— odaoooboon T

0000000000D00D0O00 Anthony.J..Stace O O O Physical. Chemistry,. Univ.. Nottingham,. UKO 0O Jean-Pierre.
Sauvage O O O French. Academy.of. Science,.FranceD 0 000000000000 OOOOODOODOODOOO Graham.
Fleming O OO Univ..California,.Berkeley, USADO 00 0000000000000 0O0O0OOD0O0OODMIO0O0OOOOOO
000000oU0o0ooooUuoooo

0000000 AnthonylJ.Stace 0 00O Jean-Pierre.Sauvage 0 0 0 000000000 OOOOODOODOOOOOOO
0000000000 0o00o0U0o0000o0oUo0o000000D0000000DO0UDO0U0DOoUooooo
000000000o00o00o0U0o0DoO0U0o00oU0o0o00D00U0o00D00OoD00Do0oULOOooDoUoooo
000000000000 0o00o0o0o0o000U0o000U0D000U0o000D00D0Do0UDDoOOoOoooOOO
000000000o00000o0U0o00DO0000000D00D00U000D00Oo00DOo0ULOOoODoOOoooOoUo
0000000000000 o0000o0oo00O000000000Do00000U00DoDO00Do0oULOOooDoOOooooo
0000000000000 0o0U00o000O0O0000U000DDO0DO00U000UDDO0DOoDO00O00oUOOoDoOOO
000000U00o00o0oOoUooUooooooUoOo

00000000o00o0o0o0oooU0ooooIMSO0OOD0OU0O0DOD0OU0O0DOD0OUOOO0DDOD0OUOO0DDOOUOoOOO
0000000U00o00o0U00o0oo0000o0U0o000oO0o0U0o0UDOo0Do000o0DO0DOoOoUooUoDooOO
000000000o00o0oU0o0o0o0oO0oU0o0oU0o0Do00Do0UoO0Do0oU0o0oDOo0DoDOoUoooUoDOooOO
00o0000o0o0o00o0o0o0oUo0DoO0U0o00oU0o0oD00000DO00Do0UO0DDO0DOoO0oUooUoDOooOO
000000000000 0U0000000ULO00000U0000LD0OUD0O00DDOoUOUOOO

0000000 Graham.FlemingOOOOOOOOOOOO0OOO0O0O0O0OO0O0O0COOOOOOOOCOOOOOO
oooooooooooooobooooOoooooooooooOoOOoOoOoOoOoooooooooooO0ObObonOOd
ooboooooooOoooooooooooOooOo0oOoUOoUOoUOooOoOoOoOOoOoOoOoOoOooOoOon

ooooooooomoOoOoOoOOOOOOOO0OOOOOOOOOOOOOO0OO0OO0OO0O0O000000000000
ooooooomooooooooooooooooOoOoOoOoOooOooOoboboOobOOoOOOObOOObODbOObDOO
oooooooooooooooooood

ooooooooooooooooooOoOobocboOoOoooooooooooooOoOboOoOoOoooooooooon

ooooooooooooooooooobooboooo
oooood

gboobooboooast



-10000000000000 00
7-1-10 Anthony.John.Stace 1 0 O O O O O

oo

To: Prof. lwao Ohmine, Director-General of IMS
From: Anthony J. Stace, Professor of Physical Chemistry, University of Nottingham, U. K.
Subject: Report of my visit, January 48t

As part of the review process during my visit in 2009 | had the opportunity to examine research undertaken within groups that
fell under the headings of Photo-Molecular Science and Materials Molecular Science. During this visit in 2011, discussions with
staff have concentrated on research under the heading of Theoretical and Computational Molecular Science; however, therewas also
an opportunity to discuss recent new developments that have taken place within the research program of Prof. N. Nishi from the
division: Materials Molecular Science and to review the work of Prof. Furutani from the division: Life and Coordination-Complex
Molecular Science. | should state that many of the views expressed in my report last year regarding the overall excellence of the
experimental research undertaken at IMS remain true, and the Institute continues to justifiable its position as one of the World's
leading centres for research. This document will focus primarily on those aspects of the Theory and Computational research at IMS
that | have been able to examine during this current review period.

First, afew general observations on the division asawhole. Over aperiod of three days, | met with the leaders of eight theoretical
and computational research groups. With this number of full and associate professors, the theoretical division is significantly larger
than one would expect to find in most universities either in Japan or World-wide. Taking my own university (Nottingham) as a
reference point, then the IMS group is twice as large and this is probably true in most other universities. Therefore, the division
should have a“critical mass’ that brings significant intellectual and (possibly!) financial benefitsto IMS. Intellectual benefits should
come from a pooling of theoretical techniques and resources, whereby each new research problem does not always require the
investigator to ‘reinvent thewheel,’ but instead he/she can call on the reservoir of methodol ogiesthat already exists with the division.
Financial benefits could comefrom the group as awhole being ableto justify significant investment in state-of-the-art computational
power.

The breadth of theoretical research being undertaken within the division is very impressive, and ranges from the analysis of core
excitations in gas phase molecules, through to solid state simulations and the study of conformational changes in biomolecules. All
members of the division are actively engaged in amixture of theory development and application and there is no evidence of groups,
for example, just runing computer code developed by others.

Each group leader spent approximately 45 minutes summarising their current research and describing plans for future projects.
Each presentation was very comprehensive and provided details of both the theoretical/computational background and applications
toreal systemswith evidence of supporting experimental datawhere applicable. Sinceit isnot possible to give adetail ed breakdown
of all the material covered in each presentation, | will provide what in my opinion are the research highlights from each project.

Prof. Nagase—Important developmentsin the implementation of fast and accurate theoretical methods for the treatment of large
molecules. The identification of anovel class of endohedral metall of ulerences with unique magnetic and electronic properties.

Prof. Hirata—A pplication of statistical mechanics methodsto the treatment of processesin biomolecular systemswhere hydration
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is considered important. Important problems being treated include ion transport and the thermodynamics of the hydrolysis reaction
inATP.

Prof. Yanai—I mplementation of multireference methodsfor the treatment of systemswhere electronic motionisstrongly correlated.
These methods are seen as essential for the development of accurate quantum chemistry calculations on transition metal and other
open-shell or high spin systems.

Prof. Okumura—Devel opment of new methods for the simulation of small biomoleculesin water. New techniques makeit possible
to sample regions of configuration space that would not otherwise be accessible using conventional MD methods.

Prof. Ehara—Development of methodsfor the study of excited statesand chemical reactivity. Impressiveresultson theinterpretation
of double core hole spectrain small molecules, and where the match with experimental resultsis excellent.

Prof. Saito—Development of new correlation methods for understanding the vibrational and librational motion of moleculesin
the condensed phase. The work hasled to important advancesin our understanding of anomal ous behaviour in the heat capacities of
bulk water.

Prof. Nobusada—Research focuses on the dynamical behaviour of electronsin materia sthat hasbeen induced by electromagnetic
radiation. Has made important advancesin the theory of light matter-interactions making it possible to propose new quantum devices
based on nanoscale particle arrays.

Prof. Yonemitsu—Important advances in the study of photo-induced phase transitions. Calculations have revealed the time
sequence of events that lead to the generation of a metallic phase following the photoexcitation of a two-dimensiona organic
insulator.

All of themembers of the Theoretical and Computational Molecular Science division have an excellent track record for publishing
in leading international journals, and my overall view of the division is that the research undertaken is of the highest quality and
competes very effectively at an international level.

From the Materials Molecular Science division | also had an opportunity to examine the work of Prof. Nishi on the development
and characterisation of new structural forms of carbon and carbon/metal nanowires. It is very pleasing to see how rapidly this work
has moved from the laboratory out into areas of potential application, such as the development of new types of fuel cell.

From the Life and Coordination-Complex Molecular Sciencedivision | had an opportunity to examinethework of Prof. Furutani.
Hehasdeveloped novel light-induced difference methodsin FTIR spectroscopy that are ableto reveal the presence of water molecules
trapped within proteins. The experiments provide evidence of water clustersin proteins, and can reveal details of the mechanism of
proton transport and how ions, such as chloride, interact with proteins.

Asnoted in my report last year, where thereis adeficiency within IMS, and thisisreflected aso in the Theory division, isin the
ability of the Institute to attract good graduate students. | am pleased to see that there is an important new initiative in the form of
SOKENDAII, which should provide graduate students with the academic background necessary to pursue asuccessful research career.
Hopefully, this initiative will begin to take effect soon. As with Research Institutes and Universities in many countries, there are
continuing concerns over finances. Although the recent cuts do not appear to have been as severe as were expected thistimelast year,
the long-term future of IMS as one of the World's premier institutes for the pursuit of fundamental research does rely on there being
stable sources of income. If, for example, number of good graduate students continues to remain low, then IMS will require the
financia support necessary to attract the best post-doctoral fellows from across the World.

As observed last year by myself and also by severa previous Foreign Councillors, many of the research groups at IMS are
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small—some far smaller than would be seen in a typical research-active university. On the positive side, this pattern allows the
Institute to employ more scientists and so develop a more diverse research portfolio; however, it can also limit progress within
individual groups. The Institute might want to consider the possibility of reducing the number of senior scientists working in each
division. Such a step would release money to support a larger number of postdoctoral workers, which would enable some of the
groups to expand. Since several scientists are due to retire within the next year, areduction in staff could be achieved simply by not
appointing replacements.

From the two occasions that | have been able to review the work undertaken at IMS, my overal impression is of an Institute
consisting of avery many highly talented individuals. However, talent alone may not be sufficient to survive the next 5 or so years
of financia difficulties. It may be necessary for the Institute to adopt amore collective approach to research and devel op new projects

and research directions that actively emphasi se collaborations between research groups.
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Jean-Pierre Sauvage
Professeur Emérite de I'Université de Strasbourg
Directeur de Recherche Emérite du CNRS

Distinguished Visiting Scholar Northwestern University

IMS, Okazaki

Evaluation Report (Jean-Pierre Sauvage)—January 2011

First, | would like to thank Prof. Koji Tanaka for organising everything for my visit and for being such awonderful host. Thank

you! | aso thank IMSfor inviting me and allowing me to visit them once more and interact with afew group leaders.
My general impression, after discussing with three Pls (Principal Investigators) working at IMS (Professors Tada, Nagata and

Hiramoto), is very good to excellent. However, for most of the points | raised on the occasion of my last visit to IMS (evaluation of

the 8 teams of the Life and Coordination-Complex Molecular Science Department, September 29 to October 2™, 2009), limited
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progress has been done in terms of attracting top level students and internal collaborations as well as for the implementation of
acommon platform aimed at inducing interaction between groups which seem to have difficulties to tackle joint projects with their
neighbours. | do not know if it was redlistic to hope for improvement but one can —once more- note that the same weak points still
exist. This being said, the essential mission of the researchersisto do high level science, and on this side | have strictly no doubt

that IMS is very successful!

In my previous report, | also suggested the various Plsto prepare asmall document with alist of publicationsfor the last 4 years
or so, as well as acitation record (overall number of citations, h index and number of citation per paper). | am very conscious that

bibliometric data have to be handled with great care but, on the other hand, it is almost impossible to ignore them nowadays.

1. Prof. Misuki TADA

Thisvery young group isworking in animportant basic area of research (catalysis) which can potentially lead rapidly to applications
(industrial transformations and organic synthesis processes for pharmaceutical companies). The group leader, Dr. Tada, showed an
impressive energy and enthusiasm during the discussion. In addition, some of the results presented are with no doubt very novel and
promising in terms of efficiency (yields, turnover numbers and selectivity). The general principle is to perform catalytic reactions
using oxide-supported transition metal complexes. The molecular catalysts themselves are not always completely new but the
combination of such molecular specieswith surfacesiscertainly very novel. It leadsto exceptionally active catalytic systems compared
to the analogous catalysts used in solution. It has also been possible to generate chirality close to the surface which is potentially of
interest for asymmetric catalysis, which seems to be of prime importance in industry. Prof. has also presented some nice work on
the generation of phenol from benzene and O,, using a surface-confined rhenium cluster as catalyst. The role of two interstitial
nitrogen atoms is intriguing and seem to be related to a particularly efficient stabilisation of the cluster edifice. Another interesting
project is dealing with molecular imprinting on the surface and the use of the cavities obtained (with their association selectivity for
certain substrates) with the hope that these systems will behave in way reminiscent of enzyme active sites. Of course, the analogy
between the active site of an enzyme, which is highly adaptable to the substrate, and the present systems has limitations.

No doubt that Prof. Tada's group is very productive and creative. It is very beneficia to the IMS that Prof. Tada accepted the

position offered by the Institute.

2. Prof. Toshi NAGATA

Thegenera project of thegroup (artificial photosynthesis) iscertainly very important and interesting. It isalso extremely ambitious
and will involve long term research, successes and failures. It is very likely that the researchers will obtain results which are not
necessarily the ones they would have hoped to get. Artificial photosynthetic systems, based on molecular chemistry, have been long-
awaited molecular devices. It isindeed essentia to try an mimic what Nature could achieve (although on a much longer period of
time than humans!) in terms of conversion of solar energy to chemica energy. The group led by Prof. Nagata has a recognised
expertisein the field of organic synthesis, which is indispensable for building multi-component molecular species able to behavein
way reminiscent of the Photosynthetic Reaction Centres aswell as adeep knowledge of natural photosynthesis (mostly green plants).
Generaly speaking, research projects involving multi-step synthesis are extremely time-consuming and require a lot of work, the

“trial and errors’ strategy which has to be used in synthesis, being certainly risky. Thisis probably the reason why the productivity
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of researchersinvolved in such an approach is not as high, in terms of publications, as that of scientists working in others research
fields. A possible improvement would be to simplify the structure of the target molecules if possible, so as to reach interesting
functions without paying such a high synthetic price.

| note that Prof. Nagata has published a few joint papers with Prof. Tanaka. Thisis certainly a positive aspect of the work and

similar collaborative work should be encouraged among other teams.

3. Prof. Masahiro Hiramoto

The group of Prof. Hiramoto is mostly working on solar cells. They have selected p-1 (for “interlayer”)-n devices, based on
organic electro- and photoactive chromophores. As stated by the PI, a very important discovery related to the use of two organic
components, made in 1986 by Tang, had a huge impact on the field and on the research of Prof. Hiramoto. Combining two organic
molecular species seems to be the best solution to favour charge separation in the material and thus generation of Charge Transfer
excitons leading to large photocurrents. Interestingly, similar concepts are used in purely molecular systemsin solution, in thefield
of “artificial photosynthesis,” also inrelation to models of the biological photosynthetic apparatus. Prof. Hiramoto'steam hasfocused
on Cgp and asimple metal-free phtal ocyanine. These compounds are commercially available or easy to obtain in the lab and they are
chemically stable (especially phtalocyanine). The research team led by Hiramoto explores both the most fundamental aspects of
organic solar cells and the potential of these devicesin relation to applications for solar energy conversion. It isindeed important to
identify the weak points of the present systems so as to be able to improve the performance of the available solar cells in terms of
efficiency and long-term stability of the materials when exposed to light. Obviously, the field may find important applicationswhich
explained why it is highly competitive. The contributions of Prof. Hiramoto and his co-workersis very significant. | have no doubt

that the team should be supported if IMS wants to be competitive in this field within the international context.

Okazaki, January 8, 2011,
Jean-Pierre SAUVAGE

AN Jomvagh
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