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Report on the Department of Vacuum UV Photoscience and UVSOR following a visit to IMS on 28/29th October 2002

Professor Tsuneo Urisu

Professor Urisu’s research interests encompass the study of the mechanisms of surface reactionsinduced by synchrotron radiation,
the further development of the so-called buried metal layer (BML) technique for increasing the sensitivity of IR reflection-absorption
spectroscopy on semiconductor surfaces and the investigation of molecular self-assembly in adsorption from solution. Thefirst area
of research derives from Professor Urisu’s work at the NTT LS| laboratory 1984-1992 where he was interested in synchrotron
radiation-stimulated etching of Si surfacesfor its possible application in device fabrication. The crucial measurement of thewavelength
dependence of such processes is planned for the near future, but requires high flux undulator radiation. The BML method is very
clever and has been used recently to obtain considerably better quality (S/N) vibrational spectra of hydrogen and of molecules
adsorbed on silicon surfaces. An ingenious new method of sample preparation promises to extend greatly the breadth of application.
The self-assembly work isthefirst step in awider project involving artificial membranes and biological sensor devel opment which

has great potential for the future.

Professor Nobuhiro Kosugi

AsDirector, Professor Kosugi has been able to maintain the international reputation of the UV SOR facility by constantly improving
instrumentation. The latest and most prominent example is the upgrade which will begin in the Spring of 2003. Thiswill create—
without changing the circumference—four new short straight sections which can also be used for insertion devices. Even though the
storage ring has to compete with machines of the so-called third generation, which have alarger number of straight sections and (for
XUV undulators) a higher energy, the improvements will ensure that UV SOR will have several more years of useful life. Professor
Kosugi is also atalented theoretician who has contributed greatly to our basic understanding of core and valence level photo-
ionisation processses. At the same time he runs a successful facility and is very much involved in innovative experiments in photoion
and photoel ectron spectroscopies, partly with Professor Shigemasa. On the theory side, his most recent contributions—as yet
unpublished—include the ab initio calculations of S 2p molecular photoel ectron spectra with exchange and spin-orbit interactions,
experimental and theoretical investigations of so-called matrix effectsin the excitation of core level Rydberg states aswell as studies

of spin-forbidden valence photoionisation.
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Professor Toshihiko Yokoyama

Professor Yokoyama has just arrived at IM S from the Department of Chemistry, University of Tokyo where he worked as L ecturer
and later as Associate Professor in Professor Ohta’'s |aboratory. A previous station had been a post-doctoral appointment in the
prestigious thin magnetic film group at the Free University of Berlin (Professor Baberschke). His most recent work in Tokyo has
been on the investigation of chemisorption-induced spin-orientation transitions in thin magnetic layers. Using magnetic circular
dichroism he was able to show, for example, that CO adsorption extends the thickness region of ultrathin Co and Ni films on Pd(111)
and Cu(100), respectively, in which perpendicular magnetic anisotropy (PMA) is observed. Another highlight has been hiswork on
mol ecul ar-based magnetic materials, for example, studying phase transitions and photon-induced spin transitions in Prussic acid
analogues using EXAFS and near edge spectroscopy. Hiswork in the past has centered on Photon Factory where he has also made
significant contributions to developments in instrumentation. In future, it isto be expected that Professor Yokoyama will adapt his
scientific programme to take full advantage of the possihilities offered by UV SOR. He will undoubtedly make a highly important

contribution to the Department in the years to come.

Associate Professor Koichiro Mitsuke

Professor Mitsuke has a convincing track record in studies of photoionisation and photofragmentation phenomena using both
synchrotron radiation and laser-based techniques. The experiments are carefully thought out, cleverly performed and, in some cases,
quite unique. Two recent examples are provided by the spectroscopic characterisation of photofragments (obtained by photoionisation
using synchrotron radiation) with laser-induced fluorescence (e.g. No* from N or N,O and CN from CH3CN) as well as with
“conventional” fluorescence spectroscopy (e.g. H*, OH* and OH from H,0). A recent experiment, similar in spirit, has been an
investigation of the laser photoionisation of polarised argon atoms produced by the excitation of Rydberg states below the first
ionisation potential using linearly polarised synchrotron radiation. Photon energy-dependent photoel ectron spectrain the valence
region of sulphur-containing molecules (“two-dimenensional photoel ectron spectroscopy”) have been recently used to gain insight

into autoionisation phenomena and the neutral dissociation of superexcited states. Thisis all very good work.

Associate Professor Eiji Shigemasa

Keeping successful international co-operations alive and producing excellent resultsin one’s own laboratory is not easy. Professor
Shigemasa seems, however, to have succeeded very well. He has recently produced two quite important papers with the Orsay and
Nevada groups, one of them perhaps being a classic (“Non-dipolar electron angular distributions from fixed-in-space molecules,”
Physical Review Letters, July, 2002). Professor Shigemasa was involved in earlier, pioneering work on fixed-in-space moecules
with Yagishita. A simple, but rather exciting experiment performed recently at UV SOR has been the measurement of the 1s core
level excitation spectrum (essentially the absorption spectrum) of the nitrogen molecule using ion yield spectrameasured in different
directions relative to the electric vector of the incident synchrotron radiation. The predicted doubly excited states were clearly
identified and an additional feature was ascribed to atriply excited. Professor Shigemasais planning to measure threshold core level
photoelectron spectrain co-incidence with fluorescence spectrain order to eliminate the effect of post-collision interaction. This

will be adifficult (not many photons! ), but it will be avery exciting experiment.
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Associate Professor Shin-ichi Kimura

Professor Kimurawas appointed this year, having previously worked at the University of Kobe. His research interests encompass
the optical and magneto-optical properties aswell as the electronic band structure of strongly correlated systems, in particular rare-
earth compounds, organic superconductors and clathrates. He has used (and will use in future) the far infrared component of the
synchrotron radiation spectrum, in particular for samples with small dimensions or for microscopy. For this purpose Professor
Kimurais building a new beam-line on UV SOR. He also enjoys fruitful collaborations with Professor Nanba in Kobe and, in
particular, with Professor Steglich in Dresden, Germany, one of the leading addresses for heavy fermion systems. It is expected that
Professor Kimura, as in the case of Professor Yokoyama, will be an important asset to the Department, not only making full use of

UV SOR, but also producing world class work.

Associate Professor Masahiro Katoh

Synchrotron radiation sources require good machine physicists, not only to bulid them, but a so to achieve optimum performance
during operation and to carry out necessary improvements and upgrades. Professor Katoh has already improved performance (increase
of time between injections from 4 h to 6 h, initial beam current increase from 250 mA to 300 mA, a new in-vacuum undulator to
replace the superconducting wiggler, etc.) and designed the new lattice to be implemented during the upgrade next year. The new
undulator goes up to 120 eV on the first harmonic. As noted above, the new lattice will create four new short straight sections by
replacing all the separate quadrupol e and sextupole magnets of the old |attice with “combined function” magnets which have both
quadrupole and sextupole fields. The bending magnets will remain unchanged. At the same time, the lower emittance (27 nm-rad as
opposed to 165 nm-rad) will be an important factor in obtaining high spectral resolution and high photon flux on the various

monochromators installed on the undul ator beam lines. Professor Katoh is doing an excellent job.

Alexander M. Bradshaw

Garching, November 2002
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