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Opportunities for IMS

7 ¥4 XK Robert E. Wyatt

The Institute for Molecular Science is impressive in numerous ways. The mere
fact that it was established demonstrated great foresight on the part of many govern-
ment and university scientists and adminstrators. Even at this early stage in its his-
tory, IMS is now viewed as one of the most important laboratories in the world, in
both size and the quality of science being done. The buildings, lab equipment, com-
putational facilities, library and living facilities for foreign visitors are all first
rate. However, even more important than this is the quality of the scientific staff,
which is still in the process of being assembled. In some areas at IMS, the top
research scientists in Japan direct enthusiastic groups of young scientists.

Seeing the day-to-day scientific activity at IMS over a period of three months
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gave me a good chance to form a number of impressions about science at IMS in par-
ticular, and about Japanese science in general. Rather than relaying a large num-
ber of these impressions, I prefer to give my rather personal views on what I will
call, “opportunities for IMS.” In several areas, there.are opportunities, [ believe,
for IMS to strengthen itself.

1 . Scientific exchanges with Asia. During my visit to IMS, I was surprised
at how few Asian scientists from outside Japan had ever visited for extended periods.
Japan has produced an enormous amount of excellent science that could be made available
to its neighbors. There must be many scientists in the Philippines, Hong Kong,
Taiwan, and especially China who would be eager to take advantage of these superb
educational and research opportunities. In the U. S., there has been an enormous
growth i\n the number of long-term visiting scientists from China. For example, at
the university of Texas, there are about 70 visiting scientists this year, compared
to only a handful just three years ago. When they arrive, their background in theo-
retical science is quite good, although the experimentalists have seldom been exposed
to forefront experimental high technology. For Japan in general and IMS in par-
ticular, these visiting scientists would be an excellent investment in future internationl
scientific relations.

2 . Expansion of scientific staff. In many areas of Physical Chemistry, excel-
lent facilities now exist at IMS. In many of these areas, however, there seems
to be an acute shortage of scientifc staff. At this early stage in the development
of IMS, it would probably be better to strengthen a few areas of Chemistry, rather
than attempting to cover a spectrum of activities. In comparing Theoretical Chemistry
at IMS to the National Laboratories in the U. S. (e.g., the T-Division at
Los Alamos or the Theoretical Atomic and Molecular Physics Group at Lawrence
Livermore), ‘I think at this time that the U. S. Labs have greater depth and
breadth. However, relatively modest staff expansions in several research areas at
IMS may tip the scales, so that IMS could become a world leader in chemical re-
search.

3 . Encourage innovation. In the U. S., we sometimes hear in the media about
“the lack of Japanese innovation.” [ assume this means that the Japanese, while
certainly able to improve existing methods or technologies, do not originate the ideas
which must precede lélter applications. Of course, there are many often mentioned reasons
why conformity has been encouraged in the Japanese educational system. This feature
of the educational philosophy is usually cited as a reason for this problem.

In some areas of chemistry, it seems that much of the current Japanese work involves
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either doing a slightly better experiment or extending an earlier calculation. However,
scientists at IMS are not under the same pressures as academic scientists, and a
reasonable fraction of the effort should be dévoted to high risk (but high benefit )
forefront research involving novel approaches to significant problems. In the long
term, the benefits to IMS, should it come to be recognized as a center of creative
science, would be far greater than if routine experiments and calculations were accepted
as the standard of operation.

4 . Encourage young scientists. If properly utilized, the greatest asset of a na-
tional laboratory or a university can be the young scientific staff. In the right en-
vironment, both independent research and group projects can flourish. At the best U. S.
universities, assistant professors must establish nationally recognized research pro-
grams within the first four or five years. Competition between young scientists in
the same field frequently leads to the flourishing of novel, new approaches to sci-
entific problems. My impression is that competition is not as intense among younger
scientists in Japan as in the U. S. In part, this may be due to the traditional
and rather rigid structure of research groups in Japan. The very best young scientists
at IMS should be encouraged to pursue their own ideas. Perhaps the establishment
of a program for "Laboratory Fellows,” not directly connected to any particular group,
would be a step in the right direction.

Let me say once more that IMS is a unique and impressive facility to which I
would eagerly return, should the opportunity arise. These four “opportunities for
IMS” are presented as constructive comments based upon my personal observations over a
short period of time. The dedicate efforts of many scientists and administrators will be
rewarded when IMS establishes itself as the world’s leading center for molecular

research. (January 7, 1983)

Chemistry in Carpet Slippers

)NF— kK D. Bethell

The fourteen weeks that I spent in Okazaki working at IMS in the Department
of Applied Molecular Science passed all too quickly. They were for me a wholly
pleasurable experience, both scientifically and culturally. Free of the day-to-day

administrative and teaching chores that seem to occupy so much time in my home university,

.__7.__



and able to reach the Institute on foot in a few minutes, I was able to devote myself
to research and, in particular, to spend a lot of time in laboratory experimentation.
Coupled with this has been the opportunity to get to know at first hand something of
Japanese life, culture and heritage and so dispel those myths of national stereotypes
that so confuse understanding between people from different countries.

The disinterment of my laboratory skills was not easy; with advancing age, the pass-
age of time seems to accelerate and this, as my graduate students will agree, is ac-
companied by an increasing thirst for results without a commensurate increase in pa-
tience. Nevertheless, with the invigorating atmosphere of IMS and much assistance
from the departmental staff, it proved possible to make modest, but substantial, progress
on a study of some novel bis-diazo-compounds in the indenofluorene series and the re-
active intermediates generated from them by potolysis. The work appears to have some
promise both for the study of electronic interactions in carbenes and biradicals, an
aspect that will continue at IMS, and also for the extension of existing work on
the mechanism of electron-transfer catalysis in Liverpool. It is a source of some
satisfaction to me that some of the compounds that I produced appear to be of interest
to the Department of Molecular Assemblies too.

The working environment at IMS is, of course, superb by any standards, and the
people who have built it up are to be congratulated on their achievement. Modern
building, in a spacious setting overlooking the city, filled with the most modern equip-
ment, these are only part of the story. What makes IMS an especially stimulating
place in which to work is the high quality of its staff and their devotion to science.
Both have made a deep impression on me and encouraged me to use the facilities far into
the evening (albeit not very efficiently, I suspect, in the later hours). The novelty
of working in Japan, the people, the place, the equipment and the novel chemistry, were
matched by the novelty of working in house-shoes, carpet slippers as the English would
describe them. 1 hasten to add that the English association of carpet slippers with
relaxation is not one that applies at IMS.

The valedictory remarks of some of my predecessors among the foreign visitors to
IMS suggest that I too should comment on a few aspects of the Institute that have
surprised me. Of course, fourteen weeks is not very long fully to appreciate the
workings of IMS, and my view point is that of a physical organic chemist; what I
have to say should be read with these two factors in mind.

The first-rate instrumentation that one sees everywhere in IMS is most impres-
sive, and, from the point of view of the work that I have been engaged on, likely to

improve with the impending arrival of a high-field n.m.r. spectrometer and an improved
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cryostat for the e.s.r. spectrometer. Long may you continue to maintain such a high
level of modern equipment! It surprises me, however, that the ratio of technical staff
employed to maintain this equipment in continuous working order to the sum of money
invested is so small. The present arrangement certainly ensures a high level of purely
technical competence in the operation and maintenance of instruments among the research
staff, but considerable time and effort are required to do this and to solve the routine
operational problems that crop up from time to time. Such activities must surely be a
distraction from the really creative research to which IMS aspires.

The situation may be eased somewhat if the plan to introduce a graduate student
programme at IMS is implemented. I do not wish to enter the debate about the ad-
visability of having such a programme, but I should like to point out the great merit
of the existing scheme of accepting graduate students from the universities for periods
of six months or so. Iwas very favourably impressed by the way that this arrangement
worked in the case of Mr. H. Inada from Ehime University, visiting the Department
of Applied Molecular Science. It seems to be an arrangement which benefits not
only the student, given access to IMS and its equipment and specialised expertise,
but also the student’s home university through collaborative research and IMS by the
injection of youthful vitality.

The other comment that 1 should like to make concerns interaction between IMS
and the other two research institutes located on the site in Okazaki. It surprises
me that there is so little contact between them. Individually the three institutes are
very impressive and it is perhaps natural that in their early years they should each
wish to establish their individual identities and reputations. On the other hand,
there is a danger that such a situation could become fixed unless positive steps are
taken to establish collaborative programmes. Many challenging problems in fundamental
science lie at the interface beween disciplines and there must surely be important areas
where fruitful research could be done using the existing expertise of the three insti-
tutes’ physicists, chemists and life scientists in harness. 'Institutions like IMS
which do not have educational responsibilities should be the ones best able to tackle
this long-term research. Of course, difficulties may arise when the challenge of long-
term research is in conflict with the understandable desire of non-tenured research

personnel to maximise their publications. - The resolution of this conflict will not
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be easy, but in my view the difficulty should not deter the three institutes from aiming
at the solution of major scientific problems.

In this connection I should like to make a plea for the expansion of Organic
Chemistry within IMS, since the subject underlies much that is currently being done
and it also lies at the interface between the physical and biological sciences. The
research currently being done in the organic field at IMS is of the highest standard,
but it is necessarily limited in its scope. An expansion into mainstream synthetic
organic chemistry or bio-organic chemistry might balance the activities at IMS and
provide the catalyst for inter-institutional research.

Life in Okazaki proved fascinating. My wife and I were amazed by the lavish
facilities provided at Mishima Lodge. In particular, the technological sophisti-
cation in the kitchen of our apartment, which rivals that in IMS itself, was some-
thing of an embarrassment; with instructions in Japanese and only brief explanatory
notes in English, we managed to use effectively only about a quarter of the controls

on the microwave oven, for example. We lived exceedingly comfortably, but scarcely
in Japanese style. Nevertheless we came to appreciate Japanese ways in Okazaki

since the the city provides an environment more typically Japanese than would have been
the case in a larger community. Neither of us had had the time or opportunity to
learn any Japanese before coming to Japan, and the demands of chemistry certainly did
not permit it while I was at IMS. A phrase book, a little help from friends at
IMS and the liberal use of sign language together with the seemingly endless patience
and perseverance of the Japanese people with whom we had to deal usually enabled us
to get about and buy what we needed. The people of Okazaki both from within and
outside IMS were wonderfully hospitable and we were quickly able to establish friend-
ships which permitted us to gain some insight into the dynamics of Japanese family life.

When she left Japan, regrettably much earlier than I, I asked my wife what
she would miss most. Unhestitatingly she said “The Japanese people”. We both
enjoyed the impressive scenery, the elegance and tranquility of some of the temples and
shrines, and the excitement of festivals, but our strongest memories will be of the
people that we met, their courtesy and friendliness and their obvious desire to make
sure that we saw and appreciated as much as possible of Japan and its culture. We
are grateful to all of them, but especially to those whom we came to know best in IMS.
It is a pleasure to thank professor S. Nagakura and professor H. Iwamura who invit-
ed me to spend this time in Okazaki. The staff of the Department of Applied Mo-
lecular Science provided a stimulating and convivial atmosphere in which to work and

bore my attempts to joke with them with politeness and great fortitude. Among the
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staff [ should like to pay a special tribute to Dr.Sugawara with whom I worked most
closely, and shared the excitements and frustrations that are the inevitable by-products
of scientific research. He was an untiring collaborator, acting also as interpreter,
secretary and quide on Japanese cultural matters from Buddhism to Kabuki. Everybody
at IMS, from thé Director General to the lady who polishes the stairs, by their
kindness, left me a little in their debt.

For the optimist, and I count myself one, there are no endings, only new begin-
nings. Now I look forward to the continuation of the new line of research started
in Okazaki, to new collaboration with IMS and to enjoying and extending my appre-

ciation of Japan and its people — yes, especially its people.
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