A letter from the President...

In the increasingly international context
of the 1990s, scientists, managers and poli-
cymakers will struggle to obtain the right
mix of competition and cooperation with
their trading partners. It seems clear that
groups of nations that learn to cooperate,
each providing their uniquely specialized
skills, will be better able to compete inter-
nationally than nations that try to do it all
on their own. But how will these groups
form, and what will be the basis for suc-
cessful partnerships? Obviously, the an-
swers to these questions involve a complex
set of economic and political variables.
However, the recognition of the existence
of “cultural technologies” may be a place to
start.

Long-time MRS members, steeped in an
interdisciplinary environment, will quickly
recognize a cultural technology as one that
belongs to a nation or perhaps a set of na-
tions. This “ownership” may have arisen
because a nation has along historical tradi-
tion in a particular technology or because a
nation consciously decided to excel in a
certain area. When viewing materials re-
search in an international context, as the
newly formed International Materials Re-
search Committee is doing, it is crucial to
recognize the deep emotional response
that a cultural technology can invoke in the
host nation.

Take ceramics for example...one can visit
the Tokyo museum and see ceramic objects
1,000 years old made with exquisite crafts-
manship and beauty. This ancient tradition
of making ceramic bowls and vases con-
tinues today, with the best craftsmanship
attaining the status of “national treasure.”
This honor reflects the high value the Japa-
nese place on the artisans who keep this
aspect of Japanese culture alive and well. It
seems only natural, then, that the Japanese
should blend this old tradition with mod-
ern science to form a new high technology
ceramies industry producing scissors,
knives and engines for the 21st century.

Following this example we could then ex-
pect that a high tech ceramics industry
might eventually arise from a developing
China, which taught Japan the art of mak-
ing ceramics more than 1,000 years ago.

Or, take the example of nuclear enetgy
technology...30 years ago we would have
said that nuclear energy was clearly a U.S.
cultural technology, and it may be so again.
But the United States abandoned this tech-
nology as the solution for energy prob-
lems, many would say for good reasons.
But regardless of our reasons, the French
embraced this technology wholeheartedly
as the solution to their energy problems.
And this year the French will produce 95%
of their electric power with nuclear energy.
The French point with great pride to this
accomplishment, which provides their
electric power free from gaseous pollutants
and imported oil. Traveling through France
one is impressed with how well nuclear
power has blended into the French culture
with its great desire to preserve the visual
traditions of a beautiful landscape while
still admitting the trappings of modern
technology. Of course we watch for the
long-term outcome of this experiment. But
because the French have invested so much
they hold dear in this experiment, it has
become theirs and the world will turn to
them for this technology when the out-
come becomes clearer.

The MRS Spring meeting holds many
other examples of cultural technologies
which thrive in the interdisciplinary envi-
ronment provided by our meetings. One
in particular from Mexico has been quietly
growing, nurtured by MRS and fueled by
the scientists at the Universidad Nacional
Autonoma de Mexico (UNAM) in Mexico
City. Perhaps even before the Japanese
were learning how to make ceramics the
Mexicans were learning how to use cement
to build great buildings like the ones found
in the city of Teotihuacan. Today Mexico is
one of the world’s largest producers of ce-
ment products. Cement is crucially impor-
tant to Mexico both as an export item and
as a basic material to provide housing and
infrastructure for its expanding and devel-
oping population. Cement research at
UNAM focuses not only on advanced tech-
nology and uses of cement but also on the
materials science of the ancient cements.
Ancther important area for Mexico is the
behavior of cement and cement structures
during earthquakes, which may one day
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lead to better earthquake-resistant materi-
als. Mexico can be proud of its efforts to
direct materials science research to its own
special social and cultural concerns rather
than just trying to imitate efforts of other
nations.

Finally, we may ask what cultural tech-
nologies belong to the United States? I will
let others answer this question in detail ex-
cept for one. No one who attended the ple-
nary address at the 1987 Spring Meeting
could doubt that space science and tech-
nology should be counted as a U.S. cul-
tural technology. The speaker, Dr. Bonnie
Dunbar, materials scientist and astronaut,
spoke about her joint mission with West
German scientists when they performed
many materials studies for the first time in
microgravity. Those in the front row no-
ticed that her eyes filled with tears when
she looked at the pictures of her mission in
space. At that moment I believe she
touched a deep emotional chord in all the
people present. She represented to us all
that was good about U.S. science and tech-
nology, which, along with that of the
U.S.5.R., captured the world’s imagina-
tion at the end of the 20th century and em-
bodied one of mankind’s collective
dreams.

Shortly after the “Challenger disaster,”
she gave her address, which was in itself a
brave effort. Because of this I asked her
what she was thinking during the similar
moment in her mission that the disaster
occurred. She answered that the astro-
nauts were too busy at this point in the
launch to think about anything but their
jobs. Then I asked her what her thoughts
were when she watched the Challenger ex-
plode. Of course her first thoughts were
for the crew, but her answer went some-
thing like this: Ever since I was young all I
ever wanted was to be an astronaut. It’s my
job and I love it. If I had the chance I'd go
back up tomorrow.

About that time I also had the opportu-
nity to ask many scientists and potential
astronauts working at the NASA facility in
Huntsville the same question, and the an-
swers were always very similar to Bonnie’s.
Well, Bonnie got back to space as she
wanted to, in Columbia where she again
performed new materials science experi-
ments. This time, however, she carried the
MRS banner into space...and with it a little
piece of each one of us.

R.R. Chianelli
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Problem: HIGH-TEMPERATURE
CRYSTALLIZATION

How do you evaluate the microscopic
dynamics of liquid-solid or gas-solid phase
changes and reactions in catalysts, minerals,
polymers and ceramics? Are you unable

to use the SEM due to its rigid vacuum
requirements? Are you forced to rely on
before-and-after inspection because there is
no way to observe the process as it occurs?
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KClI crystal spires condensed from gas at 550°C.

Solution: ESEM

The revolutionary Environmental Scanning
Electron Microscope from ElectroScan is
changing the traditional rules, rewriting the
book on high-resolution imaging. For the first
time, it is easily possible to view virtually
any material directly, at temperatures up to
1,000° C, in a variety of gases, at pressures
thousands of times higher than those
permissible in a conventional SEM. No special
coating or preparation is necessary to obtain
clear images, regardless of specimen
conductivity.

Lead salts growing on molten lead surface, 500°C.

30k V

ElectroScan

Could this capability make a difference in
your work? If so, call ElectroScan today and
enter a new world of discovery. We can
guarantee you'll see something you've never
seen before.

ElectroScan

ElectroScan Corporation
66 Concord Street
Wilmington, MA 01887
(508) 988-0055
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