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SUMMARY

The 1993 SSSC Forum was conducted under the auspices of the Board on Physics and Astronomy's Solid
State Sciences Committee (SSSC) and cosponsored with the National Materials Advisory Board
(NMAB), and the Washington Materials Forum. The theme of the Forum, the product of a year-long
planning effort, was the Advanced Materials and Processing Program and the Restructuring of Materials.
Science and Technology in the United States. It successfully brought together experts and policy makers
in the fields of solid state science and materials science and engineering to discuss the impact of the
AMPP on the field and issues pertinent to the field. Support for the Forum was provided by the Air
Force Office of Scientific Research (AFOSR), the Department of Energy (DOE), and the National
Science Foundation (NSF).

ORIGIN AND BACKGROUND

The Solid State Sciences Committee (see attached roster) has a long history of annual forums spanning
more than a decade. The 1985 Spring Forum was jointly sponsored by the SSSC and the National
Materials Advisory Board. It was at this Forum that a consensus developed that a new assessment of the
field of materials science and engineering would be useful and timely. As a-result, a Committee on
Materials Science and Engineering was formed under the joint auspices of the SSSC and the NMAB.
The Committee's report, Materials Science and Engineering for the 1990's, was featured at the 1989
Forum. The intervening forums focused on the progress of the study in addition to specific areas of the
study which were of particular interest to the community. Topics treated at those forums included the
following: research opportunities in the field of materials science and engineering, materials science and
engineering for the year 2000, and superconductivity. The focus of the 1991 Forum was the federal
response to the report A National Agenda in Materials Science and Engineering: Implementing the
MS&E Report. That report was the culminating activity of the regional meeting process that wos
initiated, at the request of the Office of Science and Technology policy (OSTP), to follow up the MSE
study. The 1993 Forum addressed both the impact of AMPP on materials science and challenges for
materials in the 21 st century.
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The forum process was originally designed to bring together the scientific community and the
policy makers in Washington, DC. At these forums, policy makers are asked to address a general theme
and to respond to discussion and to questions from the audience. Additionally, there is usually a
scientific or technical theme on which talks are presented. Invitees to these forums include members of
the NMAB, past and current members of the Board on Physics and Astronomy and its committees and
panels, heads of materials science and engineering departments, and liaisons from materials-related
societies.

HIGHLIGHTS OF THE 1993 FORUM

The 1993 SSSC Forum was convened on Tuesday and Wednesday, May 4-5, 1993 by David Litster,
Chair of the Solid State Sciences Committee. The Forum was divided into five sessions. (See attached
agenda.)

The first session of the Forum included a keynote address by Senator Jeff Bingaman (D-NM).
He discussed the evolution of a technology policy in the United States and outlined challenges for the
coming years in implementing and building on government-industry partnership programs. The
perspective on AMPP from representatives of the federal agencies was provided in the second session.
The third session of the Forum focused on the integration of science, engineering, and societal needs in
materials. Talks were presented by Al Narath (Sandia), Donald Kash (George Mason University), and
Craig Fields (MCC). The final two sessions of the Forum addressed challenges for materials in the 21 st
century. Speakers were from leading companies in a broad range of materials-related industries as well
as national labs and universities. Issues included not only technical challenges, but also challenges for
new forms of partnerships and education.

STATUS OF THE PROJECT

A transcription of Senator Bingaman's keynote address was published in the June 1993 issue of the BPA
News. (A copy of the excerpt is attached.) The SSSC is currently planning the next Forum as a followup
to the 1993 Forum and the FY93 AMPP Initiative. A more detailed accounting of the 1993 Forum
proceedings will be prepared to distribute prior to the next Forum. [The proceedings have been
transcribed and are scheduled for completion during the Winter 1993.1 The reports resulting from this
effort will be prepared in sufficient quantity to ensure their distribution to the sponsors, to committee
members, and to other relevant parties in accordance with Academy policy. Proceedings will also be
made available to the public without restriction The support of AFOSR will be acknowledged in the
published proceedings.

Attachments

(1) Roster of the Solid State Sciences Committee
(2) Agenda of the 1993 SSSC Forum
(3) Excerpt from June 1993 issue of BPA News
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NATIONAL RESEARCH COUNCIL
COMMISSION ON PHYSICAL SCIENCES, MATHEMATICS, AND APPLICATIONS

2101 Constitubon Avenue Washington, D.C. 20418

BOARD ON (202) 334-3520

PHYSICS AND ASTRONOMY FAX: (202) 334-2791
INTERNET: SPA@NAS.EDU

SOLID STATE SCIENCES COMMITTEE

Terms expire on June 30 of year indicated.

NAE Julia Weertnman (Chair) 1995 Y. Austin Chang 1996
Department of Materials Science and Engineering Dept. of Materials Science and Engineering
Northwestern University University of Wisconsin, Madison
2145 Sheridan Road 1509 University Avenue
Evanston, IL 60208-3108 Madison, WI 53706
(708) 491-5353, 3537 (608) 262-0389
Fax: (708) 467-6573 Fax: (608) 262-8353
Email: weertman(ccmatsci.ms.nwu.edu Email: chang@coefac.engr.wisc.edu

Paul A. Fleury (Vice Chair) 1995 NAS Francis J. DiSalvo 1994
Vice President Baker Laboratory
Research and Exploratory Technology Department of Chemistry
Sandia National Laboratories Cornell University
Organization 1000 Ithaca, NY 14853
Albuquerque, NM 87185-5800 (607) 255-7238
(505) 844-4553 Fax: (607) 255-4137
Fax: (505) 844-5716
Email: pfleury(•sandia.gov Paul Horn 1994

Director of Silicon Technology
J. David Litster (Past Chair) 1995 IBM Research Division
Vice President for Research, Room 3-240 T.J. Watson Research Center
Massachusetts Institute of Technology P.O. Box 218
Cambridge, MA 02139 Yorktown Heights, NY 10598
(617) 253-6801 (914) 945-2445
Fax: (617) 253-8388 Fax: (914) 945-4014
Email: litster@vpr.rnit.edu or litster@mitfbnml Email: pmhornm@yktvmv

Neil Ashcroft 1996 NAE Charles McMahon 1996 (pending)
Laboratory of Atomic and Solid State Physics Department of Materials Science
Cornell University and Engineering
Clark Hall University of Pennsylvania
Ithaca, NY 14853-2051 3231 Walnut Street
(607) 255-8613 Philadelphia, PA 19104-6272
Fax: (607) 255-6428 (215) 898-8337
Email ash@helios.ba.cornell.edu or Fax: (215) 573-2128

ash~crnlassp.bilnet
Geraldine L. Richmond 1994

NAE Howard K. Birnbaum 1994 Professor of Chemistry
Materials Research Laboratory Department of Chemistry
University of Illinois University of Oregon
104 South Goodwin Ave. Eugene, OR 97403
Urbana. IL 61801 (503) 346-4635
(217) 333-1370 Fax: (503) 346-4643
Fax: (217) 244-2278 Email: richmond(oregon

"The National Research Council is the prliwpal operating agency of the National Academy of Scienes and the National Acmtaky of Engineering
to srve gowrnment and other organaflons



SOLID STATE SCIENCES COMMITTEE

Terms expire on June 30 of year indicated.

James Roberto 1996 NAE Sheldon M. Wiederhorn 1995
Solid State Division National Institute of Standards and Technology

P.O. Box 2008 Building 223. Room B309
Cak Ridge National Laboratory Gaithersburg, MD 20899
Building 3025 (301) 975-5772
Oikridge, TN 37831-6024 Fax: (301) 926-8349
(615) 574-6151
Fax: (615) 574-0323 NRC Sta

Email: robertojb@ornl.gov
Donald C. Shapero, Staff Director

John J. Rush 1995 Email: dshapero@nas

National Institute of Standards and Technology
Division 856 Ronald Taylor, Senior Program Officer

Materials Science and Engineering Email: rtaylorl@nas
Laboratory, Bldg. 235

Gaithersburg, MD 20899 Board on Physics and Astronomy

(301) 975-6231 2101 Constitution Avenue

Fax: (301) 921-9847 Washington, D.C. 20418
(202) 334-3520

Bruce A. Scott 1995 Fax: (202) 334-2791

T.J. Watson Research Center Email: bpa@nas.edu

IBM Corporation
P.O. Box 218
Yorktown Heights, NY 10598
(914) 945-1802
Fax: (914) 945-2141
Email: scottba@ibm.com

NAS Charles V. Shank 1995
NAE Director

Lawrence Berkeley Laboratory
I Cyclotron Road
Building 5OA-4133
Berkeley, CA 94720
(510) 486-5111
Fax: (510) 486-6720
Email: cvshank~lbl.gov

NAS Richard S. Stein 1994
NAE Polymer Research Institute

Lederle Graduate Research Center 701
University of Massachusetts
Amherst, MA 01003
(413) 545-4825 or 3109
Home: (413) 549-0245 or 4076
Fax: (413) 545-0082
Email: stein@umaecs
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1993 Solid State NAS
Sciences Committee NAE

Forum IOM

The Advanced Materials and Processing Program
and the Restructuring of Materials Science and

Technology in the United States:
From Research to Manufacturing

Jointly Sponsored by the Solid State Sciences Committee, the
National Materials Advisory Board, and the

Washington Materials Forum*

* The Washington Materials Forum (WMF), organized in 1991, is a consortium of professional societies with

an interest in materials science and technology. The WMF consists of the Materials Research Society;
American Physical Society; American Chemical Society; American Ceramics Society; American Vacuum

Society; ASM International; The Metals; Mining, and Materials Society; Society of Photo-Optical
Instrumentation Engineers; Society for Hybrid Microelectronics; Mineralogical Society of America; Federation

of Materials Societies; the Electrochemical Society, Inc.; American Institute of Chemical Endgineers; and the
American Society of Mechanical Engineers.



1993 Solid State Sciences Committee Forum
The Advanced Materials and Processing Program and the Restructuring of

Materials Science and Technology in the United States
National Academy of Sciences Auditorium

May 4,1993

Session I: Welcome and Keynote Address

0830 Welcome and Introduction Robert M. White, Vice Chair, NRC
Jim Williams, Chair, NMAB and David

Litster, Chair, SSSC
0845 Keynote Address Senator Jeff Bingaman (D, New Mexico)

(Topic: New Forms of Cooperation and
Impact on Competitiveness)

0915 Questions from the audience

Session II: Perspective on the Interagency Advanced Materials and Processing
Program (AMPP) from the Federal Agencies

0930 Advanced Materials and Processing: Lyle Schwartz, Director, Materials Science &
The Federal Program in Materials Engineering Laboratory, NIST, and
Science and Technology Chair, COMAT

1000 National Science Foundation William Harris, Asst. Director for
Mathematical and Physical Sciences

1030 Department of Energy Will Happer, Director, Office of Energy
Research

1100 Advanced Research Projects Agency Gary Denman, Director

1130 National Aeronautics and Space Daniel Goldin, Administrator
Administration

1200 Panel Discussion Above plus Bill Appleton, Praveen
Chaudhari, Henry Ehrenreich, Merton
Flemings, Bob Laudise, David Litster++,
John Poate, Jim Williams++
[++=Cochairs of Panel]

1230 Questions from the audience
1300 LUNCH

Session IEh Integration of Science, Engineering, and Societal Needs in Materials

1430 National Laboratories: Their Role in Al Narath, Sandia National Laboratories
US Economic Security

1515 Government Technology Policy: What Donald E. Kash, George Mason University
Should It Do?

1545 BREAK
1600 Role of Consortia in US Industrial Craig Fields, MCC

Competitiveness
1630 Discussion and Closing Remarks Jim Williams, David Litster
1700 RECEPTION



1993 Solid State Sciences Committee Forum
National Academy of Sciences Auditorium

May 5, 1993

Session IV: Challenges for Materials in the 21st Century

0845 Welcome and Introduction Jim Williams, Chair, NMAB; David Litster,
Chair, SSSC; John Poate, WMF

0900 Motorola: Cooperative Efforts in Tommy George, Motorola
Microelectronics in the US

0930 IBM: The Technology Value Chain: Jim McGroddy, IBM
Evolution and Implications

1000 AT&T Bell Laboratories: The Changing William Brinkman, AT&T
Role of Industrial Research

1030 BREAK
!100 Boeing: Engineering Needs in Don Lovell, Boeing

Structural Materials
1130 General Electric: High-Strength Light- Jim Williams, GE

Weight Materials for
Transportation

1200 Hewlett Packard: Emerging Roland Haitz, Hewlett-Packard
Technologies in the US
Optoelectronics Industry

1230 LUNCH

Session V: Challenges for Materials in the 21st Century (Continued)

1400 Technology Transfer Activities in Panel: Bill Appleton, ORNL; Dan Arvizu,
Government Laboratories Sandia; Roger Lewis, DOE

1445 The Changing Climate for John P. McTague, Ford Motor Co.
Precompetitive R&D Collaboration

1515 BREAK
1530 University Research in Tomorrow's Venkatesh Narayanamurti, UC Santa

Environment Barbara
1600 Engineering Education in the 21st Raymond Orbach, UC Riverside

Century
1630 Discussion and Closing Remarks Jim Williams, David Litster, and John Poate
1700 ADJOURN
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chanesathatmightbe need v lnmyviewthe agreementswith particular sectors in addition MIT-Japon psogrrnt, which for many yean
importance odie Technoloy Reinvestment to the CRADA activity they ae current was the only eot of this kind in the U. S.
Policy lies in th lessons we will learn as we involved in. Then am now aght universiy programs
figurout how tooperateeffectively underthe The DOE laboratories have a wide range roeewing funding unda theme prgrams.
new PIaadigmi of unique facilities. equipment, and expertise We need to do a much betterjob of karn-

Industry has a large role to play. The key in the area of advanced materials. and our ing from others in all areas of technology
to partnerships is industry input, and the challengeistomakethatxpertise availableto developaetAbes inegratedgovemuent.
materials industry, as a pervasive supplier U.S. industry to support competitiveness. supported information services for industry
rather than a high-profile, finished product Again, industry has a large role to play in this and ouernnent would address that need
industry, has a more difficult challenge than effort, and again, the SIA semiconductor road 6. Enforcement of Trade Provisions
many other sectors in getting federal atten- mapservesasa model. SIA has taken itsroad We need to look at enforcement of our
tion. What is needed is a consensus position map to the DOE laboratories and asked how tad laws so as to irm-n tnlu there am
that the varied materials companies in the the labs could help. Working together, the adequ alind e niivesforjobcraton
U.S. can advocate to Congress and the Ad- DOE labs and the SIA have identified some hen in t United SWM. The Motorla
nun stltaioi. SACMA and USACArecenly areas of emphasis for the labs and have begun p ha been thatthe companyeeds
took a str-g step in that dirction with the to flesh out cooperative resarch programs A tocompet n Jap ifit is to be compeitv in
releaseoftheirjoint agenda. This efort needs similar effort within the materials industry the Unied Soft If we Cc& the Japanese
to be expanded to include other materials would be very beneficial. madiet to Japacompanies, those oipi-
organizations to the exteit possible. 4. Setting Technical Standards nieswill"C OOW rqa heb , andthelack

More needs to be done in the technology A fourth isue we face is the development ooomp aito n mi homebrse will be used
area as well. Materials rood maps need to be ofanefetiveandtimelymechanismtodfine toitsfi l =
developed to help guide federal materials
R&D and the A anced Materials Processing at products may be This philamphy h, been prmo true
effort within FCCSET in particular. Thec
Semionductor w Industr As scin aticular. The In the advanced materials industry in detiment of our awuntsy. In my view the
Semiconductor Indus~ Association 1-year ~ particular there is a great need for timely feWOWl g em m u esoa• to moagnize this
road map is a model for the type of industry standards developmenL As the largest buyer factuplfmEauddosabaerjobo(spporng
effos required to truly bring the federal of advanced materials, the Defes DqM- indimiy m t kmr inio forignreserch establishment into prnrhp with ofdaedatrasthDeesDeat insye ltxkiwogmak

ment has in the past set de facto standards in higb-ech ara
indtmry. through its purchases. Asthedefenmbdget CoRchadft marsM
3. Integrating the National Laboratories declines and commercial applications fad- Then an obviously a S= number of
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into anational tchnolog infr i In va um, but not through a government stan- a sas de m t oan nat inalrma-
facilities, equpinmt, and prrind, thes dard setting effort-the result would be too tion W ondt l osupivleR&D
laboratories have unparalleled capabiliei&, slow and too limited to be effective. The irnTmm dW duqci... in dt tax laws,
These capabilitie developed out of national govermen needs to provide support to in- Ultimysitmu.S. mMud of livingand
security needs thatae not as pruingt•lay U das ny in the form ofa standards inftrrun a" Wr gW ial !,will
they were diring their biidu"* Ho , dtht faclitates the setting of industry-d4ev beld- taminamd .byl@ ofprit firms
many of the comers that led o * OP- sandards in an agile environmenit i a -in• -,D bbe ab-
menatolaboratoryfaciliiieswilmodeainthe n t the arriraton new sa mlyp a '•lwmEdmdUhoiiies

futum. Just as qcial effoirts wim l uid way t nspee the marke l of raw i. I
to maintain a robust deftnse iWndsW b m ilka t in bpus.I
spi effobfrt n a lo Wbe o imti.n 5- Foreign Technology Monitoring T j of dolo id mIs these
the faihtiesndpplkattheoore •rthe DOD We need to help industry indefinrwhbt -b-_-- •pa --*WWe
and DOE researchbow rem Pt can do to monitor tae da- Wo --- i_,'•-hindmak-

The quemes is bow to sustin thm c d- &evopmit in otdr courm . One wauym we f dkl i ptims dos no
cal research pebilities with a deciming d- haw tried to addms this is through them w m W dommift.
ferue budge In my view, the labs need to be U.S.-Japan Management Training Program T10 214t0i* v dOMi t lesm
intu ated imo a ntionuld no1 ~inha- an imtiafve that provides gants to clle-p- u i ns il t, dt
lctim that sves the natimnal chuo and u iWsm to develop programs that by ow m m TUjob is to bring

base In my view, this wuuld involve tie teah Jqaenm language, culture, and busi- pmometudinilayt Me•o nhioapart-

estabblhmmnt of national user facilities and nem practim to scientists, engineem and Weip that cam mmi ladl ed the
piot r, and broma, genem cooperative nIge Thisinitiative is modeled afterthe Wal tcwblM werp.u ht A


