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eign Commerce, Science and Astro-
nautics, and Education and Labor,
On the Senate side, the most involved
were  Appropriations, Commerce,
Labor and Public Welfare, Govern-
ment Operations, Public Works, and
Judiciary. The Joint Committee on

Atomic Energy was also near the top
in terms of R&D activity.

Congressional publications on sci-
ence and technology during the pe-
riod studied constituted about 15% of
all publications issued by Congress.
This figure is roughly comparable to
the 12% of the federal budget spent
for R&D.

Physicists in the Industrial Environment—A Talk with Gardiner Tucker

Gardiner Tucker, former head of re-
search at IBM, is one of a handful
of scientist-administrators who since
World War II, have directed the ex-
pansion of industrial basic research to
its position of eminence today. The
42-year old physicist has recently been
appointed deputy director of defense
research and engineering for the De-
fense Department, and in a recent in-
terview we had with him in Washing-
ton he gave us his reflections on his
15 years in industry. The industrial
setting may be easier to adjust to
than an academic one, he said, the
opportunities much greater. He also
said industry has increased its science
activities so rapidly that a reaction
has set in, followed by a maturing at-
titude toward research. In education
for the future industrial physicist,

TUCKER

Tucker believes strongly in more basic
science and less tailoring of the cur-
riculum to industrial needs.

Tucker joined IBM in 1952, a year
before he earned his doctorate from

Columbia. He rose rapidly in the or-
ganization to become head of semi-
conductor research in 1954, manager
of research analysis and planning in
1957, and head of the IBM San Jose,
Calif. laboratory in 1959. He later
advanced to director of development
engineering for the IBM World Trade
Corporation and in 1963 was ap-
pointed director of research.

Currently, about one third of PhD
physicists work in industry and only
22% of the new PhD’s are going into
industrial research. We began by ask-
ing Tucker:

® [s the industrial environment more
difficult for the new PhD to adjust to
than the academic one?

“I don’t think so. A new PhD en-
tering an industrial laboratory is likely
to join it in a well established area,
where the research direction is clear
and amenable to his interests. He has
one responsibility only, to do research,
in the context of interests he has
joined. His problems of deciding how
to operate are simple. In a university
environment, there is a certain confu-
sion of purposes, for a man has a re-
search and a teaching purpose. He
has a two-headed job, which can be
very stimulating but also harder to
contend with.

“There are a range of opportunities
in industry and a social force that at-
tract a man to the area where he can
succeed. I think there is a higher at-
trition rate in the academic than the
industrial world. A nontenure ap-
pointment is a very insecure thing
compared to an industrial appoint-
ment. In industry, there is a richer
range of paths accessible to the scien-
tist and his chances of survival and
success along some of them are higher
than in the university where the types
of careers are more restricted.”
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“SCIENTISTS are social creatures too.
They tend to want to derive some of their
direction from their environment and
share the insights and enthusiasms of

their laboratory colleagues. Sometimes
this social force is too strong, and you
have to resist it to build a new direction.”

e Does not the new PhD in industry
have to contend with a divided loyalty
between his research interests and
company goals?

“That problem is more apparent
than real. At IBM, from time to time,
we would decide upon building up a
capability in a new field. So we'd
hire a new PhD whose dissertation was
in this new field and we'd plant him
in the lab, encouraging him in his
field. But he would see many of his
colleagues working in going programs
about which they were excited. And
he would come under the powerful
attraction of their excitement and
join the established field. Scien-
tists are social creatures too. They
tend to want to derive some of their
direction from their environment
and share the insights and enthusi-
asms of their laboratory colleagues.
Sometimes this social force is too
strong, and you have to resist it to
build a new direction. Acclimatization
to industrial purposes is usually a nor-
mal, spontaneous process.”

e [s there a clear distinction of per-
sonality between the industrial and
academic scientist?

“The spectra of personalities over-
lap one another. I suspect, however,
that the man who is clearly driven by
a sense of dedication to learning will
tend to identify himself with a univer-
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sity, and the man whose concern is for
the impact of his work on society will
tend to be found in industry.

“But this polarization has grown
considerably less over the last decade.
Industry has built up a real scientific
tradition with which the dedicated
knowledge-seeker can identify himself.
For many fields, such as in solid-state,
the major momentum has come from
industry and the opportunity to do sig-
nificant work is much greater than in
the university because of the depth
of interest and extent of technological
support available.

“On the other hand, in the aca-
demic world there is a lot more sense
of participation in the affairs of society
than when I was a student. When I
decided to major in physics, it was a
sort of monastic decision; I was dedi-
cating myself to science; 1 was very
much surprised later to find out how
much physics led to interaction with
the world and its problems. Mine is
a typical experience. Twenty years
ago, many people went into science
because it was an esoteric experience.
Today, a different atmosphere prevails
in many academic circles. You are
going to consult, work on government
contracts, solve problems related to so-
cial needs.”

® Is there then a merging of indus-
try goals and purposes of the univer-
sity?

“They are moving closer but they
will always be distinet. During recent
vears, reactions have occurred both in
industry and the university. In indus-
try, many people are concerned that
they might have gone too far in sup-
porting science without thinking too
carefully of how they go from research
contributions to visible industrial con-
sequences. Industry has experienced
a lot of soul searching and readjust-
ment. Formerly there was a kind of
faith, precipitated in part by discovery
of the transistor, that if a company had
excellent science, they would have ex-
cellent practical results. But it'’s not
that simple. We have had to concen-
trate much more on selecting the fields
and providing the intermediate steps
that lead from research to practical
goals. So we have a maturing in our
attitude toward science. It is not a
fundamental change in faith in re-

search; it is rather a realization that it
takes good management to reap the
practical benefits of research.

“And in the academic community,
there have been reactions against pro-
ceeding in too practical a direction.
University people are saying to them-
selves, ‘Maybe we are living too much
on contracts and getting too many re-
wards out of practical contributions.
Maybe that isn’t the best fulfillment of
our intrinsic role.’”

® Does the somewhat deprecating
feeling of the academic scientist to his
industrial counterpart still exist?

“Such a feeling was often apparent
15 years ago but it has dissipated.
There is better understanding now be-
tween industrial and academic physi-
cists. A lot of graduate students have
moved into industry and then back to
the campuses. There are also strong
contractual relations, you meet your
colleagues at society meetings, and
you can’t tell on any intellectual basis
who comes from where. In some
fields, there is a reverse phenomenon
that (I must admit) is rather disturb-
ing, that of academic people feeling
jealousy over the scientific resources of
industry. It just shows that the re-
search initiative is often with indus-
try in these fields.”

® Would you have two separate
graduate curricula, one for the future
industrial physicist and one for the
academic physicist?

“I would push in an almost opposite
direction. I fear there may be too
much responsiveness by people who
try to tailor curricula to the needs of
industrial research and tailor their
students accordingly. The problem
is that a PhD physicist is going to have
a 30-35 vear career. If you tailor his
course works too much to the things
that are exciting today, you are not
aiming at the center of gravity of that
career. Attempts to develop students
who will be immediately recruitable
by industry have been overdone.
What we need are scientists, even
though these scientists will have to
adapt themselves to the industrial en-
vironment. But that’s an experience
you can’t put them through in advance.
The most valuable man to industry is
not the one trained at the frontiers of
industrial practice but the one who has
the breadth and depth of understand-
ing at the frontiers of science.”

High-Energy Physicists
Seek Preprint Experiment

An American Institute of Physics study
has found that most high-energy
physicists seek a definitive experiment
to determine the value of centralized
distribution for informal communica-
tions. The study, headed by Miles
A. Libbey, AIP director of systems
development, is based on a sample
of 997 physicists who returned ques-
tionnaires. About 75% of the re-
spondents believed an experiment
should be tried and approximately
13% were opposed. The remainder
were undecided. At the same time,
the study indicated that many of the
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NSF senior foreign scientists: About
55 awards for teaching and research
at senior postdoctoral level. Stipend:
Commensurate with US faculty sal-
aries up to $1250 per month. Ten-
ure: 5-12 months. Applicants:
foreign nationals, proficiency in En-
glish, PhD for five or more years (or
equivalent work). A continuing pro-
gram. Apply to: Any US insti-
tution participating in program. List
available from Division of Graduate
Education in Science, National Sci-
ence Foundation, Washington, D.C.

NAS Eastern Europe: For study in
USSR, Czechoslovakia, Poland, Ro-
mania or Yugoslavia. Tenure: one
month or from 3-12 months. Sup-
port: per diem allowance and trans-
portation; persons staying three
months or longer will be reimbursed
for salary lost. Applicants: US
citizens having a PhD. Deadline:
20 Nov. Apply to: Office of the
Foreign Secretary, National Academy
of Sciences, Washington, D.C.

JILA visiting scientists: About 12
awards to visiting fellows and 10 to
postdoctoral research associates at
the Joint Institute for Laboratory As-
trophysics during 1968-69. Sti-
pend: for fellows, according to aca-
demic salaries; for research associ-
ates, $10 000. Applicants: fellows
should have extensive postdoctoral
research experience; research asso-
ciates should be recent PhD's.
Deadline: for fellows, 15 Jan.; for
research associates, 10 Feb. Apply
to: Secretary, Visiting Scientists
Program, JILA, University of Colo-
rado, Boulder, Colo. 80302.
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