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Report to Director-General Hiroki NAKAMURA

To: Hiroki NAKAMURA, Director-General of IMS
From: A. Welford Castleman, Jr., Eberly Distinguished Chair in Science, Evan Pugh Professor
Subject: Report of my visit, November 11-16, 2006

Pursuant to your request | visited the IMS during the afore listed dates and reviewed the program accomplishments and activities
of number of members of your institute. The following summarizes my findings and brief recommendations.

It is often said that chemistry is the “central science,” and the synergistic activities underway at Institute for Molecular Science
represent premier examples of this fact, with programs spanning fundamental activities in areas from biology to materials science.
Clearly science in Japan derives a great deal of its recognized prowess from the research activities of the IMS and also the facilities
it provides researchers to undertake work at cutting edge of science in a number of areas. Despite the many advances which | witness
during my various visits to the IMS, one disturbing trend is the progressively diminishing financial resources provided by government
funding, a fact which slowly erodes the breadth of the scientific activities which can be pursued. This is detrimental to the IMS, but
on a bigger scales, to science in Japan, in general. An especially shortsighted change made throughout Japan by the government was
“privatization,” which requires scientists to seek individual funding of projects and most disturbingly decouples the government from
direct funding of institutes as well as university faculty positions. Another financial situation which adversely impacts student choice
of science as a career, is the comparatively low stipends available for those pursuing a PhD degree, about half of the financial amount
provided to students in the US. In view of the large number of institutions impacted by the above mentioned matters, one can hope
that the government will take appropriate action to rectify these very serious problems.

One recent development that | became aware of during my visit is the very promising proposal of “networking” which is under
consideration. The idea of country wide sharing of research instrumentation, if implemented, will have a major impact on the ability
of universities at all levels to have access to advanced instrumentation and to be able to pursue research activities that they would
otherwise not be able to undertake. This unique idea should find support by both university researches as well as government funding
decision makers as it will enhance the research capabilities in chemistry, and at the same time reduce the financial pressure on available
resources. It should also have the added benefit of furthering interaction and possible collaboration among researchers throughout
the country.

The IMS continues its major impact in the area of chemistry and related areas of science. | found its two main activities, namely
providing a breadth of fundamental scientific research in key areas and offering advanced research facilities to its Institute members
as well as the broader research community to be healthy despite the adverse funding situation. The Director-General and his key
scientific staff deserve special commendation.

The state of science at IMS is very healthy. Numerous individuals with whom | met described activities at the cutting edge of
their individual research fields. Importantly, it was easy for me to understand and appreciate the synergistic effects arising from cross
fertilization of ideas which are emerging among various individuals who are interacting at the IMS.

One area of current world wide interest is nanoscience. Several of the scientists with whom | met are directly involved in the
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Nanoscale Science Center, and form a key nucleus of activities. Others were expecting to move to the center in the coming year and
in my opinion most everyone with whom | interacted had research activities that would easily fit within the nanoscience umbrella
and could actually broaden the intellectual pursuits and scientific directions. At the moment there is clearly a kernel on which to
further build. The area of bionanoscience is a very promising future direction and the center is well positioned to make advances in
this area.

Professor Kobayashi is undertaking some impressive and important work in the area of novel electronic and magnetic functions,
particular photocontrollable molecular conductors and colossal magnetoresistance. | understand that he is expected to retire soon; it
would be both to his as well as IMS’s benefit if a mechanism could be found whereby he could continue to be active in this field,
one in which he continues to make especially valuable contributions. His work relates to superconductivity, an especially interesting
area both intellectually as well as in terms of potential applications.

Professor Tsukuda is conducting work at the forefront of nanoscale science, developing in collaboration with Professor Sakurai,
methods to synthesize and explore the reactivity of ligated gold nanoparticles. Their findings with test reactions of an aerobic nature
show dramatic size dependences. This is significant, and may shed light on the fundamentals of further understanding catalytic
behavior, in view of his findings of a relationship with plasmon intensities of the particles. In particular they observe catalytic activity
and the plasmon intensity to vary inversely with size. Sakurai’s work on carbon systems also provides insight into synthesis of
materials including ones of interest for electronic devices.

A valuable interrelationship pertains to the work of others in the center. For example is the interesting work of Professor Ogawa
who is also working on gold particles, carbon nanotubes, and especially general issues in molecular electronics. He seems poised to
make an important new development of a two probe AFM device that will enable what were heretofore impossible measurements
on molecular systems to be accomplished. Professor Jiang has set the course to pursue the topic of dendramers which enable selective
encapsulation of molecular species, leading to many new materials with unique properties. The research has the potential for developing
materials with broad applications, from biology to new soft magnets. One major goal which will be an important accomplishment
will be the use of light to attain spin transitions and charge separation.

Professor Nagata has an intriguing research activity with the goal of devising artificial molecules to accomplish photosynthesis.
The work has the potential for important basic findings leading to new understandings how nature undertakes photosynthesis, as well
potential applications of light harvesting and eventually solar energy conversion. Another activity which was described to me that
involves potential biological applications, was the research program of Professor Urisu. | was particularly intrigued to learn about
the research that involves an understanding of ion channels and cell membrane sensors, and potential to understanding of neuro-
diseases such as Alzheimer’s. Professor Urisu’s pathway to this line of research was particularly surprising, but demonstrated how

scientific progress depends on past experiences.

One of the major functions of IMS is to make available advanced instrumentation to enable the study of research issues at the
cutting edge of modern chemistry. Professor Kosugi directs the UVSOR. Its upgrading several years ago continue to make it a facility
of major importance. He has organized its use in a manner which functions well as a valuable user facility for other scientists in
Japan, of some 600 in number who use it each year. Appropriately, in addition there are beam lines that are also dedicated for the
use by members of the IMS. Historically it was the first advanced light source in Japan built solely for chemistry research, and has

been a prime example of the value that derives from the access to such machines. In coming years the IMS should consider proposing
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to the government other such major instrumentation beyond the 920 MHz NMR and advanced electron microscope which are other
good examples of the benefit of an organization like the IMS.

As | have pointed out above, in my opinion, the IMS has considerable strength in a number of areas that may be administratively
separate from nanoscale science, but which would easily fit in and broaden the scope of the center. Three scientists who come to
mind include Professors Yokoyama, Suzuki and Yakushi. | understand that Yokoyama is expected to transfer the Nanoscale center in
the spring. His discovery of magnetic circular dichroism in the vuv and related work near work function thresholds is particular
interesting and the application to ultrathin films provides a direct connection to interests of others in the center, as does his work on
Co nanorods. His research is an example of an area that depends heavily on the (Free electron characteristics of) UVSOR facility.
The work of Suzuki and Yakushi demonstrate the prowess of the Institute in the area of organic materials and their potential to
electronics. Suzuki has a well defined plan to purse fundamental work on issues in the area of photovoltaics. Yakushi’s work on
charge ordering in organic conductors is another example of the strengths of IMS in organic electonics. Promising new basic
understandings can be expected to arise from work on pressure effects influencing the phase transitions of charge ordering, as well
as the onset of superconductivity.

The IMS continues to be a lead organization in chemistry research, known and respected throughout the world scientific community.
The Institute has obvious strengths in conducting fundamental research as well providing a focal point for offering advanced
instrumentation to the chemistry community throughout Japan. Interest in the fundamentals of nanoscale science are actively being
pursued at IMS, and members of the organization have a particular advantage in having strengths in areas such as soft/organic materials
This can be expected to be a field of growing interest and importance, and IMS should capitalize on their strengths in this area.
Finally, I wish to thank all of the scientific staff members for taking time to describe their work in detail, and in such a friendly and

enthusiastic manner.. | greatly enjoyed my visit to the IMS.
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