A letter from the President...

National Treasures

Nobody can deny the current-day suc-
cess of the Japanese economy in setting the
pace by which the economic efforts of all
other countries are now measured. Long-
range planning, attention to the desires of
the ultimate consumer, and a remarkable
constancy of purpose have combined to
show the way into the future for industrial
and technological enterprise. The United
States should take some pride in the ac-
complishments of the Japanese because in
part these accomplishments are a result of
U.S. ideas implanted in Japan during the
post World War II occupation. In fact, the
Japan of today very much approaches and
perhaps exceeds the vision of its occupiers.

The time has now come for the two na-
tions to recognize their special relation-
ship, which arises from the intimate
intertwining of their recent histories and
cultures. We in the United States must
clearly recognize the Japanese contribution
to their “economic miracle” and not view it
as some unfair perversion of our system.
Of course tensions arise in a competitive
situation between two economically pow-
erful countries. But this is natural and can
be negotiated because of the basic mutual
respect, common goals and underlying
friendship that exist between the two na-
tions.

We still have much that we can learn
from each other in a mutually beneficial
way. The power, creativity and productiv-
ity of U.S. science still invokes admiration
and wonder in japan. U.S. institutions of
higher learning continue to be the Mecca of
aspiring scientists and engineers through-
out the world, and many Japanese scien-
tists desire to come to the United States to
pursue research careers because of the
broad range of open opportunities availa-
ble here. Many Japanese scientists of my
acquaintance speak of much more limited
possibilities in the Japanese system for the
aggressive young scientist than exist in the
United States. We would be foolish, how-
ever, if we were to conclude that our posi-
tion in science is inherent. The Japanese
continue to improve at a rapid pace—just
look at the increasing number of first rate
Japanese publications.

What, then, can we learn from the Japa-
nese? Much has been written about the
“Japanese secret of success” and I would
like to add only one point to this volumi-
nous subject. When I visited Japan several
years ago, [ was greatly impressed by their
respect for and utilization of their “Na-
tional Treasures,” a designation given to
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the most skilled craftsmen who devote
their lives to a particular area of Japanese
culture. T witnessed a Samurai sword
maker, endowed by the government, pre-
serving this thousand-year-old technol-
ogy. In other fields, experts with lifetimes
of experience and accomplishments were
granted National Treasure status and with
it the ability to continue to be productive
and pass on their expertise to the next gen-
eration. The contrast in the United States is
striking.

I'm sure every member of MRS under
the age of 60 can tell stories about scientists
who taught and inspired them but now
find themselves in deep trouble. Without
funding and without respect, we are dis-
carding them. To mention them by name
would take pages and add to their public
embarrassment after lifetimes of accom-
plishment. Not limited to any field, they
are the “fathers” of the current generation
of U.S. solid state chemists at two north-
eastern universities, the founders of the
fields of amorphous semiconductors and
thin film technologies at two Ivy League
universities, a group of professors at west-
ern universities whose thinking built the
petrochemical industries. The list goes on
and on, and we each have our own list.
Very simply—we cannot afford this whole-
sale disposal of our National Treasures.

We must find ways to

identify and preserve

our scientific National
Treasures.

It is easy to understand the dilemma of
the national funding agencies. In the face
of decreasing budget allocations, the
premise has been that young scientists
must be given the chance to make their
marks. We all agree that this is essential,
and doing this well has been to a large de-
gree responsible for the health and vigor of
U.S. science. But until recently it has not
been an either/or situation. It does not
have to be this way. We must find ways to
identify and preserve our scientific Na-
tional Treasures.

Not to do so will make U.S. science
much poorer. A complete and healthy sci-
ence community requires the active partici-
pation of those with experience, differing
points of view, and most importantly the
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scientific historical perspective developed
over a lifetime. In the absence of this histor-
ical perspective, science in my view tends
to become driven by short-term economic
concerns and dominated by “fashion.”
But the effective utilization of our Na-
tional Treasures goes beyond just the im-
portant contribution of the individual. It
reflects how we view ourselves as a peo-
ple. I believe it significant that the Japa-
nese, while being enormously successful
in competing in a high-tech world market,
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also retain a sense of the enormous value of
their historical roots. Japan today is a po-
tent blend of “future think” and value for
the past. Perhaps this is the key to that
country’s success. U.S. industrial manage-
ment, with its enormous influence on gov-
ernment funding patterns, seems in-
capable of “future think” and has had little
use for learnings from the past. Only the
immediate seems important. To think only
of today robs us of the full measure of hu-
man capability.

If we as a nation wish to change our de-
dlining world position perhaps we can start
by drawing on the talents of all our scien-
tific community by nurturing our National
Treasures. I propose that government, aca-
demia and especially industry combine to
develop a Scientific National Treasures
program—not in competition with regular
funding channels but in parallel with it.
The program would recognize that certain
individuals had achieved a level of success
that demonstrates that they should be
funded as long as they can be productive.
The level need not be excessive but suffi-
cient to enable them to maintain their skills
and participate in and continue to contrib-
ute to the scientific community. I believe
such a program would greatly enrich our
scientific community. 1 also believe this
program would begin to significantly
change the character of our competitive po-
sition by moving us toward a broader
world view.

If anyone still wonders what a Scientific
National Treasure is, think back to the 1989
Spring Meeting when MRS had as its ple-
nary speaker a “Crown Jewel,” Linus
Pauling...Linus Pauling who at over 90
years of age stayed up all night to write an
article for Nature attacking cold fusion be-
cause, as he said, “If anything new hap-
pens in the Universe I want to know about
it”...Linus Pauling who underscored that
we obtained degrees as “Doctors of Philos-
ophy” by recalling many debates about the
nature of solids which we thought we
knew the answers to...Linus Pauling who
reminded us that when we think we know
all the answers we can’t ask any questions.

It is not the point to say whether we
agree with Pauling’s view of science. But it
is certainly the point to say that the com-
munity of science would be at a great loss
without his active participation and inter-
est. Perhaps we as a nation may formally
designate Linus Pauling as the first Scien-
tific National Treasure, paving the way for
many more and signaling that at last we
acknowledge the debt we owe to those
who have gone before us.

R.R. Chianelli
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SPECTROSCOPIC
ELLIPSOMETER

The Rudolph Research s2000 is a fully automated research grade
spectroscopic ellipsometer operating in the UV-VIS-NIR spectral re-
gion from 250-850 nm. Sophisticated, yet easy to use, software al-
lows complete control of measurement protocols and modeling
parameters. Applications include the determination of dielectric func-
tions of materials in the bulk and thin-film phases, measurement of
film thicknesses in complex multi-film stacks, investigations of the
microstructure of microscopically non-homogeneous films, the deter-
mination of composition of non-stoichiometric materials, and many
more. Call or write today to find out how a spectroscopic ellipsometer
from Rudolph Research can provide new insights in your application.
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Rudolph Research,
One Rudolph Road, Box 1000 Flanders, NJ 07836 (201) 691-1300
FAX (201) 691-5480, Telex 5102352738

Please visit Booth No. 114 at the MRS Show in Boston, November 27-29, 1990.
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Metals and Materials

for research and industry
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Ceramics Coinposites and honeycombs

Specializing in: ~ Small quantities ~ 48-hour delivery
~ Custom services ~ Technical assistance

For product information, quotations or your free copy
of the comprehensive 500-page Goodfellow catalog...

Call:1-800-821-2870 Fax:1-800-283-2020

Please visit Booth No. 10 at the MRS Show in Boston, November 27-29, 1990.

Goodfellow

The big name in small quantities of metals and materials for research and industry
Goodfellow Corporation, P.O. Box 937, Malvern, PA 19355, 215-640-1612
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ASTeX and Diamond
Stable - Smooth - Strong
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MICROSTRUCTURE
Fine-grained, 20-30nm;

polycrystalline

Ml SURFACE ROUGHNESS

" 10 nm rms, for 0.8 thick film

DIAMOND IDENTIFICATION
1331 cm ™', Raman signature;
FWHM 8-12 cm™' X-ray

i diffraction signature;

: textured growth

HYDROGEN CONTENT
0.77 - 0.95%

TRANSMISSION
50 - 60% visible, for 0.82u
thick film 71% in IR

X-RAY TRANSMISSION
99.8% @ Cu K, for 3.25u
thick film

STRESS
0.05 - 0.22 GPa, tensile

TR 11 %

1200.0 $400.0
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You're Looking Through
Thin Diamond Film Grown
in ASTeX Equipment

« Turnkey systems for diamond (PDS-16 & PDS-17)
and diamond-like carbon (DLC), and other nitride
and carbide thin films. (PDS-17)

¢ On-site installation with training provided for
immediate operation.

* Applications assistance available.

See us at MRS in Boston, November 26 - 29, 1990
Booth 921 - 922

®
e ASTeX PDS-16

BY APPLIED SCIENCE AND TECHNOLOGY, INC.

For more information about ASTeX products call or write:
Applied Science and Technology, Inc. * 35 Cabot Road, Woburn, MA 01801 ¢ Telephone 617/933-5560 or FAX 617/933-0750

Diamond Membrane courtesy of Dr. Henry Windischmann, BP America, Inc.
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EPI MBE Components

Cracking Effusion Cells
Dual Filament Cells
Modified Filament Cells
High Temperature Cells
Low Temperature Cells
Dopant Sources
Filament Evaporators
Gas Sources

EPI... The Source for MBE

Please visit Booth No. 306 at the MRS Show
in San Francisco, April 17-19, 1990.

¢ For more information, please call us at 612/224-1140
& or send your facsimile transmission to 612/224-0266

261 East Fifth Street B St. Paul, MN 55101 USA -
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