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BAKER RECEIVES SOCIETY AWARD

William O. Baker, President of Bell Labs, receives the Von Hippel
award recognizing outstanding service to materials research at the

~ 1978 annual meeting of the Materials Research Society in Boston.
Shown are (left to right) MRS President, Ken Jackson; Professor
Von Hippel; Dr. Baker; and past-MRS President, Rustum Roy. (Text
of acceptance speech by Dr. Baker on page 4.)



L__MARIES OF SYMPOSIA AT 1978 ANNUAL
MEETING

Symposium A: The Science Underlying ‘Waste

Management
G. J. McCarthy, Organizer

This symposium was the first ever to
address the scientific basis of the treat-
ment and isolation of the radioactive
wastes produced by nuclear power plants
and weapons establishments. More than 300
people from a dozen countries.registered
for this symposium and heard 78 papers
from authorities from government, univer-
sity and industry laboratories. Topics
ranged from design of solid waste forms,
its processing, its physical and chemical
properties to the projected geologic
stability of these forms, properties of
suitable repository rock types, the move-
ment of any released radionuclides through
these rocks and the modeling of the total
waste isolation system.

-~ Symposium highlights include:

. recognition of both the scientific
basis and feasibility of producing high
stability waste solids modeled after
nature's proven durable minerals; it
was announced that prototypes of these
solids remain inert even in hot pressur-
ized groundwaters,

. demonstration of the rapid interaction
of hot pressurized groundwaters and the
leading waste solid, glass; however,
canister corrosion studies under these
same conditions suggest that glasses
could be protected from these solutions
for hundreds of years,

. descriptions of actual radioactive waste
disposal and future plans by workers from
the USSR,

. correlation of theory, lab tests and field
tests on radionuclide movement in granite
by Swedish scientists,

~—physical chemistry and thermally-induced
migration of brines such as those that
could occur near a geologic repository in
salt,

. modeling of the complete system of
barriers that constitute nuclear
waste isolation: the waste form;
its container, engineered structures,
deep rock formations.

Proceedings of the Symposium will
be published by Plenum in the spring
of 1980. Professor Gregory J. McCarthy
of Penn State, who organized the pro-
gram, will edit this volume. Plans are
established to present this symposium
again at the 1979 Annual Meeting and to
continue the publication of the pro-
ceedings.

Symposium B: Materials Characteriza-
tion in Archaeology, Historic Preserva-
tion and the Fine Arts

Wendell Williams, Organizer

Archaeologists and maseum con-
servators face highly complex techni-
cal problems in characterizing and
interpreting their historical materi-
als. These problems were discussed
in the company of materials scien-
tists in a symposium entitled,
"Materials Characterization in Archae-
ology, Historic Preservation and the
Fine Arts."

Each of the three days of the
symposium was devoted to a topical
area: ‘''Materials Problems in the

Museum;' "Archaeological Dating," and

"Early Materials Development." As
these topics suggest, the audience con-
sisted of a wide variety of specialists,
including museum lab directors and pro-
fessors of materials science. 1In all,
twenty papers were given. Attendance
reached a peak of 50 and never fell
below 25. Although these numbers

are small compared with attendance

at the prominent and well-supported
areas addressed by the other symposia
at the meeting, the national pool of



h specialists is also small. Parti-
cIpants and audience were spirited
throughout and generally felt that the
gymposium had fullfilled its purpose.

Publication of the papers presented
ag aft educational package was considered
and an offer was received from a journal
in the field. However, the cost of pub-
lication was prohibitive.

The Council of the Society has
agreed to consider presenting another
symposium in 1981. Meanwhile, other
technical societies are becoming inter-
ested in the same subject areas and will
offer some opportunities for presentation
of results.

Symposium F: In-Situ Composites

B. Oliver, Organizer

_ Research results on the international

velopment of new high temperature Ni and
wvo based alloys for use in developing more
efficient jet engines were presented and
reviewed. Theoretical analyses that in-
crease the understanding of the use and
service of these unique materials and
better and less expensive means of manu-
facturing them were also examined. Com-
ponent development, stability at long times
and high temperatures and related actual in-
service test programs were presented and
discussed.

Symposium G: Epitaxial Crystallization of
Polymers and Oriented Polymerization

Eric Baer and J. B. Lando, Organizers

This symposium first dealt with the
precise control of structure through solid
state polymerization. It was pointed out
that this method is currently the only
known way to produce conducting polymers.
The molecular engineering involved in mono-
__jer polymerization was also discussed in

detail. Examples of the three types of top
ochemical solid state reactions were pre-
sented. Specifically, polyacetylene's
reaction with ionic dopants to produce a
conducting polymer, and the possible
photoconducting properties of doped and

undoped polydiacetylenes were dis-
cussed. The very slow polymerization
of NiBr,CEPr and related compounds -
allowed a precise diffraction deter-
mination of the mechanism of the sur-
face nucleated reaction. The second
session of the symposium dealt with
the general topic of polymer epitaxy,
from the melt and dilute solution, on
both organic and inorganic substrates.
The overview lecture emphasized the
importance of epitaxy in controlling
both morphology and structure via a
variety of differing mechanisms. The
novel development of polymer epitaxy
on organic substrates through simul-
taneous melt cyrstallization was out-
lined, as well as the ability to
obtain unusual polymorphic polymer
forms on these substrates in the same
manner as previously seen for epitaxy
on alkali halides. Finally, the
theoretical explanations for the
observed morphology and structures

of polymer epitaxy on alkali halides
were discussed and provided further
insight into the most important orien-
tational force involved in the ad-
sorption process.

Symposium H: Laser-Solid Interactions

H. Leamy and J. Poate, Organizers

The symposium features 92 presen-
tations from an international cast of
experts in the use of laser and elec-
tron beams to effect improvements in
the near-surface region of both semi-
conducting and metallic materials.

The symposium was attended by some 300
scientists, who represented 61 separate
research organizations and 11 different
countries. '



The primary focus of the symposium
was the application of laser radiation
to anneal ion implantation damage:in
gemiconductor single crystals. This
topic¢, which has been the object of
intense recent interest, was fully
reviewed and expanded to include
metal-silicon surface alloying, epitaxial
growth of amorphous Si on crystalline’
substrates, and ohmic contact formation in
both Si and GaAs. In addition, recent
advances in laser transformation hardening,
surface alloying, surface desensitization,
laser assisted machining, and laser melt
quenching of metallic alloys were discussed.

The proceedings of the symposium will
be published by the American Institute of
Physics as a volume in their Conference
Proceedings Series, and will be available
in early 1980.

—

ACCEPTANCE REMARKS FOR THE VON HIPPEL
AWARD OF THE MATERIALS RESEARCH SOCIETY,
BOSTON SHERATON HOTEL, BOSTON,
MASSACHUSETTS - NOVEMBER 30, 1978

W. 0. Baker, President, Bell Laboratories

I am grateful for this occasion
and to those who have created the Mat-
erials Research Society and, above all,
to those whose work gives it meaning
and content and continuity. A gather-
ing like this puts people together so
that we can see and say how human are
science and engineering, how human is
our striving to understand matter, and
its coupling with the intangibles of
the mind and spirit. To have been wel-
comed by my cherished colleague,
Professor Rustum Roy, and then received
by my esteemed associate, Ken Jackson,
and his successor president, Rudy
‘oorhoeve, is for me a treasured experi-

“—gnce.

Happily, adroitly, and artfully -
your group here, through your officers
and committees, and program speakers
and audiences, have combined these
features in our context of today.
Professor Arthur Robert von Hippel
achieved his eighth decade of a dis-
tinguisned life on November 19th. He
joined the faculty at MIT some forty-
two years ago, the year I began to
study the dielectric properties of
organic crystals in the early times of
solid state science, at Princeton.
This event is noted only because in
the next year or two my first serious
professional society affiliation came
through the Conference on Electrical
Insulation of the National Research
Council, where Professor von Hippel's
participation was already becoming
prominent. By the time he was chair-
man of this activity of the National
Academy of Sciences in 1952, he had
already established his special cogni-
tion of the atomic and molecular role
in the macroscopic properties of
materials. This was later reflected
in such important books as '"Molecular
Science and Molecular Engineering', 1959,
and the "Molecular Designing of Materials
and Devices", 1965. Thus, his pioneering
conviction that the classic behavior of
matter in bulk could be treated on an atomic
and molecular scale was vital inspiration
to many, including myself, in following up
the studies of the electrical properties
of matter and its chemical, physical, and
mechanical manifestations. I had been led
into this field by my teachers, first Smyth
and then Debye, even before I was captivated
just forty years ago this coming spring by
macromolecules (polymers) as particularly
large ‘and convenient molecular handles on
materials properties.

So you see, what an honor it is to
have yet another association with Professor
von Hippel, a legendary prophet in the realm
of interdisciplinary science and technology.



And now this gathering signifies an
efa of national and world activity in
materials science and engineering. The
Materials Research Society itself demon-
strates part of what will rank in the
history of this century with the epochs
of tiuclear energy, molecular biology,
space exploration, and quantum electronics
as principal features of our Age of Sci-
ence and Technology. But his could have
happened only because in addition to pro-
phets there were champions. These champions
undertook to create new generations of
experts in materials, through their devoted
teaching research in universities. Others
of them generated technology what forms
now the base for progress in the largest
component and the fastest-growing part of
the free world's economy--the creation and
processing of information and communica-
tions.

In this regard, it is not coincidental
that the first decade of such nationally
structured and sponsored materials education/
‘esearch/development was assessed in a not-
—able conference at University Park, Pennsyl-
vania, the 1l4th of April, 1969. This was
sponsored by Professor Rustum Roy, who sub-
sequently edited the proceedings entitled,

"Materials Science and Engineering in the
United States'. Nor is it incidental
that the great interdisciplinary labora-
tories sponsored by the National Program
which began two decades ago this coming
spring in the White House Science
Office. This same program finds embodi-
ment near this meeting at the Bush Lab-
oratory at MIT. And indeed, at the
formal dedication of the Penn State
laboratory on the 13th of November 1969,
Professor Roy encouraged us to report as
the theme for the occasion on "Scienti-
fic Research and Humanistic Learning".
So, here is one cause, one reason, to
illustrate why Professor Morris Cohen
and come others of us found in the major
assessment of materials science and
engineering by the National Academy of
Sciences a couple of years ago, the
__COSMAT Report, that materials science
and engineering had become one of the
major areas of learning and of use of
knowledge in the nation and the world.

But, we are not just enjoying some
minutes of sentiment here in Boston in
the last days of the turbulent and
unsettling year of 1978. Rather, we
are seeing in the program of this meet-
ing, in its symposia on nuclear wastes
and materials handling, on composites,
on the structure and syntheses, on
catalysts, and on laser processing of
matter, a vivid and compelling vision
of what the future can be. Now we must
recommit our energies, in this 20th
year of formal structure for materials
science and engineering, to the next
decades of progress and performance.
After all, the past decades were not
tranquil, either. Some of the difficul
ties are well stated in the fascinating
diéry of Professor G. B. Kistiakowsky,
describing his experience as Special
Assistant for Science and Technology
for President Eisenhower (A Scientist
at The White House, Harvard University
Press, 1976, p. 14 and elsewhere).
Indeed, his role was notable in achiev-
ing progress, carried on also under
President Kennedy, in the formation of
the National Materials Program, de-—
scribed as (l.c. p. 15):

"A federally-financed interdiscip-
lineary program at non-profit institu-
tions, the Materials Sciences Program,
aimed at improving the quality of
metallic, plastic, ceramic, etc., materi-
als used by industry, was conceived in
PSAC under the leadership of W. 0. Baker
(Bell Telephone Laboratories) and recom-
mended by Dr. Killian to Mr. Staats and
to the FCST." (Since this talk was given,
this program in its present mode in the
NSF appears to have sustained yet another
challenge by more conventional, monodis-
ciplinary advocates.)

Above all, we must assure the strength
and independence of our universities where
great gains were made in those actions of
two decades ago, especially in the assign-
ment of national resources. We must now
strive for yet new levels of support for
these most precious elements of civiliza-
tion itself., We can and shall do this.



2 examples of the prophets and the cham-
pions represented here, and to which we
have referred, proclcim that we must not
and shall not slacken in this resolve.

Already new pathways are being traced
for the oncoming growth of materials sci-
ence and engineering. In chemistry,
where reluctances have sometimes been en-~
countered, we are invoking the issues of
energy and raw materials, and their world-
wide strictures-~to activate new common
programs.

Under the auspices of the International
Union of Pure and Applied Chemistry, com-
pletely independent of any Government guid-
ance, we assembled in Toronto last July the
CHEMRAWN I Conference. The proceedings of
this gathering, which brought together
materials, especially biomaterials, experts
and users from around the world, reflect a
new conjunction of established fields such
as chemistry, botany, biogenetics, and the
geophysics of 0il and coal with materials

"ience and engineering.

The forthcoming International Materials
Congress, to be sponsored by our Government
agencies in Washington in March, under the
auspices of the National Research Council,
will similarly involve energy matters
in close liaison with materials work.

But the program participation
of this Materials Research Society
annual meeting signifies the right
theme as eloquently as one could ever
hope. Indeed, this program is a dream
come true for many of us who have long
been convinced, as was von Hippel, that
the understanding and utilization of
matter are worthy of combining the
skills that have been so properly re-
fined in the early, distinct, discip-
lines of science. This idea seems to
be illustrated in a variety of the
most compelling concepts of our time.
These range to the proposal of the
rhemist, Professor Harold Urey, that
irbon formed in the birth of the
“planet is transported and reacted by
pressures and temperatures into the
stable gas, methane. This would mean

that carbon, once presumably distri-
buted rather uniformly throughout the
earth's volume, was brought outward

by reaction with hydrogen. Then,
subsequent reactions over the eons of
time have redistributed it and concen-
trated it in the surface of the earth.
This new concept, of course, relieves
concerns about how fossil oil and coal
might first have been so curiously
concentrated and deposited organically.

Indeed, starting from this in-
triguing view of earth, we think also
of the organic materials evolution in
the universe, so many remarkable mole-
cules of which have been discovered
in the recent work of Penzias and
Wilson, now on their way to the festi-
vities in Stockholm. And then we are
seeing a cosmic joining of these
ideas, through the studies of Walter
Brown and his associates, about the
presence of fine particles including
carbon in outer space, on whose sur-
faces and within whose volumes remark-
able reactions can occur. Altogether
you are representing these matters with
astonishing scope in this program.
Even if Walter Brown himself is speak-
ing on other things, he is here, as are
Boudart, Eisenberger, and Sinfelt, and
others, reporting new fine structure
techniques, which peer more deeply and
more precisely into the arrangements in
matter than ever before possible.
D. R. Hamann's elegant work on interaction
of hydrogen with silicon, which we hope
will be extended someday to solid carbon,
is another fine example of how solid state
science is opening new views of matter
and its conversion. And then there is
Professor Nicholas Bloembergen, a dis-
tinguished pioneer in the stimulated
emission of radiation and in laser prin-
ciples. So overall, and especially with
your distinguished colleagues from over-
seas, you have made this gathering a
memorable marker of new joining of know-
ledge and of goals for service to all of
humankind.

I am honored to participate, and thank
you again for sharing with me this happy
occasion in the presence of Professor
von Hippel.



F ~~ WASHINGTON NEWS

NSF Plan to Alter Division of Materials
Research Withdrawn

A plan to dismember the NSF Division
of Materials Research (DMR) by returning
its several programs to their disciplin-
ary divisions was considered last winter
by NSF senior management but put aside
because of resistance from various
sources familiar with the Division and
its goals.

A less drastic plan--to move most
of DMR and the Division of Engineering
to the Directorate for Applied
Science and Research Applications (ASRA)-—-
was also proposed and justified on the
ground that such a move would both
strengthen the Foundation's support of
applied research and give greater visi-
bility and funding opportunity to the
fields of engineering and materials.
However, strong opposition to the move

om thematerials recearch community

ypersuaded the Foundation management to
- conduct hearings on the issue. Two
afternoons of such hearings were held
in early January, involving approximately
two dozen invited members of the scienti-
fic and managerial materials research
community from both university and in-
dustry. Overwhelming, though not unan-
imous, support for retaining the present
administrative location and structure of
DMR was expressed. '

The essence of the argument favor-
ing the status quo was that DMR was
created to promote the interaction of
several disciplines in the study of
materials, that the Division is succeed-
ing in its purpose, and that changing it
now would undermine that purpose. Moving
DMR intact to an applied directorate
would necessarily bias the Division away
from the basic character of most of its
supported research.

,_/ As a result of the expressions of
diagreement with the reorganization plan
advanced in the .testimony and through
many letters and phone calls, NSF

decided to withdraw the proposals and
keep DMR as it is. (However, the Division
of Engineering was later moved to the
former Directorate for Applied Science
and Research Applications.)

The present structure of DMR
allows for parallel management of pro-
grams supporting the condensed matter
sciences (Solid State Physics, Solid
State Chemistry, Low Temperature Physics
and Condensed Matter Theory), the
materials sciences (Metallurgy, Ceramics
and Polymers), and the NSF Materials
Research Laboratories. Special projects
Synchrotron Radiation, the National
Magnet Lab and the Small Angle Neutron
Scattering Facility at Oak Ridge) are
also supported by this division and
were recently added to the MRL section.

Personnel Changes Announced in NSF
Metallurgy and Materials Section, DMR

NSF has announced the appointment
of a new program director for Ceramics.
He is Barry Koepke, of Honeywell, Inc.,
who will serve on a one-year rotating
basis.

The previous Ceramics program
director, Ben Wilcox, has been promoted
to Section Head, Metallurgy and Materi-
als Section, a post that includes super-
vision of programs supporting research
in metallurgy, ceramics and polymers.
Previous section heads were Charles Wert,
John Shyne and Wendell Williams. All
were university "rotators."
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1980 MEETING

Next year's meeting will be November 16-21 at the
Copley Plaza Hotel in Boston. Program chairmen will be
King N. Tu (IBM) and Clyde J. Northrup (Sandia Labora-
tories).



