FORUM by Laura Smoliar and James Kaufman

Polymers in Minneapolis .

The Forum on Industrial and Applied
Physics (FIAP) will inaugurate a new
series of special sessions at the March 2000
meeting of the American Physical Society
(APS) on topics of particular interest to indus-
trial physicists. The new “Technology of the
Year” sessions, which are planned as an
annual feature of the APS meeting, will focus
on industrial applications of physics that are
strategic to one or more industries based in
the meeting’s host city. In 2000, APS will
meet in Minneapolis on March 20-24; the
featured topic is polymer physics.

FIAP will co-sponsor three special ses-
sions on polymers with the APS Division of
High Polymer Physics—*“The Polymer
Physics of Adhesion” (Figures 1 and 2), “Pro-
ton Exchange Membrane (PEM) Fuel Cells,”
and “Polymer Structure and Dynamics at
Interfaces: Molecules to Device Applica-
tions.” In addition, FIAP will sponsor five
invited sessions and sponsor or co-sponsor
three focus sessions. Overall the APS meet-
ing will host more than 90 invited sessions
and 550 contributed sessions at which
some 5,000 papers will be presented.

The new series is intended by FIAP to fur-
ther meet the needs of industrial physicists
in several areas. This year’s program
committee drew heavily on the knowl-
edge and guidance of scientists at 3M
in organizing the first presentations.

The session on the polymer physics
of adhesion will feature various applica-
tions of the large-molecule materials
known as high polymers, with a particu-
lar focus on adhesion. Speakers from
industry and academia will present
recent research results in the area of
high-polymer physics and their applica-
tion in adhesion and adhesives. Topics
will include the controlled adhesion of
silicone elastomer surfaces and the
adhesion of polymer-solid interfaces.

PEM fuel cells promise a revolutionary
change in the way electric power is gen-
erated for applications requiring less
than 250 kW. These fuel cells have the
potential to generate electric power at
high fuel efficiency and with nearzero pol-

lution, and their market |®
potential is rapidly expand-
ing as global corporations
address the significant barri- -
ers to making the technology
commercially available.

At the session on PEM
fuel cells, six speakers will -
explore the barriers to mak-
ing the devices a practical
reality, obstacles that
include materials, mecha- | g
nisms, processes, perfor-

mance requirements, and ]

high-volume manufacturabili-  'm

ty. The session will also fea-
ture a roundtable discussion
aimed at encouraging audi-

Figure 1. In this computer simulation of a polymer blend,

filler particles (black dots) prevent the system from sep-

ence participation and a arating into pure polymers A (white) and B (blue).

wider exchange of ideas.

This break from the traditional lecture-style
sessions is being explored for possible wider
use in future FIAP-sponsored programs.

The structure and dynamics of polymers
are strongly affected by interactions at
material interfaces, and the effects of inter-
facial interactions have been at the core of
many device applications. Speakers at the

Figure 2. Atomic force microscope phase image
(2.9 pm on a side) of a lamellar diblock-copolymer
thin film placed on a surface where interfacial

interactions are balanced.
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session on polymer structure and dynamics
will examine different aspects of interfacial
effects on polymeric films. The session will
encapsulate a broad range of studies, from
basic theoretical work, through experi-
ments, to device application.

The five FIAP invited sessions will range
across diverse subjects, from metamaterials

to physicists in startup companies.

Metamaterials are artificially construct-
ed materials with qualities and respons-
es that do not occur in nature. The func-
tions of these new materials derive from
extrinsic inhomogeneities that are small-
er than some characteristic coherence
length. The inhomogeneities can take
many forms, including voids, particles,
wires, and layers, and create structures
whose properties transcend those of nat
ural materials or any of their con-
stituents. Photonic bandgap materials,
exchange spring magnets, and artificial
ferrites are three examples of metamate-
rials. Speakers at the session will
describe the properties and potential new
uses of metamaterials.

The session titled “Molecular and
Materials Approaches to Applied Tribolo-
gy” will focus on how a fundamental mate-
rials-molecular approach to tribology can
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help solve practical problems of friction, lubri-
cation, and surface wear. Speakers from
academia and industry will review fundamen-
tals of the physics and chemistry phenomena
involved at a sliding interface and their rele-
vance to such topics as friction in disk drives,
nanoscale wetting and tribology of hard-disk
lubricants, and some of the fundamental

approaches to spacecraft tribology.

As many physicists well know, a physics
education provides excellent preparation for
numerous career paths, including becoming
an entrepreneur. During the “Physicists at
Start-Ups” session, several speakers will
describe their experiences in creating new
businesses. The challenges that physicist

entrepreneurs face involve more than tech-
nology issues; a successful enterprise
requires both a desirable product and a
good business model.

At the symposium “Beyond Silicon,” speak-
ers will report research in several of the
promising electronics technologies currently
being explored because they offer potential
mid- or long-term advantages over silicon tech-
nology. Although no one expects the silicon-
chip market to stop growing, the industry will
have to confront the physical limits to chip
size posed by today’s lithographic technology.
The Semiconductor Industry Association has
outlined the difficulties of making ever-smaller
devices, especially those smaller than the
100-nm generation of chips. Speakers at this
session will describe some of the technolo-
gies that may help meet the chip challenges
of the 21st century.

The need for real-time, chemically specif-
ic sensors and the pathways to their devel-
opment will be examined at the session
titled “Materials Advances for Chemical
Sensing Applications.” Developments in
materials science are moving the field for-
ward. The symposium will look at how the
synergy between the properties of materials
and transduction techniques, such as fiber-
optic probes and micrometer-size hot
plates, are being utilized to develop chemi-
cally specific sensors for various industrial
and environmental applications.

FIAP will sponsor one focus session titled
“Applications of Optical Techniques,” which will
include papers on Raman and photolumines-
cent studies of lIlV nitrides and on the funda-
mentals and applications of second-harmonic
spectroscopy of semiconductor interfaces. FIAP
will also co-sponsor two other focus sessions
with the Division of Materials Physics—*“Group
IV Semiconductor Alloys” and “Materials Theo-

ry and Computation.”
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Laura Smoliar (Ismoliar@3dtl.com) of 3D
Technology Laboratories is vice chair and
James Kaufman (kaufman@almaden.
ibm.com) of IBM Almaden Research Center
is chairelect of the Forum on Industrial and
Applied Physics. For further information on
FIAP, please contact the chair, Galen B.
Fisher (galen.b.fisher@delphiauto.com).
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