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PENN STATE’S MRL :

—Part] —

Creating New Paradigms for Research
Rustum Roy*
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THE INTELLECTUAL RATIONALE

The Materials Research Laboratory at The Pennsylvania
State University was conceived as a long overdue change in
the University world. It was one small pioneering step in
reversing the tragedy of the Western university:
the continuous subdivision, and narrowness. The very idea
should be subdivided
divided by arbitrary

that knowledge into watertight

components, criteria given high-
titles

thoughtful person as absurd. Such a person might, of course,

sounding such as “disciplines” should strike any
accept such a division as a transient, easily molded local
stratagem, helpful towards reching the true integrated,
interconnected goal of learning. But no rational defense can
be mounted for the reality that exists in the U.S.academic
world—with its rigid subdivisions, which keep apart the
absolutely necessary elements of the different sets of
learning neccessary to address real human opportunities and

problems — food. environment, health, materials, energy, etc.
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of this
University structure was the intellectual base on which the

Removal mismatch between reality and the
Materials Research Laboratory at Penn State was built. It
was, of course, precisely the same the above-named faculty
and Professors P. L. Walker and perception and realization
that motivated W. O. Baker, Vice President of Bell Labs,

and C. Guy Suits, Vice President of G. E., to trigger at the

* Rustum Roy is Evan Pugh Professor of the Solid State,

Professor of Geochemistry, and Professor of Science,
Technology and Society at Penn State. He was the founding
chair of the interdisciplinary Materials degree in 1959-60; of
the MRL in 1962; and the STS Program. He is a member of
the U.S. National Academy of Engineering, Royal Swedish
Academy, Engineering Academy of Japan, Indian National
Science Academy and holds an honorary D. Sc. from Tokyo

Institute of Technology.
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national level in the late fifties what became the ARPA ID
MRL laboratories. This created the national framework for
the U.S. government’s first attempt to dent, if not break
down (by bribery), the University’s disciplinary structures.
Thirty years later, by no objective criteria, can we call this
specific funding route to change a success.

In the expansive U.S. climate in the research world of the
fifties, several faculty at Penn State began taking a pro-
active stance in this task of integrating knowledge across
the artificial boundaries of a discipline, using every means
possible at every level —local, state, national and international.
In 1957, a group of faculty at Penn State (encouraged by its
Vice President E. F. Osborn) among them the present author,
Professors R. Pepinsky in physics, J.G.Aston in chemistry, G.
W.Brindley in mineral science, and J.Marin in engineering
mechanics approached the Defense Deparment to fund their
novel joint research effort in “materials.” There was no
specific slot in the Agency which could receive such a
proposal.

THE INSTITUTIONALIZATION OF
INTERDISCIPLINARITY

1959, due to the Baker - Suits
intervention noted above, the Advanced Research Projects

However, in largely
Agency of DOD did start its extraordinary, pioneering
effort —the competition to create on some campuses Interdisc
iplinaryMaterials Research Laboratories (IDMRL) for two
express purposes: to make possible cooperation in research
across departments and to try to link such research to
industry’s needs for personnel broadly trained in relevant
basic research in materials.

Through all three years (1960-62) of ARPA competition,
Penn State’s proposal to operate ‘under a committee” was
always runner - up. Having selected 12 such laboratories,
ARPA closed the set. But in 1963 it singled out one part of
Penn State’s proposal — that on materials preparation
(synthesis and growth) under the present author — to be
funded as a special effort uner their IDMRL Program.

In 1959, the same rationale and momentum which led the
faculty to propose the research led the same group of faculty
within the
University, which would report nof through any department
but which
interdisciplinary faculty reporting directly to the Dean of the

to propose a unique new graduate degree

would be operated autonomously by an
Graduate School. In 1959, the first such interdisciplinary
materials degree, in the United States, was authorized with
Professor Rustum Roy as chair and most of E.F.Osborn in
addition as the responsible faculty. The program, called
Solid State Technology, started in the fall of 1960, conferred
its first (2) M.S.degrees in 1963, first (3) Ph.D.’s in 1964, 6 in
1965, 10 in 1966, 13 in 1967 and 22 in 1968. It was clearly
meeting a need.

Having failed bacause of a lack of administrative structure
to win an ARPA contact, Penn State moved boldly in 1962
to create the nation’s first Materials Research Loboratory

Professor Rustum Roy

independent of any external funding. Professor Rustum Roy
was appointed Director and some half-dozen faculty research
salaries (i.e. *50%) were transferred from their departments
to the new budgetary unit—the MRL. Thus, the faculty did
exactly the same teaching they had been doing before, but
their research was done in a new interdisciplinary milieu.
Thus the University created an entire laboratory for a
total
administrative costs!! In 1963, under the creative leadership
of E. F. Osborn, the Vice President for Research, the MRL
became the cornerstone of a new University-wide structure —

of $15,000 which was added for secretarial and

the Institute for Science and Engineering — to administer a
whole set of interdisciplinary research units. In the creation
of this overall structure in the establishment of centralized
analytical facilities in 1953, and the fact that faculty tenure
was transferred and held in MRL,** an interdisciplinary
unit, Penn State was far ahead of all American universities
in the nstitutionalization of interdisciplinary. The credit for
these bold innovative strokes must go to a well - known
ceramistgeochemist, E. F. Osborn, Vice President for Re-
search, who was supported by then Presidnt Eric Walker.

FOCUS OF RESEARCH

From the earliest days as the MRL faculty group first
gathered,the nature of the laboratory crystallized.

Radically different from «ll the other MRL’s (at the time)
which had one, and indeed in most cases only one, very
large central pot of funding, and MRL had zero central funds.
The laboratory was an aggregate of the contracts which
individuals held, and those which various combinations of
individual faculty could bring in. Team work was not only
an add-on, it was the life blood of the unit. Thus there
emerged as a core faculty a 100% interactive group of
friends. This group rather soon decided on certain principles:

*% In 1968 as the graduate degree and research lab were
going from success to success, the University reversed itself
and re-affiliated all the faculty into six departments.



1. That they would seek out areas of research where they

were and could remain number one; and when
expanding, they would always build on existing strenghs
into contiguous fields.

2. That they would seek out areas which were both basic
but relevant to national and industrial needs. They
embraced and celebrated the idea of being scientist
doing fundamental research with a purpose.

3. That they world pro-actively seek to work with
industry. (It is important that one should recall that at
that time(1963), most university science departments
strongly resisted, indeed openly despised, any contact
with industry.)The Penn State MRL'’s success in working
with industry therefore goes back to our very beginning.

There principles led over the first few years to the
following research emphases:

1. As compared to all the other MRL’s in the U.S., Penn
State chose to focus on high band gap materials, i.e.
insulators (ov ceramics), not semiconductors or metals.

2. The lab had a major advantage in it's complement of

chemists who specialized in phase equilibria and crystal

MRS-J NEWS Vol.5 No.2 August 1993

chemistry chiefly in oxide systems and it would continue

a very strong emphasis on materials preparation
(synthesis, crystal, growth, processing), nearly 30 years
before that became fashionable in the U.S.

3. The central role for materials charvacterization in all our
research was assured by the high concentration of
crystallographers (and electron microscopists) in the
senior faculty. Penn State had been and was the national
powerhouse in x-ray diffration, powder and single
crystal, and we continude our emphasis in the former.

A final characteristic of the laboratory faculty was the
commitment to be “missionaries” for the causes of both
interdisciplinarity and materials research at the

University, state and national levels. Hence activities in

science organization and science policy were regarded as

a natulal part of Penn State’s MRL. Since we were part

of the nation,supported largely by public money, we felt

we should be directly interactive with all parts of the
system.

(to be continued)
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To the Overseas Members of MRS-J

Importance of Ecomaterials
Prof. R. Yamamoto, The University of Tokyo «---r-eoreeeeereeeeiens p.1-2

The prosperity of present Japan, a large GNP country, is said to
be supported by the enormous material flow. annually 2 billion
tons. The whole amount of metal production during the first half
of this century is assumed to be about 4 billion tons; whereas that
in only 10 years,1980~1990, was accounted, as high as 5.8 billion
tons. The rapid industrialization of developing countries,
parallelled with the explosive increase of earth-population, daily
220 thousand, suggests that we must soon bump against the wall
of limited resourses of the earth.

Under such a situation, we should make a decisive action. The
development of ecomaterials, minimizing the environmental load
and maximizing the recycling ratio, is proposed. A society to
produce, distribute and to consume ecomaterials, such as a
department whose commodities are mostly recycling ones, must
only be a continuously developable society.

In the forthcoming IUMRS-ICM -93, the Symposium K on
Ecomaterials is quite fortunate because of 4 main reasons. First,
the chairs are organized by two extreme countries, Japan and
China; secondly, many researches of over 14 universities covering
whole China are going to participate in the Symposium; thirdly,
many famous specialists in Europe, USA and Asia, in addition to
many domestic researchers, are also taking part in it; and finally,
as many as 39 companies have supported the Symposium, and also
contributed 70 papers to it.

The recognition of importance of ecomaterials as well as the
eagerness and power of co-chairemen, Drs. Furubayashi and Doi,
has brought about the realization of such a big Symposium;
however, the charming system-principle of MRS—to provide a
free discretion to chairs on the symposium formation—must have
played a big role in this successful realization.

Report on IUMRS-Meeting(Boston, Dec.1992)
Prof_ M. Doyama, President Of MRst .................................... p.2

After the report on several items of importance such as
of IUMRS,
international conferences etc., the proposal by Prof.Chang on a

personnel changes and forthcoming several
long - term plan relating to Board of Advisers to support the
finance of IUMRS as well as on a ‘Fellow” at ICAM-93 was
introduced. Following proposals by New President, Prof. Paul
Siffert, is described;

1)The idea of MRS should be the same over the world. He is
going to visit Moscow to
establishment of MRS-Russia.

2)The environmental problems such as recycling materials should

investigate the possibility of

be emphasized.
IUMRS should be further acknowledged by contacting with
UNESCO and so forth.

President,Prof.Doyama awarded the HONDA-MEMORIAL PRIZE ---p.3

On May 19,1993. President Prof.Doyama was awarded 34th
HONDA-MEMORIAL PRIZE for his “Research on Crystalline
Deffects in Metals” . It is the kernel of so wide a range of his
excellent and energetic works, beginning from the graduation
thesis at The Univ. of Tokyo followed by his dessertation at
The Univ. of Illinois and Argonne NL. His pioneering works
after 14 years stay in USA, on positron related with crystalline
deffects and on computer simulation etc. are remarkable.

PENN STATE’S MRL:
Creating New Paradigms for Research - Part |
Prof. Rustum Roy, The Pennsylvania State University-----------+-- p.3-5

As is well-known, the author played a big role to establish the
MRS. Here he has introduced famous MRL where he has been the
Director for a long time, together with his philosophy on research
work. Part ], the first half, refers to the intellectual rationale, the
institutionalization of interdisciplinarity, and forcus of research.

TIT'S RLEM:Res.Lab. Engg.Mater., Tokyo Inst. of Tech, ---:+tveveeee p.5

Participating in Workshop on Silks
—Biology, Structure, Properties and Genetics
Prof. S. Nakamura, Kanagawa University«----«-+oereeereieinenniinn. p.6

On 28 and 29 of the last January, the Workshop on Silks was
held in Verginia University. 4 papers from Japan were concerned
with silk prepared by silkworms; while many ones from USA
were with silk by spiders. The reason why the silk by spiders is so
interested, is its various properties depending upon its use. The
strength of the net is 1/4 of Kebler’s, but the absorbed energy
required for fracture is 2.5 times high. To absorb the clash~energy,
the spider’s filament has high tensile strength, as well as high
elasticity, which may suggest the possibility of application to a
bulletproof jacket. Comparison with silkworm’s silk is discussed. A
particular difference is the variety of properties of spider’s,
according to the sort of use. The analysis of the formation
mechanism might suggest us any possibility to create a new fiber.

Information, Forthcoming EVents «-----++cvtrererererrermeriiiiinienn. p.7
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