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EVALUATION OF THE DEPARTMENT OF VACUUM UV PHOTOSCIENCE
In aLetter dated July 27, 1999, Professor Koji Kaya, Director General of the Institute of Molecular Science, asked me to review
the Department of Vacuum UV Photoscience. It was both an honour and atrue pleasure for me to accept thisinvitation, in particular
since | have followed closely the scientific work at UV SOR for the past 15 years.
On November 6, 1999, | was welcomed to Okazaki by Professors K. Kayaand T. Urisu. As part of the review process | had one-

hour long interviews on Nov. 8-9 with nine professors: Prof. T. Urisu, Prof. N. Kosugi, Associate Prof. K. Mitsuke and Associate
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Prof. T. Tahara from the Department of Vacuum UV Photoscience: Associate Prof. M. Kamada and Associate Prof. E. Shigemasa
from UV SOR Fecility; Prof. K. Kurosawa (from Miyazaki Univ.), Associate Prof. K. Fukui (from Fukui Univ.) and Associate Prof.
S. Nagaoka (from Ehime Univ.) as visiting professors to the Department of Vacuum UV Photoscience on two-year terms. On Nov.
91 also toured the UV SOR Facility and was informed about the capabilities of the machine and the different beamlines. Profesor T.
Urisu had organized a most efficient schedule that made my visit very productive. This was my third visit to IMS and it was
rewarding experience to take part of the continued great scientific progress.

My overall judgement isthat the quality of scienceis excellent, as evidenced by an impressive publication record of articlesin the
most prestigious international journalsin physics and chemistry. Several factors contribute to this and also point towards important
future developments and are the base for my recommendations. The quality of the faculty and the junior scientists are high. The
more senior faculty members are internationally well-recognized and world leading in their respective research fields. The younger
faculty members and young scientists are doing impressive, independent work and are very promising for the future. The addition of
top quality young scientists has been a healthy development for the Department and will continue to be an important factor for the
future. The research profile of the Department has been strengthened during the last few years and it will be a challenge to keep up
the dynamic developments. From the interviews | was particularly impressed that every faculty member had both well-defined and
ambitious plans, and aclear vision, for the future research. | took also notice of the many collaborations, both national and international.
The Department has always been known for its successful collaborative projects. These have been further strengthened over the
years and have added to the high reputation of the Department. | consider these collaborative activities, also including the visiting
professor programs, workshops and symposia, of critical importance for a continued dynamic development of the future research in
the Department. In addition to research at UV SOR, ongoing and planned activities at other synchrotron radiation facilities will
strengthen future programs and should be encouraged.

The research within the Department is well focussed on molecular science issues related both to the gas and condensed phases.
There has been a continual effort to take part in the development of new fields, afact which is very healthy to keep the department
in the research frontier. It includes studies of ; nanostructures, radiation stimulated processes on semiconductor surfaces, mechanisms
for formation of negative-affinity surfaces, dynamics of ionization processes, excited states and molecular fragmentation, dynamics
of superexcited states, different orbital contributions to resonances, and dynamics of photochemical/photophysical processes on the
femtosecond timescale, to mention afew fields. In my opinion, the Department is doing research in the most active areas seen from
an international point of view and will be amajor contributor world-wide to the advancements of these fieldsin coming years.

The UV SOR hasacentra rolefor most of the research programs within the Department. Over the yearsthere have been considerable
investments in construction and upgrades of beamlines, insertion devices, monochromators and end-station equipment. The free-
electronlaser (FEL) isunique and belongsto afew storage-ring-based FEL s worldwide with tunability down to very short wavelengths.
The combination of conventional lasers with synchrotron radiation (SR) isthe heart of many successful pump-probe experiments at
UV SOR. Also the in situ combination of SR with other analysis and characterization techniques, e.g. infrared spectroscopy and
tunneling microscopy, gives the Department unique research opportunities. Most noteworthy is aso the exceedingly strong coupling
between advanced computer model calculations and experiments, and the laboratory experiments using state-of-the-art femtosecond
lasers.

From the discussion above my opinion should have become clear, namely that the Department has a very strong base to remain

competitive in broad areas of molecular science in the future. But there are two issues which in my opinion should be given close
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attention. My overall assessment is that there is a shortage of manpower in terms of both technicians and junior scientists. This
problem is further enhanced by the fact the scientific and operational staff at UV SOR isvery small (but extremely efficient, skilled
and hard working !!). Therefore there is a danger that some research projects may become subcritical in terms of manpower to be
scientifically effective. The other problematic area, in my opinion, is the age of the UV SOR storage ring. UVSOR is a second
generation SR source and has by all standards been a great success and a very productive facility. In the long term future it will not
be a competitive source with the third generation of sourcesin full operation. Thiswill have serious consequences for the research
programsin the Department. Therefore | strongly recommend that planning starts as soon as possible to upgrade or replace UV SOR.
| am fully aware that initiatives have already been taken but a carefully planned, systematic and vigorous effort is necessary. |
believe that a strong and compelling case can be made for an upgrade/replacement because of the following reasons. There are so
heavy investmentsin beamlines, optics, end-station equipment and auxiliary instrumentation that the cost for an upgrade/replacement
of the storagering is just a small fraction of the existing and useful investments. The investment in human resources and expertise
are also very substantial. Of course, all these investments are there because of the successful research programs based on UV SOR
and the cental role UVSOR hasfor IMS. With the existing investments and well devel oped infrastructure for operating a SR facility
IMS should be in an excellent position to argue that an upgrade/replacement of UV SOR isavery cost-effective way of proceeding
with state-of-the-art research in Japan. In my opinion, research in molecular should continue to be the focus of the facility with an
upgraded/replaced storage ring but careful consideration should be given to what extent the research can be broadened in certain
areas and also involve an expanded research community outside IMS.

In summary, the Department of Vacuum UV Photoscience can ook back at many extremely important and successful research
accomplishments over the years and is well positioned to keep aleading role in molecular science world wide in the future. The
future prospects and challenges are there to be met and should be a great stimulance for the Department. Personally | will follow the
research in the Department with great interest and high expectations.

Stanford, November 22, 1999

Ty

Ingolf Lindau

Professor
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