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Report on October 7-10, 2015 Visit to the Institute for Molecular Science, Okazaki

This visit focused on overviews of the four departments and the Research Center of Integrative Molecular Systems (CIMoS).
The symposium on October 8 and some individual meetings on October 9, along with continuing discussions with Director General

Ohmine on October 10, gave me the opportunity to go into a few areas in more detail.

In looking back over the period of Director Ohmine’s leadership there have been a series of very high-quality improvements to
IMS, which should ensure the continued success of the Institute going into the future. | believe that Director Ohmine can look back

at the new faculty, the new types of position, and the new projects with considerable satisfaction.

Overall the impression was of very high quality work, in some areas clearly defining the state-of-the-art globally despite the
by-now well understood (after many years of visits to IMS!) IMS problem of severely limited group size, which is limiting achievement

of the full potential of the very talented faculty.

I will first discuss CIMoS. CIMoS constitutes a significant effort to enhance collaboration among synergistic activities at IMS.
IMS should be very pleased that a scientist of Professor Akiyama’s stature is willing to lead CIMoS at a time when his own research
is going extremely well in an exciting area. | find the broad goal of CIMoS—to understand the logical structure of information flow
and control in multiscale (both temporal and spatial) systems to be very exciting. High-profile papers are already appearing from
this project. The new types of positions and the young researchers can give an energy and vibrancy to this program and, | very much
hope, produce an outcome that is more than the sum of the individual contributions. | applaud the various strategies being tried to
increase interactions. The success of these approaches is very important: In my view IMS is not (or should not be) just like a university
department. As an independent institute it has the opportunity to focus a greater concentration of effort on particularly significant
areas of research in a similar manner to the distinction between US National Laboratories and major research universities. Of course
I don’t mean that only large multi-PI efforts should be done at IMS. In my opinion is will be an important task of the new Director-

General to find the right balance between these two types of approaches.

I was also very pleased to see the outward-facing activities of CIMoS, especially in bringing in young scientists and the

establishment of Schools and Intern programs.

Theory continues to be a strong component of the overall IMS effort, complemented by an effective Research Center of
Computational Science (RCCS). Interactions between theorists and experimentalists seem effective in a number of areas. Two areas
where | have some degree of expert knowledge are the areas covered by Professor Saito and Associate Professor Ishizaki. Both of
these scientists are defining the state of the art in molecular simulation and in condensed phase quantum dynamics and IMS is lucky

to have both of these superb theorists. In addition to providing an important facility, RCCS has also played an educational role with
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workshops and schools on supercomputing, electronic structure, and molecular simulation.

Similarly to the RCCS, the IMS Instrument Center provides a resource for both in-house and external researchers. The Instrument
Center seems to be doing a very effective job but its constrained budget is of concern if it is to stay at the state-of-the-art, and contribute

fully to the national Nanotechnology Platform.

The Department of Materials Molecular Science is doing significant work in thin film photovoltaics, various types of magnetic

resonance, 2D materials, and UV and X-Ray spectroscopy.

Life and Coordination-Complex Molecular Science was discussed with characteristic vigor by Professor Uozumi. The Okazaki
Institute for Integrative Bioscience was established in 2000 to facilitate interdisciplinary research and has several leading and well-
funded researchers. Both Professor Kato and Professor Uozumi described very exciting and far-reaching programs. Professor Uozumi’s
efforts to remake chemical synthesis for green chemistry are important and compelling. The Dynamical Ordering and Integrated
Functions program has the impressive goal of creating artificial self-assembling systems exhibiting biological properties and if
successful could lead to a redefinition of the scope and functionality of molecular science. The Orion project of Associate Professor
Kurihara is both bold and imaginative, though as | noted last year has some large, well-financed competition internationally. The
study of molecular machines by Professor lino is superb. All the projects in this area and in the Functional Coordination Chemistry
Division seemed internationally competitive and | have only mentioned above the ones where | have enough knowledge of the

international fields to express a specific opinion.

Finally I turn to the Department of Photomolecular Science, which includes UVSOR. | was pleased to hear of the new projects
and improvements at UVSOR. Professor Ohmori leads this department and is a well-known figure internationally. His work is well
recognized with a number of recent awards, and involvement in the MEXT Photon Frontier Network. My impression is that the work
in this department was somewhat more siloed than in other parts of IMS, and given the historical importance of photon science to
IMS’s impact internationally, | find this of potential concern. Professor Ohmori made a proposal to decrease the number of full
professor groups and increase the size of the remaining groups. His comparison points are with Max Planck Institutes and Fritz Haber
Institutes in Germany. However, the size of groups under the direction of leaders in these institutes is anomalously large compared
to any other country. Perhaps as a starting point to address the group size issue at IMS this is a useful starting point, but | am not
persuaded that narrowing the range of expertise at IMS would ultimately be in the best interests of IMS. Nonetheless | feel an open
discussion of such a topic with both the new Director-General and the outgoing Director-General could lead to new ideas for addressing

this general problem at IMS.

Of course, from my perspective, there is more to be done. As | have noted several times, tackling the issue of the impossibility
of promotion from Associate Professor to Full Professor is the most important internal issue for IMS. The current system has the
potential to limit the engagement of the associate professors in the general affairs of the Institute, and simply focus on building their
individual portfolios so as to maximize their chances for a good university full professor position. | understand well the reason for

the policy in the early days of IMS, but now, after regular visits to IMS over a 27-year period, | see the promotion policy as a self-
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inflicted limitation on the ability of IMS to be more than the sum of its parts.

However viewing IMS overall, and especially the changes in the past six years, IMS is well placed to make truly path-breaking
contributions to the challenges and opportunities for Molecular Science in the coming decade. It has been a pleasure and a privilege

to get to know and appreciate the Institute in some detail.

Graham R. Fleming

Campus Chief Scientist

Chancellor’s Principal for International Research Collaborations
Melvin Calvin Distinguished Professor of Chemistry

University of California, Berkeley

November 19, 2015
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External Assessment of Theory Groupsin the Institute for Molecular Science, Okazaki

David J. Wales, November 2015

This report for the Director General is based on three visits to IMS in November 2013, March/April 2014, and November 2015.

A detailed diary of meetings and notes appears in the two earlier reports.

Overall, the standard of research in the theory groups at IMS remains very strong, and is clearly internationally competitive,
leading the field in several areas. The key principle upon which the academic structure of IMS is based, namely that internal promotion
is not available, has been maintained. In my opinion, this principle probably contributes to the strength of the Institute, and moreover,
leads to a healthy population of key academic positions in leading Japanese universities from IMS. This flux should help to constantly
refresh the state of theoretical molecular science in Japan and prevent stagnation. | recommend that that the Institute should continue

this policy, so long as it is clearly understood whenever a new appointment is made.

It is very pleasing to note that significant progress has been made in addressing some of my previous recommendations. In
particular, the issue of gender balance has received serious attention. The appointment of several female Assistant Professors represents
an important achievement, which will pave the way for further progress in the future. | believe it is especially important for IMS to
set an example here, since research faculty at IMS are leading candidates for Full Professorships at leading Japanese universities in
the future. Providing the best female researchers with the support they need, and nurturing them, at IMS, will surely strengthen
Japanese science. The Assistant Professors who have been recruited will largely be embedded within existing groups. In the future,

it is important to extend this diversity to Associate and Full Professor positions.

The Full Professors whom | met during my visits were all clearly conducting research at an internationally competitive level.
Prof. Shinji Saito is working on projects united by the theme of spatio-temporal heterogeneous dynamics. He has made cutting-edge
contributions to understanding the dynamics of liquid water, nonlinear spectroscopy, especially 2D infrared measurements, energy
transfer, and recently, dynamical heterogeneity in supercooled liquids.

Prof. Katsuyuki Nobusada is studying photoinduced quantum dynamics in nanostructures. He writes his own codes to solve coupled
Maxwell and Schrédinger equations in an iterated fashion, using a grid representation to avoid basis set dependence. The objective
is to analyse photoinduced electron dynamics in nanoparticles, quantum dots, and absorbate-surface systems.

Prof. Takeshi Yanai is working on strongly correlated systems, with applications to conjugated 7 centres and analysis of & to n*
transitions, including molecules such as 3 carotene, as well as photosynthetic units. These results are compared with experiments
from some of the leading groups in the field.

Prof. Masahiro Ehara is working on a wide variety of interesting projects. He exploits detailed treatments of electronic structure to
calculate properties for comparison with experiment, and has achieved a number of impressive applications in spectroscopy, materials

science, and catalysis.
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Prof. Hisashi Okumurais concerned with thermodynamic sampling schemes for biomolecular applications. His group have developed
a permutational replica exchange approach, which utilises Suwa-Todo sampling to provide feasible acceptance ratios. It would be
interesting to see some benchmark calculations that compare the efficiency with alternative procedures.

Associate Professors Yutaka Shikano and Akihito Ishizaki both made enthusiastic presentations of their research, which involves
interesting and ambitious projects that aim to address fundamental and practical issues in terms of molecular structure and measurement
(Shikano) and light harvesting and coherence (Ishizaki).

Prof. Shuji Akiyama is a experimentalist interested in the slow dynamics of proteins such as KaiC, which forms part of the circadian
clock in cyanobacteria. There are many important open questions in this field, and the approximate 24 hour periodicity involved has
proved difficult for theory and simulation to treat. Nevertheless, significant progress has been made experimentally, using X-ray

crystallography, solution scattering, and various other physicochemical methods.

Recommendations:

(1) Ensure that a mentoring scheme exists to support junior appointments. Ideally, every Assistant Professor should have someone
to turn to for informal advice. This should probably be a Full Professor in a different field, someone distinct from colleagues who
work in related areas, who can provide a different perspective. To make such arrangements as informal as possible, it helps to advertise
a pool of Mentors, so that junior faculty can choose who to approach themselves. Undertaking a mentoring role can be encouraged
by recognising that some time commitment is involved, and counting this contribution on a comparable scale to committee work.
(2) 1 think there is still a need to improve the social infrastructure somehow. The best solution would be a Faculty Club, perhaps

with a coffee shop to attract people to mix informally.
| was assured that a strong plan for appointment of the next Director General in place. If the leadership and vision of the current
Director can be maintained then the Institute should continue to progress, and maintain its position as the flagship for research in

molecular science in Japan.
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