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DOE Lab Directors Highlight
Pathways to Reduce Greenhouse
Gas Emissions

The United States has many options for
reducing greenhouse gas emissions
through new, cleaner energy technologies,
the directors of 11 of the Department of
Energy's national laboratories conclude in
a study released in April. The directors'

report, Technology Opportunities to Reduce
U.S. Greenhouse Gas Emissions, outlines
nearly 50 technology pathways that could
eliminate the emissions of hundreds of
millions of tons of carbon per year. These
include such near-term practical technolo-
gies as electric hybrid vehicles, high-effi-
ciency lighting, super-insulating windows,
and passive solar heating and cooling of
buildings. They also include mid-term to
longer term technologies that need further
development, such as fuel cells for trans-
portation, microturbines, broad use of bio-

mass fuels, and hydrogen-fueled energy
systems.

The laboratory directors recommend
that the federal government lead a vigor-
ous national push to develop energy tech-
nologies during the next three decades to
achieve a major reduction in the risk of
global warming.

The study is at website http:/ /www.
ornl.gov/climate_change. The files are in
PDF format and can be read in Acrobat
Reader.
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PUBLIC AFFAIRS FORUM

An analysis of public policy issues and how they
affect MRS members and the materials community...

NRC Forum Aims to Narrow Gap Between Government-Funded
Basic Research and Industry's Need for "Ready" Materials

The Academy Industry Program of the
National Research Council (NRC) spon-
sored a two-day Forum on "The Promise
and Dilemma of New Materials" on May
28-29, 1998 at the Arnold and Mabel
Beckman Center in Irvine, CA. This Forum
brought together technologists and practi-
tioners with experience in new materials
development for the purpose of mutually
informing one another and creating new
knowledge and ideas. A primary objective
was to achieve cross-fertilization among
individuals working across technical and
applications boundaries in industry, acad-
eme, and the federal government. The
Forum was organized by a program com-
mittee of outstanding academic researchers
and senior industrial research managers
under the chairship of Jaques A. Bodelle,
Vice President Research and Development,
Elf Aquitaine, Inc.

The "promise" is the use of new materi-
als (e.g., electronics grade Ge-Si, polymeric
structural elements for automobiles and
aircraft, and catalysts) to generate new
products and hence economic growth. The
"dilemma" is the long development cycles
for products embodying new materials,
and hence the increasing reluctance of
industry to invest in developing new mate-
rials to the point of economic utility. More-
over, this reluctance is occurring at precise-
ly the time that the federal government is
significantly curtailing its investment in
advanced development of materials for
defense and other applications. The devel-
opment of new materials for medical appli-
cations encounter an extra barrier in the
lengthy Federal Drug Administration
approval process. Thus, a gap has opened
between government-funded "basic"
research on materials and commercial

firms' increasing insistence on sourcing
"ready" materials technologies for their
products. This Forum was designed to
explore the origins of that gap and
approaches to narrow it.

Within the context of exploring the
promises, hurdles, and pitfalls in the
development of new materials, the Forum
reviewed several frontiers in materials sci-
ence, specifically surface materials, new
forms of carbon, adhesives, bioengineered
materials, intelligent materials, and thin-
film magnetic materials. Gabor Somorjai
presented his MRS 1997 Von Hippel
address "From Surface Materials to
Surface Technologies" (MRS Bulletin, May
1998, p. 11). Several case histories of new
materials innovation were examined in
detail, including the pursuit of Si-Ge thin
films for fast Si-based microelectronics,
the development of polymeric materials
for drug delivery and tissue generation,
the commercialization of Surlyn™ and
Kevlar™, efforts to commercialize high-
temperature superconductors, nickel
metal hydride batteries, Xerographic
materials, thin-film magnetic memories
based on the exploitation of the giant
magnetoresistance effect, and the selection
of materials for the Mars Pathfinder.

Breakout sessions were held to stimulate
discussion of several central questions in
new materials commercialization: How can
the interface between the basic research in
materials and the needs of industry be
improved? What lessons can be learned
from the way familiar materials have been
upgraded to provide greater functionality
and/or lower cost? How does one speed
up the empirical process of finding new
materials and expedite their development,
manufacturability, and commercialization?

Special events included a preview of the
forthcoming NRC report on the Interna-
tional Benchmarking of U.S. Materials Science
and Engineering Research (a prepublication
copy can be found at website http:
//www.nap.edu/readingroom/) and an
entertaining after-dinner presentation by
Ivan Amato on his recent book Stuff: The
Materials the World is Made Of.

While the gap between the promise and
dilemma of new materials was not
resolved, the Forum did highlight some
amazing economically significant com-
mercialization successes in microelectron-
ics, rotating memories, specialty poly-
mers, and Xerographic materials. It also
drove home the significant and increasing
gap in U.S. policy between the concensus
on government support of basic research
and the globalization-induced disinvest-
ment of many if not most commercial
firms in the advanced development need-
ed to convert the fruits of that basic
research into commercially viable new
products. Many of the success stories
examined at the Forum were judged to be
improbable if not impossible in today's
political and economic climate. Dealing
effectively with this gap is likely to be an
essential ingredient in turning the amaz-
ing U.S. jobs machine into a comparable
machine for increasing the productivity of
the U.S. workforce.

CHARLES B. DUKE

Charles B. Duke is Vice President and
Senior Fellow, Xerox Corporate Research and
Technology. He delivered a presentation at the
NRC Forum on the central role of new materi-
als innovation in the commercial successes of
Xerographic devices for copying and printing.
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The Newest Interdisciplinary Research on Advanced Materials

1997 Fall Meeting
Symposium Proceedings
December 1-5,1997 • Boston, MA
These books are scheduled for publication by spring or early summer 1998.

Order your books today and receive them as soon as they are off the press!

B: Phase Transformations and Systems Driven Far
From Equilibrium

Editors: E. Ma, P. Bellon, M. Atzmon, R. Trivedi
ISBN: 1 -55899-386-X Code: 481 -B

$66.00 MRS Member
$76.00 U.S. List
$88.00 Non-U.S.

D: Nitride Semiconductors
Editors: F.A. Ponce, S.P. DenBaars, B.K. Meyer,
S. Nakamura, S. Strite
ISBN: 1-55899-387-8 Code: 482-B

$66.00 MRS Member
$76.00 U.S. List
$88.00 Non-U.S.

E: Power Semiconductor Materials and Devices
Editors: S.J. Pearton, R.J. Shul, E. Wolfgang, F. Ren,
S. Tenconi
ISBN: 1-55899-388-6 Code: 483-B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

F: Infrared Applications of Semiconductors II
Editors: S. Sivananthan, M.O. Manasreh, R.H. Miles,
D.L McDaniel, Jr.
ISBN: 1-55899-389-4 Code:484-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.

G: Thin-Film Structures for Photovoltaics
Editors: E.D. Jones, R. Noufi, B.L Sopori, J. Kalejs
ISBN: 1-55899-390-8 Code: 485-B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

H: Materials and Devices for Silicon-Based
Optoelectronics

Editors: J.E. Cunningham, S. Coffa, A. Polman, R. Soref
ISBN: 1 -55899-391 -6 Code: 486-B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

I: Semiconductors for Room-Temperature
Radiation Detector Applications II

Editors: R.B. James, T.E. Schlesinger, P. Siffert,
M. Cuzin, M. Squillante, W. Dusi
ISBN: 1-55899-392-4 Code: 487-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.

J: Electrical, Optical, and Magnetic Properties of
Organic Solid-State Materials IV

Editors: J.R. Reynolds, A. K-Y. Jen, LR. Dalton,
M.F. Rubner, L.Y. Chiang
ISBN: 1-55899-393-2 Code: 488-B

$66.00 MRS Member
$76.00 U.S. List
$88.00 Non-U.S.

K: Materials Science of the Cell
Editors: B. Mulder, V. Vogel, C. Schmidt
ISBN: 1-55899-394-0 Code: 489-B

$65.00 MRS Member
$75.00 U.S. List
$86.00 Non-U.S.

Q: Semiconductor Process and Device
Performance Modeling

Editors: J.S. Nelson, CD. Wilson, ST. Dunham
ISBN: 1-55899-395-9 Code: 490-B

$57.00 MRS Member
$66.00 U.S. List
$76.00 Non-U.S.

R: Tight-Binding Approach to Computational
Materials Science

Editors: P.E.A. Turchi, A. Gonis, L Colombo
ISBN: 1 -55899-396-7 Code: 491 -B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

S: Microscopic Simulation of Interfacial
Phenomena in Solids and Liquids

Editors: S.R. Phillpot, P.D. Bristowe, D.G. Stroud,
J.R. Smith
ISBN: 1-55899-397-5 Code: 492-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.

U: Ferroelectric Thin Films VI
Editors: R.E. Treece, R.E. Jones, S.B. Desu, CM. Foster,
I.K. Yoo
ISBN: 1-55899-398-3 Code: 493-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.

V: Science and Technology of Magnetic Oxides
Editors: M. Hundley, J. Nickel, R. Ramesh, Y. Tokura
ISBN: 1 -55899-399-1 Code: 494-B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

W: Chemical Aspects of Electronic Ceramics
Processing

Editors: P.N. Kumta, A.F. Hepp, D.N. Beach,
J.J. Sullivan, B. Arkles
ISBN: 1-55899-400-9 Code: 495-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.

Y: Materials for Electrochemical Energy Storage and
Conversion II—Batteries, Capacitors and Fuel Cells

Editors: D.S. Ginley, D.H. Doughty, T. Takamura,
Z. Zhang, B. Scrosati
ISBN: 1 -55899-401 -7 Code: 496-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.

Z: Recent Advances in Catalytic Materials
Editors: N.M. Rodriguez, S.L. Soled, J. Hrbek
ISBN: 1-55899-402-5 Code:497-B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

AA: Covalently Bonded Disordered Thin-Film Materials
Editors: M.P. Siegal, J.E. Jaskie, W. Milne, D. McKenzie
ISBN: 1-55899-403-3 Code: 498-B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

DD: High-Pressure Materials Research
Editors: R.M. Wentzcovitch, R.J. Hemley, W.J.
P.Y. Yu
ISBN: 1-55899-404-1 Code: 499-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.

EE: Electrically Based Microstructural
Characterization II

Editors: R.A. Gerhardt, M.A. Alim, S.R. Taylor
ISBN: 1-55899-405-X Code: 500-B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

FF: Surface-Controlled Nanoscale Materials for
High-Added-Value Applications

Editors: K.E. Gonsalves, M.-l. Baraton, J.X. Chen,
J.A. Akkara
ISBN: 1-55899-406-8 Code: 501-B

$60.00 MRS Member
$68.00 U.S. List
$79.00 Non-U.S.

II: In Situ Process Diagnostics and Intelligent
Materials Processing

Editors: P.A. Rosenthal, W.M. Duncan, J.A. Woollam
ISBN: 1-55899-407-6 Code: 502-B

$65.00 MRS Member
$75.00 U.S. List
$86.00 Non-U.S.

JJ: Nondestructive Characterization of Materials in
Aging Systems

Editors: R.L. Crane, S.P. Shah, R. Gilmore,
J.D. Achenbach, P.T. Khuri-Yakub, T.E. Matikas
ISBN: 1-55899-408-4 Code: 503-B

$57.00 MRS Member
$66.00 U.S. List
$76.00 Non-U.S.

KK: Atomistic Mechanisms in Beam Synthesis and
Irradiation of Materials

Editors: J.C. Barbour, S. Roorda, D. lla
ISBN: 1-55899-409-2 Code: 504-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.

NN: Thin-Films—Stresses and Mechanical
Properties VII

Editors: R.C. Cammarata, E.P. Busso, M. Nastasi,
W.C. Oliver
ISBN: 1 -55899-410-6 Code: 505-B

$62.00 MRS Member
$71.00 U.S. List
$82.00 Non-U.S.
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