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External Appraisal of Research Programmes on Molecular Solids

1. Background

For a number of years now, the Institute for Molecular Sciences has invited a senior scientist from outside Japan to conduct
appraisal of the Institute’s research programmes falling within the general field of molecular solids. Asthe third such reviewer, |
was asked to survey activities covering the years 1999-2002. The review was carried out by examining the publications falling
within this period, and by personal interviews with seven group leaders in the Departments of Molecular Assembly and Theoretical
Studies, and the Molecular Scale Nano-Science Centre. The interviews took place on 15-16 January 2003, when | aso had the
opportunity of viewing the laboratories. | would like to take this opportunity of thanking Prof. H. Kobayashi and his colleagues for

the welcome that they extended to me, and their readiness to make themselves available for interview.

2. Some Quantitative Aspects

Essential background to an evaluation of the quality and significance of the research effort in any laboratory are the data about
input, in terms of the numbers of people involved, and output, as measured by the traditional method for communicating resultsin
basic science, namely publications.

Thefirst feature noticed by anyone who comesto IMSisthe relatively small number of personnel. Of the seven groups operating
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in the area of molecular solids, the largest had 12 members over the 3 year period under review (though not all present at the same
time), and the smallest (in fact one of the newest) had only 3. The average size seemsto be about 5-6. Apart from the group leaders
themselves, other categories of personnel include Research Associates, Technical Associated, Visiting Fellows and Graduate Students
(Masters and Doctoral). Numbers of the latter are limited in practise to 12 per year, though | understand that up to 18 could be
accommodated if suitable candidates came forward. | return to this matter later in my report. For the moment, let it simply be noted
that in the Institute as a whole there are 48 groups, so in a given year, many groups will not have the chance of welcoming a new
student.

Considering further the input to the research effort, one might have expected IMS to be a substantial world focus for scientistsin
the molecular solids field. Whileit istrue that widespread collaborations are in existence with outside laboratories, it is surprising
that the majority of the visiting scientists originate either from Eastern Europe or Asian countries such as China and Korea.
Representatives from Western Europe and the USA are few in number.

It isfurther of interest to examine the distribution of effort in the very wide field covered by the phrase “molecular solids.” In
general, one might expect to find work covering both conductors and magnets, monolithic crystalline and thin film assemblies,
synthesis and physical characterisation, and experiment and theory. In fact, taking the seven groups under consideration, that is very
much what is found. Two groups focus on crystalline molecular conductors and magnets (Kobayashi, Inohe), two on physical
techniques (Yakushi, Nakamura), one on theory (Yonemitsu), and two on surface and thin film phenomena such as FET's (Suzuki,
Tada). Thereisalso very good accessto structural characterisation, through XRD or microscopically by AFM.

Asfar asresearch output is concerned, the quantitative measure of publications presents aremarkably high level of productivity.
The team of about 40 researchersin the 7 groups produced no fewer than 369 publications in the three year period. That represents
an overall mean of around three publications per researcher each year! Of course, there are al'so many outside collaboratorsinvolved,
and productivity is not uniform; neverthel ess this constitutes a most remarkable record. Furthermore, whilst a substantial number of
publications are in the proceedings of conferences, such asthe biennial International Conference on Synthetic Metals (and hence not
subject to such stringent refereeing as mainstream papers), most of the rest are in high level international journals, including many
in journals having the highest impact factors such as Science, Nature, JACS, PRL, Angew. Chem., etc. It isnotable, however, in
view of this high rate of output, and in afield from which advanced applications might be expected to flow, that there is only one
patent listed.

3. Quality of Work

Thewillingness of the IMS groups to subject themselves voluntarily to examination and evaluation by an outside observer who is
himself active in the same field isitself a measure of confidence in the Institute’s scientific standing. And indeed such confidence
is not misplaced. There can be no doubt at all that IMS is recognised throughout the world as one of the most highly respected
centres of activity in the basic science of molecular solids. Such has been the case for many years, so the challenge faced by the
Institute isto maintain (and, if possible, enhance) this high standing. Inthe U. K. system of research evaluation it is customary to
categorise work as being “internationally leading,” “internationally competitive,” “nationally leading,” “nationally competitive,”
etc. Onthat basis, | have no hesitation in stating my own personal opinion that all the work | had the opportunity of learning about
is fully internationally competitive, and further, that numerous aspects of it are internationally leading.

The emphasis of the research programme at IM S has always been on the search for understanding of the fundamental principles
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underlying the physical properties of molecular solids, especialy collective electronic properties such as conductivity. A large
number of different ground states are accessible to such narrow-band strongly-correlated electron systems, which are often also low-
dimensional. With the passage of time, however, broad outlines of the structure-property relations in this class of materials are
becoming clearer. Hence worldwide attention isturning towards a search for new physical effects, usualy involving new combinations
of properties not normally found together in the same lattice. Examplesfrom the IMSwork include the association of different kinds
of magnetic order with superconductivity, magnetism in structurally chiral lattices and phenomena connected with charge ordering.
All thiswork is at the leading edge on an international level.

Work on fundamental understanding of molecular solidsis usually based on experiments requiring monolithic long-range-ordered
single crystals, but in parallel, as such understanding improves, emphasis may start to shift towards other forms of molecular
organisation such as thin films and patterned surfaces. Welcome developments of thiskind are now underway at IMS, which should

lead to systems tailored for specific purposes, such as gas sensing and molecular electronics.

4. Some Concluding Remarks

IMS isrecognised universally as one of the world's leading centres for the study of molecular solids. That this has remained the
case for many years must be a matter for congratulation to the staff and those responsible for research policy. Nevertheless, it
remains important for the future maintenance of this standing that the Institute and its sponsoring agency continue to be vigilant,
both in selecting lines of investigation and in the way they are organised. One task of an external evaluator isto draw attention to
issues that could impact on future performance, and so make this centre of excellence even more so. In that spirit, let me highlight
afew pointsin the form of questions.

Research that has the greatest impact is usually that which takes knowledge into uncharted new waters, that is, where even the
principles of behaviour may not be known, and where results may be quite unexpected. This kind of adventurousness is something
that IMSisinagood position to foster. In creating the circumstances where originality can flourish, asteady influx of new ideas and
approachesis desirable, and is most effectively accomplished by changeover of personnel. It isencouraging to see new groups and
new directions of research being established, but afurther critical consideration concernsthe researchers on shorter term appointments.

Overseas visitors on limiter-term Fellowships can bring much to alaboratory in terms of fresh perspectives, so it is disappointing
not to see larger numbers of high-level staff from the world's major laboratories taking advantage of the excellent environment that
IMS provides. Similarly, despite the sever limitations placed on the Institute by the quota of graduate students that it is allowed to
accept, strenuous efforts should be made to bring the opportunities provided by IMS to the attention of awider range of potential
candidates.

Finally (and at arisk of importing prejudices from another part of the world), it comes as a great surprise to learn, not just that
three years output has produced only one single patent, but that the I nstitute has no mechanism for technology transfer, and protecting
intellectual property. Thefield of molecular solids is one with considerable potential for applications, and the Institute needs to be
attentive to any opportunities that arise.

Having said that, the name of IMSis a byword for excellence and productivity in molecular solids research. It was a pleasure for

this evaluator to have the chance of seeing it at close quarters, and | wish it well for the future.
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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

og

gboobobobobooogbouvsorRbObogoOboO20020 100 28002900000

goboobooo

gogobodoooobooboobooboobobooboobooboobbobboobuoobboobboobLoD
gogobooooboobooobooobooeMLDO0bO0LDOOoO0bDOOODLDbOODDLOODODDOODLOODD
gboboboboboooobobobobooooboooogoNTTLSID D OO OO Obooooboob oD
goobobooooobooboomooooobobobooogooDoboboboobOoboobDobDobobbOoo
ggoooooboooboobbooboobbooboobbooboobboobboobbooboMLOOD D
0000o00o0ooooooooosioooooooodooooooopooooosSINODOooooooooogog
gogooogoobbooboobooobooboosMLOb oo booboobbooboobbbbooDoD
gogobooogoobooobooobooboooboobbooboobbooboobbooboobbooboobLD
ggbobooboon

25600000000



gooogo
gboogbooboobboobooooboooboobobobooboobobuuvsorUbooooboboobDoboO
gogooooobdoobobooboooboobhogbbooboobboobbobboobboobbOoboD
goooooobooobooobobooboobbooboobbooboobboboboobbooboobLbOoooD
goguvsorRO Oobooooooooobobuoboboobooboobouoboboboboobooboobobooboo
goobobobobooogboobobobuvsorRObgbooooooooooboboobooboooboo
ggboogooobgoooo
gogobodgobogbodboooboobobooboobboooboobbobboobboooboobbobo
gogobooooobuoooboooboobooboobbooboobbooboobboobbUobobboobDboobbOoDoD
gogoooooboobobooobooobobobbooboobbooboobbooboobbooboobLDbOoDoD
000000000oo000ooo0ooo0ooooooooo0oDo 2000000000 000D0O0OO abinitio
gogoodoobobooboooboobooboobboobooboobboobboobbUoobooboboobbooDoD

gogbboobuoobbooboobboobboooboo

gooogo

gooboboobobooboooooobobobobDo MSsbobooooooobobobDooDobobobo
gooooooooooboooobobbooobobbboooLobb bbb oo bbOooooo
OBaberschke 0000000000 DOO00DODOO00O0OO0O00ODODOO0ODOOOODOODOO0ODOOOODOOOOODODOOO
000000000 00ooO0o000oo0oooooOoDoooPd11) 00O CcoODODOCu(100) OO NIODODODODOODO
coogooooooooooobobobooooooLDoDobobobobOOoD@muobobobooboog
goobobobobooobobooooobobob0oboboboobooooDob0bob OO EXARSOODODOOD
0000000000000 0000000000 PhotonFactoryD 0O 000000 DOOODO0ODOOOOODODOOO
goobobobobooogbobobobooboooooobobobbobuvscrROoboboboobooobDOoD

gogoboooooboobobooboobooobooboobboobooboboobo

ggoogoog
ggobodgobooboooobooboobbooboobbooboobbooboobLboboobboDo
gogooooobdoobooboobooboobboobooboooboobboobbUoobooboboobbooDoD
gogbboobooboboobobuoobobobbuooboooboobbOobobUu0bboobO0bbUOOND
OONOODODOOOONOODODOCH.CNODODOODOCNOODOODDODOOooOooooooooooooooo
HoODOODoDoOooooo HWOooH'DoHOOOOOOOODOODODOOODOoOooooooooooooooooo
ggobooboooobuoobbobbooboobbooboobbooboobboobbobbUoobooLb Ao D
ggobooooboobbbooboobbooboobbooboobbotbbooboobboobboD D
gooboboobooogoobooboboobooboooogbboobo0oDobobboobooDobL oD

gogoboooboooboobooboobbooboobbooboobboobboobboobo

gbobobobasy



goboobooo
gogbodoooooboooobooboboobbooboobboobboobbobobuoobboobboobDD
000000ooo0oo00ooo00oo00oooD00oo00oo0o0oooooo0gn Orsay d Nevadad O
gobobobooooboo@ooooooobobobbooo oo Do W O
0000000000000 000000000000 O3 Physical ReviewLetter s O OO0 M O0OO0O00O0O0OO
gbobobobooooboobooboboboboooooobDobobobbobobOouvsorRUODobooooDbOoD
ggobobogoobuooboooboobobooboo sgoboobbooobboobboobboobbbooboD
gogobodoobooboooboboobooobooboooboobboboboobooLobOooboobboDoD
gogooogoobooboooboobboobooboooboobboboboobooLobOoobbobbOoDoD
000000000000 00000000000000O0PostCollisionInteraction0 00000000000 0OOO
gogoogooobooboooboobboobooboooboobbobbooboobLbobDbooboobLoD

ggboogobooboooboo

gogooboon
gogbodgobooboooooobboobooobooboobbooboobboobbooboobLbobo
gogoooobooboooboobooobbooboobbooboobbobbUoobbooboobbOoDoD
goboboboobooogoobooboboboooooobooboDobob0omboboboboboboboOoboOgn UVSOR
gogboogooboobooobbooboboobobbobboobboobboobbobDboobboobbooo
ggoboboooobooooboobboooobbooobbooobbbooobbooobLbbooLbboOoon
vvsorROoooooooooooooooboboobooooooooboboboboobooobooo

gogobooo
goobooogooobobobooogooobobobooom oo boboboobooDb O
gogoogoooooboooboobooboobbooboobbobbooboobboobboobboobboDoD
gbhoboboooooboobobobobooboobgoo 2somAdD 300mAODODOODOOOODOODODODOD
gooobooobooboooboomomooooooobooboooobooobboobbooboobDobbOoD
gbbobobobooobobobUb120evOdboboboboobobobobobobbobobobDob oD
gogoogoobgooboooobooboooboobooooobbooboobbooboobboobbooboD
00o0o000ooo00oooo0oooo00oooD0o0ooo0oooooooDo0oooooOOg 165nm-rad O
goo02rnm-rad00000000CO00O00OO0O0ODOOO0ODOOOOODOOO0ODOOOOOODOOODOOODODOOO
ggoooobooboobbooboobbooboobbooboo

gogbodbobogob  boobboob

ugobooomdoOan

25800000000



4-c0 0000000

gboboboobooboooboomo b obooo

god ooooo bobobooooo
gboooo bobooooo
gboooo bobooooo
gboooo bobooooo
gbooodo o0obobo oooooooboo
ooooo bobobooooo

4-6-100000O00O000OO0O0O
()ooooo
00000000000000000000000000000000000000000000000000 00
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
0000000000000 000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
(0000oooo
000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
000000000D0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
000000000D0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000
00000000000000000000000000000O00000000000000000000000
0000000000000

4-6-20 0 000ODOOO
ooo

gbooboboboooooboon
gboboboooobooboboboooboooooboobobooboboobobobooboboobooboobobobo

gbobobob2s9



gogooooboooboooboobooboboobbooboobbooboobbooboobboobooDD
gogoogogooboobooobooboboooobbooboobbooboobbooboobboobLooDLD
uyobooboooboboobooobooboobboobboobboobbooboobboobbobbOoobooboD
ggoooooboobooobobooboboobbooboobbooboobbooboobboobooDD
gbobobooboboobbobobobooooboooooopPObbOObOOg8FeIDDObObOODODDOODODOD
ggoobogoobooboooboobbooboobbooboobboobboooboboon
gogobobooooboobooobooboobbooboobboobboobboobuoobboobboobLD
gogobobooboooboboboobbobboobbooboobboobbOobboobbobbobOoOoDLD
gogoogooboooboooboobooboboobbooboobbooboobbooboobboobooDD
ggboogooo
gogobodoboooboooobooboobboobuooboooboobbobbooboobDboobboboD
gogooooobooboooobooboooboboobooobobbooboobboboboobboobboboD
gogoogooobooboooboobooboobbooboobbooboobbooboobbooboOoDLD
gogooogooboobooooboobooobbooboooboobboboboobooLobOooboobboDoD
gogoogooobooboooboobooboobbooboobbooboobbooboobbooboOoDLD
gogoboooooboobooobooboboobooboooboobboobbooboobboobbobbLOoDLD
gogoogogobooboooboobobooboobooboobbooboobbooboobboobboOoDLD
gooboboooobonboboobooooboobDobobobooobOobOobLD0obUb oo OO
gogoooobooboooboobbooboobboobboobboobboooboon

goboobooo
gogbodoobbooboooobooboobobooboobbobobuoobbooboobobboobbobo
gbobobooboobooboboboMPIDODOOOCNRSODODODODOOODDOODODODODODBRULDODOD
gogoogoooboobooobooobboobobooboobbooboobbooboobboobbobbOoooD
gogoogoobooboooobooboobboobooboobboobboobbooboobboobOoOoDbo
ggobobooobhbooobobooobboobuoobbooboobboboboobbooboobLbobobOooo
gogobooooobooboooobooboobboobooboobbooboobbooboobboobOooDD
gogoogooobooboooboobooboobbooboobbooboobbooboobbooboOoDLD
gbooboboooobobobobooooooobooooboboboobooboobobOobOon 950 MHZNMRO O
gogobooooboobooooboobooobbooboobbooboobbobboobboobboobbooDoD
ggbooobooboobbooboobbooboobo
gogobodoboobooboooobooboobbooboobbobbooboobbooboobbOoDLbOobLoD
gogobodooobooboooobooboobbooboobboobooboobbooboobboobooDLD
ggbooobooboobbooboobbooboobo
gogobodoobbooboooobooboobooobooboobbobboobboobboobbobLboob
ggoogooboobooobooboboobooboooboobbooboobboobboobLbOobbOobDoD
ggbooobooboobbooboobbooboobo

o0 0000000



gooo

gooogo
gboboboobooboobooboboboooboobbRIODOOODOOCRESTOOOOODODODODODODODO

gogoboooooboobbooobuooboobobooboobboobboobboobbobbrReObOObODOD

gogooooobuoooboooboobooboobbooboobbooboobbUoobboobDboobbOoDoD

ggooboooobooboobooboobbooboobbooboobbooboo

gooogo
gogobogoboooboooobooboobooboobboooboobbobboobboooboobbobo
000oooo0doooooooo00ooO0o0ooo0oooooooogoooNdO0DoDooooooogg
goobobooboboboboboboboooobog cobbobobobobobobobobbobobobooDOoD
gogooooboooobooboobbooboobbooboobboobboobboobo

gooogo
J00ooo00o0ooo0o0oooo0oooo0oooo0o0oooo0oooPdcO0ODOOOODDOOOODODO
gogoooobooboooobooboobbooboobboobboobbooboobbooboobbooDoD
gogooooobouoooboooboobbooboobooboobbooboobbUoobboobboobbOoDoD
gogbobooboobobooboobbooboooboo

gooogo

ggobodgobooobooboobooboobbooboobboobobboobboooboobboDLbobDoD
gogoooooboooboboooboobboobooobbooboobboobboobbOobbooboboobbobDoD
gogoooooboobobooobooobbooboobbooboobbobbobbUoobooboboobboonooD
ug

goo

gooobooo
gogobogobooobooooboobobbooboobboooboobbobboobboooboobbobo
gogooooobodoobooboobooboobbooboobbooboobbooboobboboboobbOoDoD
gogoboooobooboooobooboobbooboobbooboobboboboobbooboobLbOoDoD
gogoodoobobooboooboobooboobbooboobbobboobboobbUoobbooboboobboDoD
gogoboogooboooboooobooboobbobbooboobboobbobbUoobbooboboobbooDoD
gogoboooobooboboooboobbooboobbooboobbooboobbUoobboobbboob Do
gogooooobuoooboooboobbooboobooboobboobboobLbUoobboobDboobbOoDoD
gogooooobdooboooboobboobooboobboobooboobbUoobbooboboobbobDoD
gogooooobooboooobooboobbooboobboobboobboobbUobobbooboboobbOoDoD
gogoooooboobooobooobbooboobbooboobboobobbUooboooboobbOoDoD

gbobobobael



gogooooobooboooboobboobooboobbooboobbooboobbobboobooDLD
ggoboogoobooboobbooboobobooboobobooboo

gogboobooboon
gobodoobboobooobooboobooboobbooboobbooboobbooboobboobobo
gogoboooooboobooobooboboobooboobbobbooboobbooboobbooboOoDLD
gogoogoooboobooooooboobbooboobboobooboobbooboobbooboobLD
gogooooboobooooboobooobbooboobbooboobboobuoobbooboobbobDoD
gogoogoooboobooobooobboboboobooobboobboobooboobobOooboobbOooDoD
gogooogooboobooobooboooboobooobboobbooboobooLoboobbobbLOoDD
gogoogogooboobooobooboboboobbooboobbooboobbooboobboobLooDD
ggboooobooobo
gogobodoboboooboooobooboobobooboobbobobuoobbooboobLboobobbobo
ggoooobooboooobooboooboobooobbobboobboobbUobobboobboobboDoD
gogobooooobooboooboobooobbooboooboobbobboobooLobboobbobbOooD
gogooogooboobooobooboboobooboooboobooboobboboboobboobLoOoDLD
gogoogoooboobooobooboooboobooobboobbooboobooboobDboobbOoDoD
gooooboobooobbooboobboobooboobbooboobboobOo0bboobbooL D
gogbobooboobbooboobboobboobooboon

ggboogooo
gobodoobbooobooooboobooboooboobboobooboobbooboobboobobo
gogoodooobooboooobooboooboobooobboobbobbooboobbobboobbOoDoD
gogoogooobooboooboobbooboobboooboobooboobbooboobboobooDLD
ggobooobgooboboooboobooobooboobboobooboboobbobbooboon

ggobooboobooboboooboobbooboobbooboobbooboon
gogbooobooooobooobooboobbooboobbooboobboobboobuoobboobbooDLD
gogoogooobooboooboobboobooboooboobbooboobooboobDboobbOoDoD
gogooooobooboooboobooboobbooboobbooboobbooboobbobboobboboD
gogobooooobooobboobooobboobbooboobboObboobbooboobbobobooDL D
ggooooobooboooboobboobooboooboboboobbobbUooboobDboobboDoD
gogoogogooboobooobooboboobobbooboobbooboobbooboobboobooDLD
gogoodooobooboooobooboobbooboobbooboobbobboobuoobboobooDLD
gogooogoobooboooboobboobbooboooboobboboboobLboobboobDboobbOoDoD
gogooooboobooobooboobbooboobbobbooboobbooboobboobooDLD

620 0000000



gogooooobooboooboobboobooobboooobboobboobbooboobDboobboDoD
ggboogoobooboobboo

gooobooo

ggobodgobooooooboobooobooboooboobbobboobbooboboobbobLbonDo
gogooooobooboooboobboobooboobbooboobbooboobbooboobbooDoD
gogooooobooobooobooboobbooboobbooboobbobobUoobbooboobLbOoDD
gogooooboobooobooobooooboobbooboobboobboobbooboobboobboboD
goobooooboobobooooboobooobooboobboobboobbooboobbooboobbooDoD
gogoooooboooboooboobboobooobboobobboobboobbUoobboobboobboDoD
gogoooobooobooboobooboobboobooboooboobbobobUoobboboboobbooDooD
gogooooobooboooboobboobooobboooobboobboobbooboobDboobboDoD
goobooooobooboboooboobbooboobbooboobbobbooboobboobbobLbOobDoD
gogooooobouooboooboobbooboobooboobboobboobLbUooboobDboobbOoDoD
gogoogoobooboobooobobooboobbooboobboobboobbobbUoobbooboboobbobDoD
gogoooooboooobooboobooboobbooboobbooboobboobbUoobboooboobbobDoD
gooobooo

gbobobob2es



4-/0 0 0ddoonogdddoooinogdgdooon

gbobobooobooboboomomao

god gboobog oobooobooooobgo
gbooogo ooooooobogo
gbooogo ooooooobogo
gboooo ooooboooo
gboooo ooooboooo
gbooodo oooooooom
gboooo ooooboooo
gboooo ooooboooo
gboooo ooooboooo

gboobdo o0obobo booooboobo

4-7- 10 0000pobooboodad
gboboboooboooobooo
noooooooboomooboobobobooboobooboooboboboobooboobooooboboboooo
gboboooooboon
200b0boboobooboooboobobooboobobooobooboobOoDbo
sgbooboooobooboobobooo
400000000000000000
gboboboobooboobooboboboboooboooo
sdboboboooboooboon
eUoooooo

gooo
gbobobooobooooobobobobooboooobooooobooboboobooboooobobobobobo
gbobobobobooboobooboboboobooooboooobobo

gbobobooboobobobobooobooboobobobooooboooobobobobooboboobon
goboboooooooboboboboboboboboooboobobobobobobobooooboomo
gboboooooooboboboooooooboboboboboobooboooboooboobobobobo
gboboooooooboobobobooooooooboobobobooboon
gboboboooboobobobmoboboboboboboooooboobooboboboobobooboobobOoDbo
gboboboooboobobobobooooooboooooooooboboboboobobobobobobobobooboon
gboboooooooboboboboooobobobobooobooboooboooboobobobobo
gboooooogn
gboboboobooboboboboobooobooboboobooobobobobobobobooboboooboOon

6400000000



gooboobooboboobooboooboobbooboobbooboobbooboobobo
goboobogobuoobooobooboboobuooboooboobboon
gogooooooobooboooobooboobboboboobboobbobboobboobDboobboDoD
goboooooboooboooboobbooboooomoobooboobooboDobboDobobooDbo
ggboogooooobobooboobobooboobbooboobbobobuoobbooobo
ggboboooogbbooboobbooboon
gogboobooodmoooooobuoobooooboooboobbooboobbooboooboobboboD
gooboooboobooobooboooboobbooboobbooboobbooboobbo
gboboobooobgoo
gogobobooodogoboooobuooboooboobbooboobboobboobboobbOobLDbOoooDo
gobooboobboooboobobobobooboo
ggbboommoobooboboobuoobboooboobbooboobboo
gogobooooooobooboooobooboobbooboobboobboobbUobobboobDboobboDoD
good
goobobooooboboboboboboobbobooooobooboboobDobDobobobobboooO o
goobooo” gbboobooboooboobbooboobbooboobbooboobobo
goobooboooboobooboooboobbooboobbooboobbooboobobo
goobooobooboboobooboooboobbooboobbooboobbooboobobo
gooboooboooboobooboooboobbooboobbooboobbooboobobo
goobooobooboboobooboooboobbooboobbooboobbooboobobo
goobooboooboobooobobooboobbooboobbooboobbooboobobo
goobogoo
gogoboobooooooboobooooboobobobbuooboooboobboobbUoobooboboobbooDoD
goobooboooboobboobooboboobbooboobboobbooboobbo
gooboobogobooboobobooboobbooboobbooboobboo
gogoboboooogobooboooboobbobobuoobbooboobbooboobboo
gogoboobooooooboobooooboobobobbooboobboobboobbUooboobDboobboDoD
goboobogbooooobda
gogbboobooobuooboooboobboon
goobobooboobobobobbooboobooboobobobooooooecoE Db oboecoEI D OO
goboobobooobuooboooboobboon
gogobooboooooobooboooboobooboobbooboobbooboobbUoobooboboobboDoD
goboobogboooboooboo
gogbboobooobuooboooboobboon
gogobooooooobooboooobooboobobuooboooboobbobobUoobbooboobLbOoooD
gogoobooogobooboooobooboboobbuooboobboobboobbobobboobDboobboboD
gooboooboooboobooboooboobbooboobbooboobbooboobobo

gbobobob2es



goboobogoboobooboobboobon
ggboboooboooboobbooboboobboobooboo
gogbbooobooboobobooobo
ggboobooobooboon
ggbooooooboobbobbooboon
gogbbgooboobuooobooboobbooboooboboon
gobobobooooobobobobobooboonDoooooobob bbb WoooLDoDUoDb oD
gobodoboboobuooboboooboobbooboobboobboobboobbooboboo
ggboboooboobooboooboboobboobon
gogbbogoooobooboobbooboobboobboobboon
gogbobogooooobooboobboobuoobbooboobo
gogobogooobooobuooboooobooboobboobooboboobbobbuoobboooboobbOoboD
gobodbboobuoooobooboobbooboooboo
gobobobooooboboboboboooobpogboobob bbb bobDobUob oD
gobooboooboobooobboobooboooboobbobboobboboboobbo
gobogbogooobooobo
ggbogooooobooboooboboobobobobuoobbobboobbooboo
ggooooobooobuooboboooboobboobuoobbooboobbooboon
ggoogooobooooboooboooboobbooboobbooboobbooboobboobDboobboDoD
goboogbooobooboobbboobooboboooboobbobboobboboboobo
goboobooobooboobbooboobbooboobbooboobbooboobbo
gobodbbooboon
ggbbooboobuoooobooboobboobooonooboon
ggbogooobobooboobboobooboo
ggoboobooobgooobuooboooboobboobuoobbooboobboon
ggboooooobooboobbooboobboobo
ggbboooboooboobooboboobboobooboo
ggboooooobooboobboobooboboobboobbooboon
ggbobogoooobooboobbooboobboobboobboon
ggbogoogobooboobbooboobbooboobbooboon
ggooooobooobuooboboooboobboobuoobbooboobbooboon
ggoogoooooobooboooboobbooboobbooboobbooboobboobbobLbOoon
ggooooobooobuooboboooboobboobuoobbooboobbooboon
ggbboooboooboobooboboobboobooboo
ggobooooogobooboobbooboobbooboobbooboobbooboobD
gogooogoooobooboooboobboobooboobboobbobbuoobboobboobbooboD
gobodobooobdooboooboobboobuooboooboobo

6000000000



gogbooboooogobuoobooobobooboboobuooboooboobbooboon
00—
ggoboooooooboooboobobooboobbooboobbobobUoobbooboobo
ggobooooooobooboooobooboobbooboobboobboobbUobobbooboboobbooDoD
goobooboooboobooboooboobbooboobbooboobbooboobbo
gobogbogoboobooobooboobooobobuoobooobooobo
ggoooooooboobooooboobooobbuooboobboobboobbUoobbooboboobboboD
gooboooo
ggoboooogobooboobboobboobbuooboboooobag
ggobooooooobooboooobooboobbooboobboobboobbUobobbooboboobbonDoD
gooboobodgoboobooboboon
ggoboooogobooboobboobboobbuooboboooobag
ggbbooooobooboobobooobo
gogbobgooooobooboobobooboobobuoobooobooobo
gogbobooooobuooboooboobboon
ggobooooooobooboooobooboobbuooboobboobboobbUobobooboboobboDoD
goboobogobooboo
gogooboooooobooboooobooboobbuooboooboobbobbuoobooboboobbooDoD
goooomoboooogobogobooobobooboobobooooboobobobobobooog
ggbooooobooobooboooboo
ggbbooogobuooboooboobboobuoobbooboo
gogbbooboobuooobboo
ggbbooooobooboobobooobo
gogooooooobooboooobooboobbuooboooboobbobbUoobboooboobbooDoD
goboobuogboooboobooonoboo
gboboboobooboboboboboobogoboobobobecoEbboobogecoEODODODODOOD
gooooo
gogbooooobbooboobboobuooboooba
gbobobooboo coebgnouopoobobooboooboooobobo coeEnbobobooboboonoD
goboobuogboooboobooonoboo
ggbooooobboobodbooboooo
gogooooogoobooboooboobooboobbooboobboobbobbooboooboobo
goobobooboobobobocoeEogouopoobobobboobooboobDoboboboobooooboOoD
goboobogbooobooobo
gogobooooooobooboooobooboobbuooboooboobboobbUoobboobDboobbOoDoD
gobooobgd
goobobooboobobobobobooooboobobobobobobouvsorROoboboboobooobooo

gbobobobaer



gooboooboooboobooobooboobbooboobboobbobbooboobobo
gooo
gogooogoooooboobooooboobboobooboobbooboobbooboobboobooDLD
goo
gogoogoooboooboobooobooboobboobooboboobbobbUoobboobboobboboD
gobooobooobgoobooobooboobbooboobbooboobbooboobobo
gobogobogoboobooboboobooobbooboobbooboobboobo
gogbodobgooboobbooboobbooboooboobbooboon

4-7-200 0000000
0Doo

Hooooooo@ooooooooOoooooOoooooooooOoooooooo

goooboobooboooooooobobobuoboboboobbooboomobbpassiDoooooooO
goobooobgod

goooobooboooooooooboboboboo™@oobobobooooboboboboLobDOoo

goboobooboboboobootbdpa0-0100obobobobobboboobooboobDobDobobboon
gooobooooooomooooooobobooooomoboooobobobobobboboboDob o o
gooboooooooobobobobooooogooobobobooboooobobobbobooDoDOb oD
gboobooooooobobobobooboobogbooboobobooobom

oOo0o0oooO00ooo0U0oOOo0o0OoooO00DOO000D@ooO00DDOOo0o0D0ooODDO00oDoOooooOoOOoODn

ggboooobooobo

) 000000000000 0DOOO00DbOO000DDODDO00DODO0O0DDOOO0DOODODDOO0DDOO

by 00DO0O00DO0OO000ODODDOO0DODOO000DODOO00ODODO0O0DOOO0O00ODODDOO00DOO0D0DOOODOOoDOOOOoO
gogobogoobgooboooboobooobbooboobboobuoobbooobo

c) 00O00000OOO000D0OO00O000oDOoO00oOOo00ooOoDO00oDO0OOO0O00ODODOO00DOOOoOOOD
ggood

d 000000000000 0DOoO00DOOD00DOD000DOo00ooOoO00ooOoO0ooo0ooOoDO00oDoOoOooOD
gogboooobooboo

goo

gogbodooooooboooobooboobobooboobooobboobbobboobuoobboobboOoLD
gogoooooboobooobobooboobboobooboobboobbobboobboobboobboOoDLD
ggobooooboobooboboobooobbooboobboobuoobbooboobbooboobobo

goobobooooboobooobooboobbooboobboobboobbooboobbooboobDD
gogoogoobooboooboobobooboobbobbooboobbboboobboobLoOoDL D
ggoboogoobgooboooboboobooobbooboobbooboobbooobo

gogobodbogoooboobooobobooboobbooboobbooboobboobbobbobLbooon

6800000000



gogobooooboooobooobooobboobooobbooboobboobboobboobbobLbUoobLobDoD
gogooooboooboooboooboobbooboobbooboobbooboobbooboobLbOoDD
ggoooooboobooobooboobooboooboobboobboobbboobboobboobLbUoobOooo
gogooooboobooboooboboobooboobboboboobboobboobboobbooboboobboDoD
ggbooobooboobboooboo
gogobodgobooobooboobooobooboooboobboboboobbooboboobbobbobo
gogbobooboobobooboobbooboooboo

gbobobob2e9



	４．点検評価と課題
	4-1　理論研究系
	4-1-1　点検評価国内委員会の報告
	4-1-2　国内委員の意見書

	4-2　分子構造研究系
	4-2-1　点検評価国内委員会の報告

	4-3　電子構造研究系
	4-3-1　点検評価国内委員会の報告
	4-3-2　国内委員の意見書

	4-4　分子集団研究系
	4-4-1　点検評価国内委員会の報告
	4-4-2　国内委員の意見書
	4-4-3　国外委員の評価

	4-5　極端紫外光科学研究系
	4-5-1　点検評価国内委員会の報告
	4-5-2　国内委員の意見書
	4-5-3　国外委員の評価

	4-6　錯体化学実験施設
	4-6-1　点検評価国内委員会の報告
	4-6-2　国内委員の意見書

	4-7　分子スケールナノサイエンスセンター（流動研究部門）
	4-7-1　点検評価国内委員会の報告
	4-7-2　国内委員の意見書





