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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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