
TMS Considers MSE Study at Symposium 
Honoring Morris Cohen 

D u r i n g its Fall Meet ing in Or lando, 
Florida, The Metal lurgical Society (TMS) 
held a symposium to honor Mor r is Cohen 
(See "Metals Societies Honor Morris Cohen" in this 
issue.) The t w o hal f -day sessions held 
October 7 and 8 featured an opening 
address by Prof. Cohen and presentations 
by representatives of the Materials Science 
and Engineering Study (MSE) commis­
sioned by the National Academies of Sci­
ences and Engineering (NAS/NAE) at the 
request of the National Research Counci l . 
The sessions were organized by the T M S 
Governmental, Energy, and Minerals Com­
mittee and chaired by the two MSE Study 
Chairs, Mer ton Flemings (Massachusetts 
I ns t i t u te of Techno logy) and Praveen 
Chaudhari ( IBM). 

Cohen's Address 
Af te r br ief i n t roduc to ry remarks by 

Flemings, Prof. Cohen of M I T reviewed 
materials science and engineering history 
since the C O S M A T study sponsored by 
NAS over a decade ago. Prof. Cohen's 
remarks placed the study of materials 
w i th in the contexts of the disciplines of 
science and engineering, and of today's 
societal and economic realities. Enumerat­
ing the five most important resources of 
mankind today, he included "materials" 
among those of l iving space, food, energy 
and knowledge. He went fur ther to demon­
strate that materials science and engi­
neering (MSE) is really a dynamic part­
nership between basic science and societal 
needs and experience, w i th informat ion 
f lowing f rom these extremes to the mixture 
called MSE, where structure, property, 
performance and processing relationships 
are researched and developed. The unique 
blending of scientific knowledge and em­
pirical knowledge makes MSE a central 
funct ion of technical progress today, he 
said, and pointed out that such a relat ion­
ship (of MSE to basic science and to society] 

M. Flemings, MSE Study Chair (left), and Morris Cohen (MIT). 

P. Chaudhari, MSE Study Chair. 

necessarily causes it to be mutidiscipl inary. 

He expounded on the science and engi­
neering disciplines which collaborate in the 
pursui t of MSE and pointed to the micro­
cosm of this phenomenon represented by 
metallurgy. Metal lurgy was firstconsidered 
to be multidiscipiinary, including, for exam­
ple, physics, chemistry, chemical engineer­
ing and mechanical engineering. It has 
evolved to where it is considered a single 
discipline. Cohen questioned the. future of 
MSE—i.e., would it also evolve to being 
viewed as a single discipline. He drew an 
analogy to medicine, which is considered a 
single discipline and rests on a basic com­
mon medical curr icu lum, but at the ad­
vanced level is made up of a wide variety of 
disparate specialties. 

Cohen remarked that the term "mu l t i -
discipl inary" came into vogue fol lowing 
World War II and that the advent of block 
grants to interdiscipl inary centers, begin­
ning w i th DARPA's (Defense Advanced 
Research Projects Agency) interdisciplinary 
laboratories, marked the beginning of local 
admin is t ra t ion of such funds, w i t h o u t 
individual projects specified by sponsoring 
agencies. Cohen fur ther noted that the 
C O S M A T study was the first sponsored by 
NAS/NAE which involved both science and 
engineering disciplines. One of the results 
of the study published in 1974 was the 
recognition that the panels could not es­
tabl ish a boundary between mater ia ls 
science and materials engineering, and the 
conclusion that the reference must be to 
one f ield—MSE. 
MSE Study Chair M. Flemings provided 

an overview of the current MSE Study, .*... 
indicating that its five panels are now 
complete w i t h about 100 panel members 
actively pursuing their tasks. (See list of chairs 
ami panelists on previous page.) He pointed out ^"~ 
that, after considerable deliberation, the 
def in i t ion of "materials science and engi­
neer ing" remains essentially that used by M 

the C O S M A T study over a decade ago, 
except that the phrase "synthesis" has been» --. 
added to processing, structure, properties 
and performance of materials. A-, 

MSE Study Panel 1 
Describing the mission and status of 

Panel 1 on Materials Research Oppor tun i - ^ 
ties and Needs, Flemings listed several 
areas in which small workshops wi l l b e * -
held, including synthesis, processing,charac­
ter izat ion, performance, disordered mate- -*-. 
r ials, del iberately s t ructured materials, 
electronic/photonic materials, s t ruc tu ra l " 
materials, biomaterials, and computation 
in MSE. These areas wi l l concentrate on 
questions and answers regarding research> *. 
opportunit ies. Panel 1 subgroups wil l in ­
vestigate the fo l lowing eight industr ial -
needs areas: aerospace, automotive, bio-
material, chemical, communications, elec- ' 
tronic, energy, and metals needs. In ad­
d i t ion, a separate subgroup of Panel 1 wi l l ' 
investigate the federal role in three issues: ^ 
(1) the transfer of research to mission-
related products and procedures, (2) the 
need for new materials in areas such as 
defense, and (3) an identif ication of the*—-
barriers to obtaining new materials for the 
federal sector. > ~ 
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, A. Chynoweth (Bell Communications 
Research), Chair of MSE Study Panel 2. 

" * MSE Study Panel 2 
„ Alan Chynoweth , Chair of Panel 2 on 

Exploitat ion of MSE Technology for Na-
jjH^ t ional Welfare, then described that panel's 

mission. He pointed out that "something is 
—< not work ing as well as it should in the 

innovat ion process" and that this issue 
••"V must be addressed because it is essential to 

U.S. economic strength. Chynoweth , f rom 
""^ Bell Communicat ions Research, is well 

qualif ied to provide an overview in this 
area. Not ing that technology transfer is 

^ central to linkages wi th in the R & D net­
work , he named four readily identifiable 

-—• links: (1) tradit ional publications, meetings, 
and conferences; (2) accidental serendipi­
tous interactions which often depend on 
such mundane factors as the design of the 

*"*" bui lding housing the researchers; (3) delib­
erate mechanisms for information transfer; 
and (4) othergeneral ly weak links between 

n R & D manufacturers and marketers. He 
identif ied scientific curiosity and engineer-

•*• »• ing needs as internal forces which act posi­
t ively. One internal force which inhibits 

••*• progress he characterized as the " n o t -
inven ted-here" syndrome, re fe r r ing to 

"~ * att i tudes wi th in the inst i tut ion and the 
individual. He then listed 28 external forces 
which impact the linkages in R & D and 

,-,*, indicated that there were several omissions 
he had not iced. These external forces 

r_>. ranged f rom political issues such as na­
tional pride to trends in industry such as 

-" " mul t inat ional corporations to issues of 
education, export constraints, national 

m>' policy, public ignorance of R & D , compe­
t i t ion, regulatory agencies, government 
subsidies, environmental questions, and 

.r^ many more. 
Chynoweth cited the need to identify 

•j* «- those nodes in the process where a "crit ical 
mass" of e f for t needs to be applied. Such 

M nodes he said, include, on the local level, the 
materials research laboratories at univer-

'" * sities; at the interfacial level, the industry, 
universi ty or government- industry joint 

" consortia; and at the collective level, con-
^ . v sortia among industries and new kinds of 

entit ies such as Bell Communicat ions Re-
~-Y search w i th seven operating companies 

involved in its ownership and direction. He 

also cited the need for a long-range vision 
and the need to have that vision articulated 
by government w i thou t governmental at­
tempts to direct its implementat ion. He 
challenged professional societies part icu­
larly, saying that " they might be more 
visible/audible rather than making self-
serving noises concerning their own l i t t le 
part of the action." 

Indicating that research and development 
need added momentum, Chynoweth ex­
plained that " m o m e n t u m " is defined as a 
mass times a t ime derivative of posit ion, 
and concluded that a "crit ical mass" is 
needed w i th the proper direction and the 
proper speed of implementat ion in order to 
make progress. 

MSE Study Panel 3 
Lyle Schwartz of the National Bureau of 

Standards and Chair of Panel No. 3 on 
International Cooperation and Compet i ­
t ion in MSE detailed the panel's mission 
and activities. Its mission, he said, includes 
a quanti tat ive assessment of international 
MSE activity, determination of the dif­
ferences and similarit ies to MSE in the 
United States, comparison of U.S. national 
MSE policies and strategies w i th those 
abroad, and an assessment of the role of 
MSE in industrial competi t ion, particularly 
in relation to mult inat ional enti t i tes. The 
panel is taking three approaches, he con­
t inued, f irst probing the existing l i terature 
for statistics and program in format ion. 
Second, the panel is circulating a question­
naire to a representative set of foreign 
countries which pursue MSE. Th i rd , the 
panel wi l l consider case studies on the 
intent and scope of research in particular 
cases covering such areas as structural 
materials in commercial aircraft, steel manu­
facturing, information/communicat ion rna-
terials, ceramic heat engines, engineering 
plastics, and possibly zeolites as catalysts. 
Panel 3 wi l l also study features of tech­
nology transfer in the foreign country 
context. 

Schwartz noted that the United States 
has experienced di f f icul ty in "harvest ing 
in format ion" f rom international competi­
tors. This is apparently becoming more 

L. Schwartz (NBS), Chair of MSE Study 
Panel 3. 

di f f icu l t now than in the past. C i t ing statis­
tical evidence for this trend, he said that 
over the past decade travel by U.S. scien­
tists to foreign meetings has decreased 
45%. Dur ing the fol lowing discussion w i th 
the audience, it was suggested that the 
countries to be surveyed include those 
regarded as"supplier nat ions"even though 
they don't explicit ly pursue MSE, and that 
environmental issues relevant to a wor ld ­
wide materials cycle might be included in 
this panel's charter. 

T. Loucks (Norton Company), Chair of 
MSE Study Panel 4. 

MSE Study Panel 4 
Chair Terry Loucks of the Nor ton Com­

pany said that the task of Panel 4 on 
Research Resources in MSE is to assess 
present resources (both physical and 
human) available to MSE and to forecast 
fu ture requirements. This panel, he said, is 
particularly interested in building a con­
census around these issues and in providing 
opportunit ies for all constituencies to be 
heard. Remarking that "more and more 
people are calling themselves materials 
scientists and engineers, not all the t ime, 
but certainly at funding t ime," Loucks said 
he expects a good deal of interest because 
the results of this panel's survey may 
impact the next federal budget. Panel 4 has 
been subdivided into subpanels—federal 
research l abo ra to r ies , large research 
facilities, intermediate scale research facili­
ties, individual principal investigators, ad­
vanced instrumentat ion, structural mate­
rials, and electronic materials—all actively 
garnering informat ion. 

MSE Study Panel 5 
Panel 5 Chair Professor I.M. Bernstein of 

Carnegie-Mellon Universi ty was the final 
speaker. In explaining the goals of Panel 5 
on Education in MSE, Bernstein presented 
statistics on trends over the past several 
years for students f rom various disciplines 
entering materials-related fields and grad­
uating at di f ferent degree levels. This issue 
is complex because the boundary between 
the discipline and the materials categori­
zation is not clear. For example, he said, 
those work ing in polymers have stopped 
calling themselves chemists and start ing 
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I.M. Bernstein (Carnegie-Mellon Univer­
sity), Chair of MSE Study Panel 5. 

calling themselves materials scientists to 
some extent. 

Bernstein identif ied four task categories 
which the panel wi l l pursue. The first 

involves a study of the disciplines which 
offer materials programs, and wi l l include a 
study of the pool of students and their 
demographics, including students coming 
f rom abroad. In addit ion, a forecast of the 
need for the educational product , i.e., 
students in academia, industry, govern­
ment or nonprof i t laboratories, wi l l be 
attempted. A second task, called " fu tu re 
direct ions of education in MSE, "deals w i th 
issues such as curr icu la, accredi tat ion, 
engineering/science " t i l t , " and similar ones. 
The th i rd task is to ident i fy the needs 
and opportunit ies for increasing interdis-
cipl inarity in MSE education. Bernstein 
commented that this seems easier in gradu­
ate research than in the undergraduate 
schools. The four th task is to examine the 
needs and oppor tun i t ies in l i fe long or 
con t inu ing educat ion. Fol lowing Bern­
stein's presenta t ion a member of the 
audience observed tha t the Panel 5 

members seemed to over-represent uni­
versities and under-represent the educa­
tion's customer, which is industry. 

The spokesman for each panel solicited 
audience input and announced a desire for 
suggestions and comments f rom as wide a 
spectrum of materials science and engi­
neering constituencies as possible. The 
time scale tentat ively set for each panel 
would produce rough drafts of the panel 
reports in Apr i l 1987. A forum to discuss 
the MSE Study is current ly being planned 
for March 1987 at NAS/NAE. 

Another opportuni ty for the materials 
communi ty to provide input for and hear 
about progress concerning the MSE Study 
is dur ing the Materials Research Society's 
Forum on the Materials Science and Engi­
neer ing Study at the 1986 MRS Fall 
Meet ing in Boston. A report on the MRS 
Forum wi l l be published in the next issue of 
the BULLETIN. 
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THE METALLURGICAL SOCIETY 
PRESENTS . . . 

proceedings of the 
1986 TMS Northeast Regional Meeting 

held at AT&T Bell Laboratories 
in Murray Hill, New Jersey 

Co-sponsored by the 
Materials Research Society 

....An essential volume for 
materials scientists involved in 
electronic materials, this volume 
focuses on the structure and 
stability of interfaces in a variety 
of semiconductor-based device 
structures. 

The contents address the increasingly 
important role that heterostructures will play 
in future microelectronic devices. Emphasis 
is placed on the materials science aspects 
of semiconductor-semiconductor, semi­
conductor-insulator, and semiconductor-
metal interfaces. 

TOPIC AREAS INCLUDE: 
• Strained Layer Superlattices (SLS) -

including structure, stability, growth, 
and prediction of stability of SLS 
structures 

• Silicon on Insulators - including a 
review of SOI technology, covering 
such diverse technologies as CaF2 on 
Si, Si on Al203, Si on Zr02, and deep 
oxygen implant technology (SIMOX) 
process 

• Perfection of Epitaxial Silicides -
highlighting methods of preparing 
substrates for epitaxial deposition 
and analysis of defects generated at 
growth interfaces 

• Metallization and Passivation of lll-V 
Compounds - including a review of 
current work in lll-V compound 
passivation, metal-lll-IV interactions, 
and the nature and complexity of 
interracial reactions. 

Edited by Ml. Green, J.EI. Baglin, 
G.Y. Chin, H. Deckman, W. Mayo and 
D. Narasinham. 

465 pp. ISBN: 0-87339-056-3 

MRS MEMBER PRICE: $50 
LIST PRICE: $73 

Order from: 
Publications Department 

Materials Research Society 
9800 McKnight Road, Suite 327 

Pittsburgh, PA 15237 
Telephone (412) 367-3012 

Prepayment required. 
VISA and Mastercard accepted. 
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FROM PLENUM: A COMPOSITE OF THE 
LATEST RESEARCH 

— A new series. . . 

M I C R O D E V I C E S : Physics and Fabrication Technologies 
Series Editors: Ivor Brodie and Julius J. Muray 

GaAs DEVICES AND CIRCUITS 
by M i c h a e l Shur 

This book is intended for the rapidly growing GaAs community 
of researchers and graduate students. Based on courses 
developed and taught at the University of Minnesota, Shur's 
work covers the structure, properties, and technology of GaAs 
devices and circuits. 

CONTENTS: Chemical bonds and crystal structure. Band structure 
and transport properties. GaAs technology. Ridley-Watkins-Hilsum-
Gunn effect. Transferred electron oscillators. Transferred electron am­
plifiers and logic and functional devices. GaAs FETs —device physics 
and modeling. GaAs FET amplifiers and microwave monolithic in­
tegrated circuits. GaAs digital integrated circuits. Modulation doped 
field effect transistors. Novel GaAs devices. Index. 
0-306-42192-5/657 pp. + index/ill./1986/$75.00 
text adoption price on orders of six or more copies: $39.50 

ADVANCES IN CRYOGENIC 
ENGINEERING 
Materials 
ed i t ed by R. P . R e e d a n d A . F . Clark 

Volume 32 of this series, a publication of the Cryogenic 
Engineering Conference, reports the most recent advances in 
low temperature materials science and technology. The specific 
topics covered include 

• austenitic steel development 

• austenitic steel welding 

• composites and polymers 

• refrigeration materials 

• mechanical properties 

• physical properties 

• nondestructive evaluation 

• materials and devices for superconducting electronics 

• superconducting nitride films 

• fine filamentary superconductors 

• superconductors —AC losses 

• radiation damage and flux pinning in superconductors 

• multifilamentary Nb3Sn superconductors 

• new superconducting materials and methods 

0-306-42292-1/proceedings/1,140 pp./ill./1986/$110.00 

Forthcoming . . . 

SEMICONDUCTOR 
LITHOGRAPHY 
Principles, Processes, and Materials 
by W a y n e M . M o r e a u 

Moreau's comprehensive reference on micron lithography 
details basic resist materials, the lithographic processes, and the 
fundamental principles behind each process. Every process step 
and resist composition is covered. Moreau discusses the progress 
of resist material improvements and explains how lithographic 
problems have been solved. 

CONTENTS: Introduction. Positive photoresists. Positive radiation 
resists. Negative photoresists. Negative radiation resists. Surface 
preparation and coatings. Prebake. Optical exposure. Radiation ex­
posure. Developing resist images. Postbake. Additive processes. Sub-
tractive etching. Stripping of resists. Process control. Nonresist pro­
cesses. Index. 
0-306-42185-2/975 pp./i l l . / l987 

NONMETALLIC MATERIALS 
AND COMPOSITES AT LOW 
TEMPERATURES 3 

edi ted by G i in ther H a r t w i g a n d D a v i d E v a n s 

The third volume in this series contains the findings of interna­
tional researchers investigating polymers, glasses, M D F 
cements, rubber, organic insulators, resins, and fiber com­
posites. Studies document the mechanical properties, thermal 
conductivity, interlaminar shear strength, and performance at 
low temperature of the various materials examined. A volume in 
the Cryogenic Materials Series. 
0-306-42117-8/proceedings/232 pp./ill./1986/$49.50 

• ^ • THE LANGUAGE OF SCIENCE 

Plenum 
PUBLISHING CORPORATION 

I J 

Plenum Publishing Corporation 
233 Spring Street 

New York, N.Y. 10013-1578 

Please visit Booth No. 923 at the MRS Show. 
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