatically increase
its critical current, indicating its potential
usefulness for large-scale applications.
More recently, he has returned to studying
thin-film magnetic materials and their use
in telecommunications. His work also
includes using high-throughput techniques
to explore novel dielectric thin films.

“van Dover combines fundamental investi-
gations of materials properties with a deep
understanding of technologically significant
problems,” says T. H. Geballe, professor of
applied physics at Stanford University. “Most
recently, he has demonstrated the power of
a combinatorial approach to materials
searches, the continuous compositional
spread technique” (Figure 2).

The R&D work of Jeffrey J. Folkins of
Xerox Corp., who is honored for his innova-



tions in the design of development subsys-
tems and color Xerographic marking sys-
tems,has ranged widely across the field of
electrophotographic technology.

His probing analyses of the fundamen-
tal processes of electrophotography have
led to a series of patents that now number
70, with 6 additional patents pending.
These inventions range from control-sys-
tem sensors to image-developers—the key
component in successful photocopy
machines—and advances in color-elec-
trophotographic technology.

Today, most electrophotographic prod-
ucts made by Xerox contain at least one
element for which Folkins is largely
responsible,either as inventor or designer.
For example, a developer housing that he
designed is used in several Xerox models,
and iterations of his “hybrid” developer
used in the company’s DC265 model are
planned for use in the next generation of
Xerox machines. “The theme of my work
has been to increase the quality and lower
the costs of process controls and develop-
ment subsystems for Xerox machines—
past, present, and future,” says Folkins.

APS honored Harold J. Vinegar for his
work at Shell Exploration and Production
Technology Applications and Research Co.
in environmental remediation and new
applications of pulsed nuclear magnetic
resonance (NMR) to oil and natural-gas
exploration. Vinegar is co-inventor of the in
situ thermal desorption (ISTD) process,
which uses thermal conduction heating to
volatilize and destroy virtually any organic
contaminant in any soil type (Figure 1).

“The ISTD process is revolutionary in
allowing remediation of contamination pre-
viously thought inaccessible, and in its
ability to achieve remediation levels below
the detection limit of EPA methods,” says
physicist William A. Edelstein of GE Corpo-
rate R&D. Successful ISTD field tests led
Shell to form a subsidiary, TerraTherm
Environmental Services, Inc. to commer-
cialize the technology.

Vinegar’s investigations of NMR in
porous materials have led to new applica-

tions in exploring hydrocarbon reservoirs.
“Harold was the first to recognize the signa-
ture of high-pressure natural gas on the
pulsed NMR log,” says John M. Hirsch, a
Shell colleague. “Prior to his work, gas was
believed to be nondetectable” by NMR.

Vinegar also invented the NMR differen-
tial and shifted-spectrum pulse sequences,
which exploit the relaxation and diffusional
differences between water, oil, and gas to
measure the saturation of each fluid in pore
spaces. And he was the first to use multinu-
clear NMR for whole-core analysis.

For Robert William Brown, professor of
physics at Case Western Reserve Universi-
ty, innovative research for industry and a
dedication to educating future physicists
led to his election as an APS Fellow. He
was cited for his research and develop-
ment in magnetic resonance imaging
(MRI), and for contributions to the knowl-
edge, applications, and teaching of MRI.

Brown’s industrial work began 20 years
ago, when a former student asked him for
help in solving problems plaguing efforts
to design a magnetic-field coil. “From
there, everything snowballed,” he says.

His expertise in mathematical physics
has led to major advances in the design of
magnetic resonance-coil systems and in
coil shielding, including a recent “super-
shielding” discovery that provides a superi-
or method for shielding gradient coils.
Drawing on his industrial and academic
research, he co-authored a comprehensive
textbook, Magnetic Resonance Imaging:
Physical Principles and Sequence Design
(John Wiley & Sons, New York, 1999, 914
pp.). And he has involved his students in
his industrial work, 10 of whom have gone
on to industrial research careers.

The Forum department is initiated by
the American Physical Society’s Forum
on Industrial and Applied Physics (FIAP).
For more information about the Forum,
please visit the FIAP Web site at
http://www.aps.org/FIAP/index.html or
contact the chair, Galen B. Fisher
(galen.b.fisher@delphiauto.com).
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