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Dear Professor Kosugi,
Itis just over ten years since | was last privileged to work at I.M.S. -and at UVSOR- for any substantial period of tigéh®uri
intervening period and particularly for the past four or five years. | have watched and appreciated a very significanttewth i

scale and the quality of the science program supported by the UVSOR facility.

The Facility:

UVSOR now has 20 user stations (including 2 undulators and 1 superconducting wiggler ) operating for periods of up to 3000
hours per years and a total user community of between 600 and 1000 scientists. This is, in itself, a very considerabémfichievem
given by the extremely small number, compared with staff numbers at synchrotron radiation user facilities elsewheregedf dedicat
and extremely hardworking scientific and technical staff who support the UVSOR machine, beamlines and stations. In this context
the level of machine improvements including the unique short wavelength FEL and the characterization of the UVSOR operating

modes during recent years are a worthy “Highlight.”

Future for the Facility:

These achievements of course maintain a challenge for the future since the primary objective of every facility mustde to provi
at all times, a functioning, reliable and predictable synchrotron radiation source. To be scientifically (and cost) efiastiee i
provide the maximum possible number of hours per year of photon beams with the optical properties matched to the needs of each
different experiment. This is particularly important since many users travel significant distances to use the facilitytaerd now
demand for beamtime exceeds the supply. One solution for the future would be to increase the supply of beamtime, although the
total number of user stations at least, is probably already at or close to the maximum.

In order to maintain the current position and certainly to generate fresh scientific initiatives resources of extra sinffyaatem
needed by the UVSOR to continue the sound “scrap and build” policy which has already begun. That is, to scrap old¢ifjtedly scien
competitive stations and replace them with new and (usually!) more expensive ones.

Future growth should be achieved wherever feasible by support from sexteeslto 1.M.S. For example outside Research

Institutes or Universities, perhaps sometimes with support from researchers based in industry, could be encouraged#rprovide t
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own “private” beamlines or stations (a successful policy called PRT’s and CRT’s in USA and Europe respectively.) Beamlines or
stations on UVSOR which are the property of outside Universities or Institutes would be an alternative way in which the level o
exploitation and use of the UVSOR could be increased - and this mechanism also gives a very good signals about the essnpetitiven

and merits of the UVSOR facility.

The Research Program:

The overall scientific research output from UVSOR is extremely impressive. Over the past few years the number of reports has
increased to more than 110 per year (in 1996) and the number of refereed publications has risen to around 80. The pobéshed sci
in 1996 showed that about one third of the overall programme was related to solid state research. The research on artgasjc condu
superconductors and ionic solids, together with a substantial number of publications on photoemission and exciton-luminescence
studies and also work on glassy materials and catalysts often using XANES for low Z structural information are notabl¢h&ome of
work in this area, for example on angle resolved resonant photoemission has been very highly cited in the literatureeAround on
third of the research publications relate primarily to surface studies and the study of surface chemical reactionsustufase str
thin films, overlayers, interfaces and buried layers. This research incorporates infra-red and soft x-ray spectroscaaes and al
includes research on the physics and chemistry of surface processing and on photon assisted reactions at surfaces.eMany of thes
activities have considerable relevance to future manufacturing and processing technologies and must be seen as imfmrtant areas
future investment and growth.

Approximatelyone quarter of the UVSOR programme focuses on basic studies in the gaspinaseea for which the work at
I.M.S, has justly achieved world-wide recognition using both laser and synchrotron radiation photo-excitation. Muchesrittis res
exploits to the full the great advantage to I.M.S. of “owning” a synchrotron radiation facility. It permits the inclusioerofiextal
stations of considerable complexity and gives an opportunity to conduct experiments where the timescales involved &mtidata coll
are very long. Notable work in this area includes molecular spectroscopy and the study of molecular dynamics, excitaiiam, ioniz
and fragmentation using a wide variety of angle and energy resolved methods and time of flight studies.

In this work, the links within I.M.S. between theoreticians and experimentalists help play a vital role in defining thelityod qu
of the research programme. Wherever possible, this excellent combination of theoretical and experimental skills within I.M.S.
should be further strengthened and increased beyond the Department of VUV Photoscience to cover other areas such as magnetic
materials, nano assemblies, molecules at surfaces etc..

The final group of research publications from the UVSOR facility incthdeechnical and experimental developmentss
category includes machine instrumentation (eg., the helical undulator and UV-FEL), novel research instrumentation (stiallge pote
very important new combined synchrotron radiation /laser research activities) and “multi technique” research where synchrotron
radiation is combined with a range of characterization methods (such as STM and perhaps AFM, RAS etc.). The vitality of the
UVSOR facility will always depend importantly upon the development of new techniques and equipment such as monochromators
and detectors. Whenever possible, the instrumentation resources within other Centres and Departments in 1.M.S. should be pooled

to achieve some kind of a “critical mass” in this area ,when required, in order to ensure the most rapid completion ectew proj

General Comments:

UVSOR was built about 15 years ago to help create new fields in Molecular Science. It is now a reliable and productive Facility
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— of medium to large size — with a science programme which has derived largely from the excellent skills and interetstf§ of the s
of the VUV Photoscience Department and the UVSOR facility within I. M. S. There is now an opportunity to capitalise further on
this substantial long term investment by seeking wider usage within I.M.S. Staff in almost all I.M.S. Departments cooldcand sh
be users and certainly must take the lead in stimulating new collaborations with (chemistry orientated) molecular saience outsi
user groups. New broad objectives for example in the areas of new materials, combined laser with synchrotron radiatiotsexperime
surface chemical reactions and thin film studies are well chosen and offer excellent and realistic targets for the medium term.

I think that within UVSOR the level of activity in the area of molecular biological and biochemical spectroscopy and imaging is
a little low. Outside Japan, bio-science represents - from 15% to 20% of all SR activity (~25% in the UK) and is pradected to r
around 30% within 5 years or so across Europe and the USA. Much of this activity is linked to crystallographic structeadtudie
small angle diffraction and scattering mainly at around 12keV using high energy (>2GeV) storage rings but there is significant
interest - and potentially growth - in the use of SXR and VUV radiation for biological spectroscopy and imaging.

In any case, the proximity on the same site as UVSOR of two world class bio-science Institutes (i.e. of N.I.B.B. andiN.l.P.S.)
addition to I.M.S. itself, obviously offers a unique opportunity to create a good bio-molecular science program. There are many
potential areas of research using VUV/SXR from UVSOR including, for example, low Z XAFS, VUV/SXR absorption, polarization
and fluorescence spectroscopies, laser/synchrotron radiation time resolved studies, radiation damage and VUV confocal and SXR
biological imaging etc. The study of wet samples in the VUV/SXR is feasible in principle and could give quite new infeamation
the biologist. The use of far I.R. radiation and future exploitation of I.R. FELs will probably also find many importaatiapglic

in the study of wet biological samples.

UVSOR 2?

In the long term, the proposal for any new Facility and, certainly the achievement of a successful outcome will requie at leas

The long term plan

much “political” as scientific insight. Any new Facility will have to come with an “operational and reliability guarante®PRfikg
8, ESRF, APS etc. Inthe USA and Europe at least, the days of hoping that new science might somehow emerge from an expensive
and often not fully tested technology have essentially disappeared.

The Okazaki Institutes may be unique in world terms in their concentration of science expertise in the area of the molecular
sciences. There are probably more opportunities now to carry out “ground breaking” molecular science using synchrotron radiatio
than ever before. For the past few years there has been an increasing convergence of attention on the behavior oftal systems a
molecular level. This has undoubtedly been stimulated by the great ease with which the atomic structures of exceedingly complex
“molecules” (chemical or biological) can be measured by using SR for diffraction and scattering studies.

However it is also driven by the desire to understand and to manipulate large molecular assemblies to carry out nevidiunctions -
the greater benefit of mankind and no doubt also of industry. This emphasis on “molecular microscience” has been furéiter enhanc
by the recent discovery of many new materials. The desire to fabricate new structures implies working at the interfasenaditween
molecule and solid state science. It will be crucial to understand at a theoretical and an experimental level all thegesizertoe
underpin the electronic and communication devices likely to shape human activity in the next century. This will include Si ULSI
mesoscopic single electron devices, nanoparticle based lasers, display materials, all types of quantum device, thindayer resea
lithography of all kinds, nanofabricated catalysts and no doubt many others.

In Europe and the USA, the current message to potential researchers is that the intellectual challenge to study “reialasystems
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least as great as any other. Resources are a little more likely to be given to projects which are applied or stratbgit bagier t
(which is sometimes mistakenly equated with open ended and uncontrolled.) Inside Japan there are other (new) storégssring facil
which are capable of undertaking molecular studies but non of which has made it their exclusive objective.

There is a niche now — in world terms — for an insertion device storage ring with small source size, high flux, primary photon
range from 6 eV to 1keV and with perhaps a superconducting magnet array to give some access to ~10-20 keV radiation to be
exploited primarily for “Applied Molecular Science,” “Molecular Microscience” or “Molecular Materials Science.” The research
agenda should include molecular science associated with industrial, environmental and biological fields. It would reqpatthe s
of researchers in the fields of molecular and material science, coordination chemistry, biochemistry and applied and industrial
molecular science (for example, in the areas of surface modification, thin film studies, photo processing, bonding @) sdlids et
reputation and experience of the Okazaki Institutes combined with their location in Chubu / Aichi would perhaps be atsignifican
point in this debate. The ring could specialise on “two color” experiments and exploit to the full these new activities shr&d
There could be some growth stimulated now in the area of materials science covering magnetism and magnetic structweds, disorder
systems, buried interfaces etc., and perhaps in the use of SR for routine analysis. “UVSOR 2” should support all speictroscopies
VUV/SXR range and would be capable of low Z XAFS and some diffraction and scattering.

The strength of such a Facility would lie in its incorporation of interdisciplinary research efforts beyond the traditiwteid®u

of chemistry and biology and could include for example pharmaceutical material science and medicine.

In conclusion, whatever the long term plans might be for the future of UVSOR and I.M.S, it is quite clear that the UV$0OR facili
is already a major player both in Japan and at world level as a source for synchrotron radiation science and techndldgyilhnd tha

continue remain so for a very considerable time to come.

Yours sincerely.
Professor lan Munro

UMIST
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