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Professor K. Mller-Dethlefs
Department of Chemistry
The University of York

Report on my review of the Department of Electronic Structure

Dear Professor Kaya

It was my privilegeto visit the Department of Electronic Structure at the Institute for Molecular Science from 13 to 23 December
1999. During this short visit | had the pleasure to hold interviews with Professor N Nishi, Professor M Fujii and Associate Professor
T Suzuki. The discussions with the faculty of the Department of Electronic Structure were held in a cooperative atmosphere and
allowed meto get deep insight into their past, present and future research activities. | would like to express my gratitude to al of

them for their opennessin our discussions and for their full cooperation that allowed me to prepare thisreview in arather short time.

The Department of Electronic Structure

The Department is fairly small, however, it covers quite a broad range of state-of-the-art research. Since the last report by
Professor Carl Lineberger two new Full Professors have been appointed following the retirement of Professors Hanazaki and Yoshihara.
Professor Nobuyuki Nishi moved to IMS from Kyushu University in April 1998 and Professor Masaaki Fujii joined IMS from
Waseda University in April 1997. These appointments follow the well established tradition of the Institute for Molecular Science to
aways search for the best available candidate in open competition, and not to promote internally from Associate Professor to Full

Professor. Both Fujii’s and Nishi’s appointment has clearly been a remarkable success story for the Department and IMS. Both
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Professor show very high originality and innovative experimental conceptsin their research. Within the rather short time past since
their appointment they have established new state-of-the-art scientific fields at IMS that can compete on an international level. The
same can be said about the scientific achievements of Associate Professor Toshinori Suzuki (at IMS since 1992), who has gained a
remarkable international reputation in spite of hisyoung age. In my view the Department of Electronic Structure represents those
aspect of modern science that | feel should be enhanced ; modern and competitive fields of research, and open view of science and
scientific achievement, and guiding of research associates, post doctoral fellows and students through scientific ideas, innovation
and achievement and not through autocracy.

The research in the Department excels in a variety of fields that are currently of high international interest: Intermolecular
interactions at cluster level, bridging the gap between the isolated molecule and the condensed phase, molecular beam studies of
intramolecular vibrational energy redistribution, excited state and ion spectroscopy of large molecules and clusters, microscopy
below the diffraction limit, and chemical dynamics studied by time resolved laser spectroscopy, and fragment and photoel ectron
imaging techniques. The experimental activities of all three research groups reviewed rely heavily on the use of sophisticated
detection methods to study molecules and clustersin molecular beams and liquids. This necessarily involves the day-to-day use of
lasers, with a particular emphasis on the picosecond and femtosecond time scale. Much of the short-pulse laser equipment hasto be
shared between the groups, leading sometimes to a shortage of measurement time, for instance on the ps two-colour laser system.
Just shortly before my arrival thislaser system broke down, causing a major disturbance of a part of Fujii’s research activities.

Generally it can be said that the research activities of the Department are at an internationally competitive level. Publication
output in international high quality scientific journalsis excellent. All three group leaders have received invitations to give talks at
international conferences. The research associated, postdocs and PhD students find in the Department an intellectually stimulating
and scientifically challenging environment. To maintain this level, the Department needs a very high level of funding to be able to
expand and maintain its laboratory equipment and laser facilities. All three groups have attracted very substantial external funding,
which isaclear sign of very high recognition. The externa funding contribution should, however, not be seen as a replacement for
IMS funding. The research activities of the Department require avery high level of research infrastructure.

| also noted during my visit that both Full Professors have quite enormous administrative duties. These duties are often extremely
time consuming and scientifically counterproductive. | do not see why IMS must have so many committees and why they always
have to be chaired by a full professor. How important it is not to be overloaded by administrative duties is clearly evident when
looking at the Associate Professor position. As Associate Professor, it is possible to concentrate completely on research. Associate
Professor T Suzuki presents us with avery convincing success story. Hisresearch is internationally acknowledged, his research had
innovated the use of imaging techniquesin chemical dynamics. | feel the level of support from IMSwas just right for him, so | do
not, of course, propose here to increase the administrative duties of Associate Professors. | think the system at IMSis very good, and
rightly so, for an innovative Associate Professor and | would recommend to keep it like that.

Another problem relates to student numbers in the Department. Student numbers, considering the resources and the potential
research projects could easily be tripled or quadrupled. Thisis avery difficult problem to solve, but one way forward might be to
have joint professorial appointments with Universities. Also it would be a good investment to increase the number of studentships
available from IMS substantially. These should then be open to competition to all groups at IMS.

Now some more general remarks for the principal discussion which should focus on the following point: I1s IMS within all its

Departments able to maintain the scientific leadership in Molecular Science in Japan and is it able to compete a the highest level
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internationally? The answer is related to technical support, infrastructure, internal and external funding and administration. A lot of
technical support and technical resources are now very much localized UV SOR facility and the Laser Center. It might be better to
localize some of those resources in the most productive research groups. In contrast to the earlier timesat IMS, when afull professor
at IMS had two research associates, one technical associate and often at least one more postdoc, the situation in the Department of
Electronic Structure is now that for two Professors and one Associate Professor there are four Research Associates (H. Kohguchi, Y.
Inokuchi, T. Nakabayashi, M. Sakai), one Postdoc (Saeki) and one Technical Associate (H. Katayanagi). Though in my view external
funding isvery important asaproof of competitiveness, IMS asa Center of Excellence should provide sufficient fundsfor infrastructure
and scientific personnel so it will be able to compete with the personnel structure of the big universities. The universities have the
advantage of student throughput; IMS should provide an adequate number of research associates, technical associates and postdocs.
Thiswould also further enhance the opportunities to obtain external funding.

In summary, all three research groups in the Department of Electronic Structure are innovative and original in their research and
their research is internationally recognized. The groups are too small, in particular Fujii’s and Nishi’s group. An increase in the
number of research and technical associates would be avery good investment. Most important is an increase in student numbers by
attracting high quality chemistry and physics graduates. The two Full Professors are also overloaded by too many administrative
duties. Oneway forward to solve this problem would be to provide the Director-General of IMSwith the administrative infrastructure,

through reorganization of the Administration, to reduce the overall administrative burden of IMS and Department of Electronic
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