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To: Hiroki Nakamura, Director-General of IMS
From: Anthony J. Stace, Professor of Physical Chemistry, University of Nottingham, U. K.
Subject: Report of my visit, November 2428 November

My visit to IMS began with a series of brief presentations by the Director and the Heads of the four separate Departments. The
Director outlined the structure of the Institute, highlighting the research philosophy, new initiatives, the importance of domestic and
international collaborations, and the possible consequences of any external constraints that may be imposed either on finances or
research priorities. Each of the Heads then gave an overview of the staff and the research projects within their Department, and these
were Prof. Nagase (Theoretical and Computational Molecular Science), Prof. Okamoto (Photo-Molecular Science), Prof. Nishi
(Materials Molecular Science), and Prof. Tanaka (Life and Coordination-Complex Molecular Science).

First, afew general observations. Staff at IMS occupy an enviable position; they are free to pursue their research unhampered
by the constraints of teaching timetables and administration that can influence progress in the university research environment. For
this reason, IMS is able to attract outstanding scientists at all stages of the career structure. The absence of any mechanism for
promotion within IMS hasits drawbacks, but it is also responsible for the appointment of asteady stream of excellent scientists, with
many of the more junior appointments subsegquently move on to prestigious university positions.

TheInstitute has been very successful at attracting and maintai ning outstanding research facilities. The most obvious high-profile
examples are the 920 MHz NMR spectrometer, UV SOR, and the supercomputer, all of which support research at the cutting edge
of modern science. However, there is also ample evidence to suggest that most research activities are very-well resourced in terms
of instrumentation and technical support. Wherethereisadeficiency isin the ability of the Institute to attract good graduate students,
and | am pleased to see that a new scholarship scheme is in place to help rectify this problem. In addition, a new programme of
research fellowships should help to attract good scientist from abroad.

There have been several recent developmentsin policy that are the cause of some concern regarding the long-term future of IMS
as one of the World's premier institutes for the pursuit of fundamental research. Firstly, there has been a steady decline in financial
support, and thisis beginning to have very visible consequences. | have been coming to IMS since 1989 and, compared with 20 years
ago, | have noticed on this most recent visit avery marked decline in the number of foreign postdoctoral workers. A constant influx
of such visitors brings with it an exchange of ideas and techniques, which in turn promotes new science. | have seen, at first hand,
an excellent example of where avisiting scientist to UV SOR introduced new technology that has greatly enhanced the quality of the
science being undertaken. A second concern arises from the “privatisation” of research institutes, where scientists are now required
to seek funding for individual projects. A direct outcome of this approach isthat, in an attempt to justify their income, scientists will
frequently focus on short-term projects that will produce quick results. What suffer as a consequence are the ambitious, speculative
research projects that can yield very significant benefits, but which require stable long-term financial investment. In the past IMS
has had that investment and that it why it ranks among the World's |eading research Institutes. Finally, Japan, along with many other
countriesin the developed world (including the UK), isbeginning to place greater emphasis on research projectslinked to technological

innovation. For a sustainable and long-term future, these countries certainly have to maintain a programme of investment in the
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development of high technology products; however, this investment also has to include support for research that will only begin to
benefit industry in 20-30 yearstime. IMS has many fine examples of such projects—fundamental research into new energy sources
intheform of artificia photosynthetic and solar devices and new materialsfor the next generation of semi-conductors and nanoscale
fuel cells. However, thereis arisk these and other similarly innovative research projects could be jeopardised for short-term gain. It
should aso be noted that an important part of the investment in IMS is in manpower, where the next generation of scientists and
technologistsis currently being trained. The pursuit of new knowledge is quite often what draws students into science.

Animportant devel opment, for which IMS canrightly take credit, isthe“ networking” schemethat utilises advanced instrumentation
from research institutes and universities to create an equipment “pool” that can be accessed by scientists from across the country. At
a time when there are financia constraints on spending, this initiative helps to promote research by enhancing the availability of
items of equipment that might not otherwise be used to their full potential.

Over a period of four days, | met with the leaders of 18 experimenta research groups drawn from two Departments. Photo-
Molecular Science and Materials Molecular Science. Within the Photo-Molecular Science group there were scientists working at
UVSOR and | also had an opportunity to visit the 920 MHz NMR facility and talk with Prof. Kato. Many of the scientists gave
outstanding presentations of work that is clearly of international quality and demonstrates how IMS continues to maintain a very
healthy science base. Of particular note were presentations of work by the following groups:

MaterialsMolecular Science: Prof. Nishi—Development and characterisation of novel carbon encapsulated metal nanowires and
new structural forms of carbon, including mesoporous dendrite structures with graphene walls that offer the potential for developing
new typesof fuel cell; Prof. Tada—Highly original researchinthefield of catalysiswhere developmentsin real -time XAFStechniques
have yielded dynamical images of the structural transformations that take place as a catalyst facilitates a chemical reaction; Prof.
Hiramoto—\Very significant contributions to the development of efficient organic solar cells. These devices could offer a route to
electricity generation that would be far cheaper than the current silicon-based alternatives; Prof. Nagata—Addressing atopic of great
significance namely, the construction of artificial photosynthetic systems that would complement solar cells and offer a source of
stored chemical energy.

Photo-Molecular Science: Prof. Ohmori—Very elegant use of coherent control to explore the boundary between classical and
guantum behaviour in materials ranging from single atoms through to bulk solids. This research programme is underpinned by the
devel opment of impressive state-of -the-art experimental techniques; Prof. Taira—Devel opment of new and novel laser systems based
on ceramic chip technology that are making a very important contribution in the race to build the first laser ignition system for
combustion engines; Prof. Shigemasa—An excellent example of a strong International collaboration where impressive two- and
three-particle coincidence techniques have been devel oped to explore the effects of €lectron correlation in core excitation processes
that lead to multiple electron emission; Prof. Hishikawa—Use of state-of-the-art ultrafast laser technology to achieve time-resolved
images that show how excited ions undergo structural changes on very short timescales. Finally | should mention the work of Prof.
Katoh at UV SOR for his pioneering developmentsin light source technol ogy including the use of laser injection techniquesto generate
coherent synchrotron radiation.

Although my impression of the research being undertaken at IMS is very positive, there are some aspects of the mechanism by
whichthe Institute operatesthat are different from what is seenin many universities. Asnoted by several previous Foreign Councillors,
the research groups are small, and although this allows for a more diverse research portfolio, it can limit progress within individual

groups. A way forward might be to encourage a greater degree of collaboration between research groups from within IMS. The fact
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that IMS exists as a research facility that can be used by external research scientists means that there are large numbers of joint
projects with groups from other institutes and universities. However, comparable collaborations within IMS do not appear to be
particularly common. Similarly, joint weekly/monthly meetings between research groupswith acommon interest are aregular feature
of many university departments, and provide an opportunity for students and postdoctoral workersto give brief presentations of their
latest work. Again there was little evidence of this happening at IMS. Likewise, an Institute-wide seminar programme might also
help to bring research groupstogether. My impression of IMSisof an Institute consisting of avery many highly talented individuals—
to survive the next 5 or so years of financia difficulties it may be necessary to adopt a more collective approach to research and the

development of new projects.
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Report (for Prof. Tanaka and his colleagues)

First of al, | would like to thank you again for inviting me to participate in the evaluation process of the 8 teams of the Life and
Coordination-Complex Molecular Science Department of IMS and for treating me so kindly. It has been both very pleasant and very
instructive to interact with the various people | met on this occasion. There is no doubt that the 8 teams which | evaluated are very

successful from a scientific viewpoint. | would now like to give you a few specific comments :

(i) The 8 teams are excellent, as testified by their scientific production, with numerous papers published in the best general or
specialised journals. It has been particularly beneficial to IMS to hire young scientists. Combined with the more experienced

people, the structure seems to be nicely balanced in terms of age of the teams.

(ii) The choice of research themesisjudicious. It is a perfect balance between purely synthetic systems and biological systems. In
pure chemistry, energy-related research occupies aspecia place. Thisisalso truefor green chemistry aswell as the devel opment
of clean processesfor the production of sustainable natural resources. The search for abundant and environmentally benign energy

isamain problem and it will certainly be at the centre of many research programs in the future.

(iii) The Life and Coordination-Complex Molecular Science unit isvery broad, scientifically speaking. Thisis certainly agood thing

but, personally, | believe that an optimum has to be found.

(iv) The following remark is related to my previous comment. In order for the members of the Life and Coordination-Complex

Molecular Science Department to have the feeling that they belong to the same entity, it would be beneficial if some kind of
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formal interaction platform was created. It could be envisioned that the teams meet regularly (round tables or joint seminars,

including the junior scientists). Such meetings could facilitate collaborations within the Institute.

(V) My last comment is probably the most important one. Obviously, acritical point isthat of attracting and hiring outstanding PhD
students. For the moment, the situation is somewhat paradoxical. IMS s one of the top placesin Japan in molecular chemistry
but the groups seem to have great difficulties to attract high-level students. In my opinion, this problem is extremely important
and should be regarded as a priority. The members of IMS should do everything they can to advertise the Institute and stress that
the quality of the research done at IMS is exceptional. Several types of action could be taken (lectures and seminars by IMS
members, teaching, invitation of groups of students to visit, etc.). Of course, the situation depends much on the groups since
some of them are affiliated with a university (Prof. Kato, for instance) and do not suffer from the same problem. Nevertheless,

acollective action should be considered.

In conclusion, one can be very positive concerning the scientific production of the 8 teams and the mode of functioning of the
Department. Nevertheless, a few very important points related to internal communication and interaction and, most importantly,

attracting PhD students, have to be considered very carefully.

b e

Jean-Pierre SAUVAGE
Member of the French

Academy of Science
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