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Report on Seven Groups of Research on Molecular Solids
Fred Wudl (University of Calfornia at Santa Barbara)
January 15, 2000
Introduction

On January 8, 2000 | interviewed the groups of Yakusi, K. (Department of Molecular Assembly), Nakamura. T. (Department of
Molecular Assembly), Kobayashi, H. (Department of Molecular Assembly), Inoue, K. (Department of Applied Molecular Science),
Yonemitu, K. (Department of Theoretical Studies), Yamashita, Y. (Research Center for Molecular Materials) and Suzuki, T. (Research
Center for Molecular Materials)

The premise that the IMS at Okazaki is clearly the premier center of research on molecular materialsin the world holds true today
even more so than it did at the time of the last review (1996). It isauniqueinstitute, especialy in aworldwide environment where
institutes dedicated completely to the pursuit of fundamental research are decreasing in number.

Even though their size ranges only in 3 to 7 members per group, the scientists and their associates | reviewed are performing
excellent research on various aspects of the science of molecular solids. The spectrum of interest of the research groups rangesin
variety from organic synthesis to very high-level condensed matter physics theory.

The general impression is that all scientists are strongly motivated and their results are at the cutting edge of their respective
fields. The main topics being explored are molecular semiconductors, metal's, superconductors and ferromagnets. The overwhelming
emphasisison organic conductors. Thisisvery likely historical asaresult of the efforts of Prof. Hiroo Inokuchi, whose pioneering

contributions were in organic conductors.

Recommendations
1. Science

Though organic superconductors based on the TTF family are still producing interesting condensed matter physics results, such
as reentrant and coexisting superconductivity, | believe this may be the time to move on to other systems and, for example, give

somewhat more emphasis to organic SEMICONDUCTORS. The only group studying some aspects of theseisthe T. Suzuki group.
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In terms of chemistry, physics, and materials science; the semiconductors, whether small molecule or polymeric, are currently the
most interesting systems. In that vein, one wondersif the “molecular fasteners’ examined briefly by Professor Inokuchi, sometime
ago, should be investigated as possible TFT’s (thin film transistors).
2. Personnel

If one were to use similar research institutes in the United Sates as models (Lucent, IBM); then the size of the research groupsis
adequate, assuming that the groups of the young professors will grow to the size of the H. Kobayashi and Y. Yamashita groups. On
the other hand, the groups at the Max Planck Societies (Institutes) are larger.

As dready mentioned in a previous report (P. Cassoux, 1996), it isimportant for IMSto improve its student recruitment. Thiswill

help attract top Assistant and Associate Professors and will help the existing Professors carry out their research more expediently.

Summary

The IMS enjoys an excellent international reputation for the research performed on molecular solids. The only areawhich needs
to receive more attention is the chemistry and physics of organic semiconductors, both as small molecules (TFT’s) or polymeric.
There exist already several tiesto international groups but to strengthen these, the establishment of a prestigious international
fellowship for foreign graduate students to perform part of their thesis research at Okazaki and Japanese students to spend at least

one year abroad should be established. Thiswould be an additional mechanism to increase the student population at IMS.
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