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Institute for Molecular Science and the life of a foreigner in Okazaki

It is areal pleasure for me to share my experience
about the Institute for Molecular Science where | have
spent totally about 1.5 years, working in the Department
of Theoretical Study in the group of Professor H.
Nakamura. First of all | must say that I've never met
such good conditions for carrying out scientific work as
in IMS. | guess this is related with the common feature
of Japanese stile of life where everything is settled as
much as possible. There are many examples of this but |
would mention just one. It was in September 1997 when
| came here the first time with a short 3 months visit.
What mostly surprised me was the plate with my name
which | saw on the door when | first entered my room.
This may look common for others, especialy here in
Japan but for me it was really impressive. No needs to
say that all the other required facilities concerning
lodging, computer accounts, library etc. were also settled
down in advance. It isjust my own point of view but for
me personally such a careful attitude to a newcomer was
a bit unusual and | would say stimulating. And indeed,
the time spent in the group of Professor H. Nakamura
was very fruitful not only in sense of interesting results
but mostly due to new ideas and future plans which in
some part resulted from the perfect conditions and
creative atmosphere which | really enjoyed in IMS. In
fact, the Institute for Molecular Science looks for me not
only Japanese but also international institute where one
can meet scientists from many different countries and
such an international collaboration, | believe, is mutualy

helpful.

Gennady V. Mil’ nikov

Of course, nobody spends al the time in the office and
the life of a foreigner especially depends on
circumstances outside the institute. In this sense IMS
provides very convenient accommodation in Mishima
Lodge while Okazaki itself is avery cosy and calm place
where one can easily find a way to spend free time
travelling, studying Japanese language, doing sport etc.
This is aso made possible because of the kindness and
hospitality of many people living in Okazaki and | am
thankful all of them for their voluntary and gratuitous

help.
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My expression of Institute for Molecular Science

Sergei Arzhantsev

| am staying in IMS more than 1 year from end of
November 1998 until now. It ismy first visit to Japan.

The IMS is famous and very well equipped scientific
center. It also has good supporting facilities as machinery
shop and Chemical Center. The library of the Ingtitute is
very convenient and well organized.

I am working on femtosecond spectroscopy with Prof.
Tahara. | am investigating the excited state
intramolecular proton transfer reaction in dihydroxy
derivative of anthraguinone. This type of photoinduced
reactions is well investigated by steady-state and
picosecond spectroscopy and now femtosecond
experiments can monitor such as reactions in rea time
scale. In addition to photochemical reaction in
femtosecond time scale several intra- and intermolecular
processes can be observed. Discussion with people from
theoretical and experimental groups, and also with
invited professors and scientists are very helpful for
understanding the complicate phenomena.

Okazaki is small city and living here has many
advantages. Mishima lodge is well equipped and
conveniently located.

I am having very useful and enjoyable stay in
Okazaki. | am deeply indebted to Prof. Tahara for my
invitation and support and also to his group members for

their extreme hospitality and kindness.
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AHN Kwang-Hyun

U goo

gooo0o0oO0o0oOo0o0oUoO0oOoUUUUULOUUUUoOooo
. 0000000000000 ooooooooooooogg
e Born in 1958 in Seoul, Korea. Received BS and MS in Chemistry at Seoul National
University. Ph.D. in 1988 at the Princeton University, USA. From 1987 to 1989, post-
doctoral research associate at MIT. Senior research scientist at Yukong LTD. from 1989 to
1992. In 1992, assistant professor at Kyung Hee University in Korea. Since 1996, associate
professor at the same university. Currently, | am on the sabbatical leave to professor
Watanabe's laboratory until July.

My research interest is in the homogeneous catalytic reaction using organometallic
complex. Especialy, | am interested in the synthesis of chiral intermediates using chiral
catalyst. In IMS, | will study the mechanism of olefin epoxidation reaction catalyzed by
manganese-salen complex.

BIAN, Wensheng
go0ooo00o00o0O0o0O00O0U00DU0DUODUDUODOOO

I got my Ph.D. (1994, Theoretical Chemistry), M.Sc. (1991, Physical Chemistry), and
B.Sc. (1988, Chemistry) at Shandong University. From 1996 to 1998, | worked with
s Prof.Joachim Werner as a Humboldt Research Fellow at University of Stuttgart and my
research work then is in the area of the ab initio potential energy surfaces and quantum
dynamics of bimolecular reactions. From June 1998, | worked as Associate Professor at
Shandong University. Currently I'm a JSPS fellow with Prof. Nakamura at IMS and my
research project is about non-adiabatic dynamics of bimolecular reactions.

DROZDOVA, Olga O.
g0oo0o0o0o0oOoUoOoUoOoUopoUooUOoUoooooOoo
= d Graduated at Leningrad State Technical University (1992). Ph.D. Thesis “Optical
i spectroscopic studies of the conducting organic materials based on the molecule bis
- (ethylenedithio) tetrathiafulvalene (BEDT-TTF or ET)” at A. F. loffe Physical-Technical
Institute, Russian Academy of Sciences (1996).

Since 1992 permanent position (Researcher) at A. F. loffe Physical-Technical Institute.
Research Associate, Kyoto University (February, 1998-March, 2000). Visiting Researcher,
Oxford University (September—October, 1999).

Research Interests: optical (infrared and Raman) properties of the low-dimensional
organic conductors and superconductors; molecular complexes based on C60.

At IMS (Prof. K. Yakushi's group) since April, 2000, research concerns spectroscopic
studies of organic conductors.
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14:00-14:10 Opening Address
K. Kaya (IMS

Chairperson: H. Nakano (Univ. Tokyo)

14:10-14:55 Task listsin parallel implementations of
direct and semi-direct SCF:load balancing
of CPU and/or 1/O intensive processes
R. Lindh (Univ. Lund, Sveden)

14:55-15:40 1. Algorithmic Developments Within
NWChem
I1. Relativistic Quantum Chemistry of
Actinides: Complexes Of Uranyl
R. J. Harrison (Pacific Northwest Natl.
Lab.)

15:40-16:00 Coffee Break

Chairperson: S. Yabushita (Keio Univ.)

16:00-16:35 The configuration-interaction-singles, time-
dependent Hartree-Fock, time-dependent
density-functional, and many-body Green's-
function approaches to the electronic
excited states of extended systems
S. Hirata (Quantum Theory Project, Univ.
Florida)

16:35-17:10 New electronic structure theory based on
reduced density matrices
K. Yasuda (Nagoya Univ.)

17:10-17:55 Density equationsin Chemical Physics
H. Nakatsuji (Kyoto Univ.)

10220000
Chairperson: M. Hada (Kyoto Univ.)

08:30-09:15 MRCPA as a state universal multi-reference
CEPA type approach
K. Tanaka (Hokkaido Univ.)

09:15-09:50 Developmentsin multireference
perturbation theory
J. P. Finley (Univ. Tokyo)

09:50-10:10 Coffee Break
Chairperson: S. Ten-no (Nagoya Univ.)

10:10-10:55 Some recent developmentsin state-specific
multireference formalisms
D. Mukherjee (IACS, Calcutta, India)

10:55-11:40 Improving the Accuracy and Feasibility of
the CCSD(T) Method
M. Head-Gordon (Univ. California,
Berkeley, U. S A)

11:40-12:25 Explicitly correlated coupled cluster (CC-
R12) theory: recent progress
J. Noga (Sovak Acad. ci., Sovakia)

12:25-14:00 Lunch
Chairperson: K. Tanaka (Hokkaido Univ.)

14:00-14:45 Large scale coupled cluster calculation and
aspects of reduced scaling
H. Koch (Univ. Southern Denmark,
Odense, Denmark)

14:55-15:30 A few topics on one- and two-electron
physical propertiesin the molecular orbital
theories
S. lwata (IMS)
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15:30-16:15 The Effective Fragment Potential Method

J. H. Jensen (Univ. lowa, U. S A)

16:25-18:00 Poster Session

10230000

Chairperson: S. lwata (IMS)

08:30-09:15

09:15-10:00

10:00-10:20

Recent Advances in Multireference
Moeller-Plesset Theory
K. Hirao (Univ. Tokyo)

Calculations of spin-orbit effects for

mol ecules using two-component spinors and
relativistic effective core potentials

Y. S. Lee (KAIST, South Korea)

Coffee Break

Chairperson: K. Hirao (Univ. Tokyo)

10:20-10:55

10:55-11:40

11:40-12:25

12:25-12:40

Development of Relativistic Electronic
Structure Theory
T. Nakajima (Univ. Tokyo)

Two-component methods for the calculation
of relativistic effectsin Molecules
B. A. Hess (Univ. Erlangen, Germany)

Spin-orbit Cl method based on the spin-
dependent GUGA and some Applications
S. Yabushita (Keio Univ.)

Summary
D. Mukherjee (IACS, Calcutta, India)

goooooogan

P1

P2

P3

58

Theoretical Studies on Electron Transfer at
Photosynthetic Reaction Centers

Kozo Aoki, Osamu Kitao, and Tetsuji Ogawa
(Natl. Inst. Mater. Chem. Res.)

Theoretical Studies on Electron Transfer at Dye-
Sensitized Semi-conductor Solar Cells

Tetsuji Ogawa, Osamu Kitao, and Hironori
Arakawa (Natl. Inst. Mater. Chem. Res.)

Theoretical Studies on the Reaction Mechanism for
the Photocatalytic Decomposition of NO on the V-
silicalite Catalyst

Shinya Higashimoto, M asakazu Anpo, Osamu
Kitao, Kozo Aoki, and Hironori Arakawa (Osaka
Pref. Univ. and Natl. Inst. Mater. Chem. Res.)

oooooogo 42

P4

P5

P6

pP7

P8

P9

P10

P11

P12

P13

P14

P15

Charge Equilibration Method Generalized for
Charge Separation Systems

Osamu Kitao, Kozo Aoki, and Tetsuji Ogawa
(Natl. Inst. Mater. Chem. Res.)

The analytic gradient of the equation-of-motion
coupled-cluster energy with areduced molecular
orbital space

Kyoung K. Baeck (Kang-Nung Natl. Univ., Korea)

On the Performance of Diagrammatic CASPT2
Theory

Y oong-K ee Choe, James Finley, Har uyuki
Nakano, and Kimihiko Hirao (Univ. Tokyo)

Experimental and ab initio studies of the vibrational
structure of the spin-orhit coupling constantsin
A2Pu and &*Pu of O*

Dmitri G. Fedorova, Mark S. Gordon, and
Cheuk Y. Ng (Univ. Tokyo and lowa State Univ.)

Polarizabilities of dendritic molecular aggregates
Harunori Fujita, Masahiro Takahata, M asayoshi
Nakano, Shinji Kiribayashi, and Kizashi

Y amaguchi (Osaka Univ.)

An &b initio MO study of hexa-aza macrocycle
containing 1,10-Phenanthrolines and its lithium
complex

Ayako Furuhama, Keiko Takano, Shojiro
Ogawa, and Shinji Tsuchiya (Ochanomizu Univ.
and Univ. Tokyo)

Some improved a gorithm for the MRCISD
program

Zhengting Gan, Yubin Wang, and Zhenyi Wen
(Inst. Modern Phys., NorthWest Univ., China)

Abinitio study of OH stretching frequency in
phenol dimer and its cation
T. K. Ghosh and E. Miyoshi (IMS)

On the density functional calculations using scalar
relativistic effective core potentials
Young-Kyu Han and Kimihiko Hirao (Univ.

Tokyo)

Electron Propagator Calculations by quasiparticle
equation
Osamu Hino (Grad. Univ. Advanced Sudies)

ACEDb3k3 rigorous algorithm for the electron
repulsion integral over the generally contracted
solid harmonic Gaussian-type orbitals
Kazuhiro Ishida (Sci. Univ. Tokyo)

A local interpolation scheme using no derivativesin
potential sampling

Toshimasa I shida and George C. Schatz
(Shizuoka Univ. and Northwestern Univ.)



P16

P17

P18

P19

P20

P21

P22

P23

P24

P25

P26

P27

Normal Mode Analysisin Enzymatic Reaction
Using ONIOM Method
Kenshu Kamiya (Kitasato Univ.)

Solvent effect on the electronic excitation

Y ukio Kawashima, Michel Dupuis, Har uyuki
Nakano, and Kimihiko Hirao (Univ. Tokyo and
Pacific Northwest Natl. Lab.)

The steric effect for charge transfer inion-molecule
collisions at intermediate energies

Mineo Kimura, J. P. Gu, G. Hirsch, and R. J.
Buenker (Yamaguchi Univ. and Univ. Wuppertal)

Direct MCSCF - MD simulation for ion-molecule
reaction C + Hs* « CH*+ H>

Tomoko Kinoshita, Shinkoh Nanbu, and
Mutsumi Aoyagi (Grad. Univ. Advanced Sudies
and IMS)

Ab initio study of Silsesquioxanes and the Ti
analogues

Takako Kudo and Mark S. Gordon (Gunma
Univ. and lowa Sate Univ.)

Quantum Chemical Calculation for Materials
Design of Lithium lon Battery

Takatoshi Matsumoto, Umpei Nagashima, and
Kazutoshi Tanabe (Natl. Inst. Mater. Chem. Res.
(NIMC))

Quasi-Complete Active Space Self-Consistent Field
Method

Haruyuki Nakano, Junji Nakatani, and
Kimihiko Hirao (Univ. Tokyo)

Quantum-phase and information-entropy dynamics
of atwo-state molecular system interacting with
strongly amplitude- and phase-squeezed fields

M asayoshi Nakano and Kizashi Yamaguchi
(Osaka Univ.)

Theoretical study of the potential energy surfaces
and bound states of HCP

Shinkoh Nanbu, Stephen K. Gray, Tomoko
Kinoshita, and Mutsumi Aoyagi (IMSand
Argonne Natl. Lab.)

Abinitio Study of Molecular Liquids
Hirofumi Sato and Fumio Hirata (IMS)

Density functional theory combined with a
generalized integral equation for quantum system
Tomonari Sumi, Hirofumi Sato, Fumio Hirata,
and Eisaku Miyoshi (IMS)

Fully variational treatment of molecular orbital
method and its application to excited states
Masanori Tachikawa (Rikkyo Univ.)

P28

P29

P30

P31

P32

P33

P34

P35

P36

P37

Theoretical Study for Core-excited Reaction of
Methyl Cyano Acetate

Osamu Takahashi, Masaki Mitani, Ko Saito, and
Suehiro Iwata (Hiroshima Univ. and IMS)

On the propriety of integral equation theories for
molecular liquids
Selichiro Ten-no (Nagoya Univ.)

Electron correlation effect in X-Ray scattering cross
section

N. Watanabe, H. Hayashi, Y. Udagawa, S. Ten-
no, and S. Iwata (Tohoku Univ., Nagoya Univ., and

IMS)

Theoretical studies on ligand transfer selectivity in
conjugate addition of mixed organocuprate
Masahiro Yamanaka and Eiichi Nakamura
(Univ. Tokyo)

NMR chemical shifts of solvated molecules: A
RISM-SCF study

Takeshi Yamazaki, Hirofumi Sato, and Fumio
Hirata (Grad. Univ. Advanced Sudies and IMS)

High Performance Computation of Molecular
Integrals for Generally Contracted Basis Sets
Takeshi Yanai, Haruyuki Nakano, and Kimihiko
Hirao (Univ. Tokyo)

Accurate theoretical studies of rovibronic states of
CO and CO*: Simulation of rovibronic spectra
Kazutoshi Okada, Tsutomu | kegami, and
Suehiro Iwata (Grad. Univ. Advanced studies and

IMS)

Ground state structure of CuO,: a CASPT2 study
J. Hasegawa, B. O. Roos, and K. Pierloot (Kyoto
Univ., Lund Univ., and Univ. Leuven)

Theoretical Study of the Stannole Synthesis
Catalyzed by Transition Metal Complexes
Toshiaki Matsubara, Riadh Sahnoun, and Tokio
Yamabe (Inst. Fundamental Chem. and Kyoto
Univ.)

Theoretical Study of the adsorption of N2, CO, and
NO molecules on Pd (110) surface

Toshiaki Matsubara, Tomoko Nagai, Masataka
Nagaoka, and Tokio Yamabe (Inst. Fundamental
Chem., Nagoya Univ., and Kyoto Univ.)
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Dr. BERMUDEZ, Victor M.
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(Lund University, Sweden)

Prof. JO, Sam K.

Prof. SCHWENTNER, Nikolaus
Prof. URQUART, Stephen G.
Prof. WEAVER, John H.
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(Kyung Won University, Korea)
(Freie Universitaet, Germany)
(University of Saskatoon, Canada)
(University of Illinois at Urbana-Campain, USA)

gbooboood

26 (Wed)

16:00 Registration (Conference hall)

18:00 Get-together (Conference hall)

27 (Thu)

8:45 Koji Kaya (Director General of IMS)
Opening remarks

9:00 Kou Kurosawa (IMS)
Introductory talk

SessionA SR photochemistry

9:15 Nikolaus Schwentner (Freie Univ,
Germany)
Photochemical dry etching of metals and
semiconductorsin the VUV

10:00 Yuji Baba (Jpn. Atomic Energy Res. Inst.)

Specific chemical-bond scission induced by
inner-shell electron excitation in adsorbed
silane-derivatives



semiconductor-vacuum interface studied by

Etching of Si electrode surfacesin dilute HF

10:30 Kazumichi Nakagawa (Kobe Univ)
Elementary effect and secondary effect in
surface SR chemistry

11:00 Taking photo (Entrance)

11:30 Struan M. Gray (Lund Univ., Sweden)
STM based photoemission microscopy

12:15 Masamitsu Y oshimura (Toyota Tech.
Inst.)

Scanning tunneling microscopy on Si(110)
surfaces

12:45 Lunch (Sangllia)

13:45 Masaharu Oshima (Univ. Tokyo)
Synchrotron radiation analysis of low
dimensional materials on semiconductors

14:15 Masao Kamada (IMS)

Photo-induced changein the
synchrotron radiation and laser

14:45 Coffee break

SessionB  Surface chemistry

15:00 Victor M. Bermudez (Naval Res. Lab., U.
S A)

IRRAS for in-situ studies of chemical
reactions on surfaces

15:45 Sam K. Jo (Kyung Won Univ., Korea)
Gas-phase H atom interactions with
crystalline silicon: surface and bulk
reactions

16:30 Michio Niwano (Tohoku Univ.)
solution investigated by infrared
spectroscopy

SessionC  Micromachining

17:00 Walter Bacher (Forschungszentrum
Karlsruhe, Germany)

Synchrotron based microfabrication at
Forschungszentrum Karlsruhe

18:30 Reception

28 (Fri)

SessionD  Nano process and physics

9:00

Shinji Matsui (Himgji Inst. Tech.)
Recent progress of nano-imprint lithography

9:30

10:00

10:30

11:00
11:15

12:00

12:30

13:00
Session E

Kiyoshi Asakawa (Femtosecond Tech. Res.

Association)

Nano-probe assisted precise control of
nano-photonic structures; site-controlled
guantum dots and 2-D photonic crystals

Toshiaki Tamamura (NTT)
Highly ordered nano-structures formed by
lithographically assisted self-organization

Y oshikazu Takeda (Nagoya Univ.)
SR-stimulated etching and OMV PE growth
for semiconductor nanostructure fabrication

Coffee break

Sukekatsu Ushioda (Tohoku Univ.)
Optical spectroscopy with atomic spatial
resolution

Y oshihiko Kanemitsu (Nara Inst. Sci.
Tech.)

Optical characterization of silicon quantum
structures

Kelichi Edamatsu (Osaka Univ.)
Exciton relaxation in wide band-gap
semiconductor quantum dots

Lunch (Sangria)

Characterization by STM

14:00

14:45

15:15

15:45
16:00

16:45

17:15

John H. Weaver (Univ. lllinois at Urbana-
Campaign, U. S A)

Semiconductor surface modification with
halogens and photons: visualization with
scanning tunneling microscopy

Katsumi Tanimura (Nagoya Univ.)
L aser-induced structure changes of
semiconductor surfaces: Atomic scale
characterization by STM

Fumio Komori (Univ. Tokyo)

Magnetic properties of two-dimensionally-
coupled Co dots on N-modified Cu(001)
surfaces

Coffee break

Masakazu Aono (Oaska Univ.)
New methods to measure nanoscale
physical properties

Tsuneo Urisu (IMS)
Atom level observation of SR illuminated
Si(111) surface by STM

Koji Nakayama (Tohoku Univ.)

Electron- and photon-stimulated
maodification semiconductor surfaces
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18:30-20:30 Poster session with drinks

29 (Sat)

Sesssion F Chracterization by SR

9:00 Stephen G. Urquhart (Univ. Saskatoon,
Canada)
NEXAFS spectromicroscopy of polymers

9:45 Kazuhiko Seki (Nagoya Univ.)
Electronic structures of systems formed by
depositing organic molecules on metal
surfaces

10:15 Jun Yoshinobu (Univ. Tokyo)
Bonding and structures of hydrocarbon
molecules on Si surfaces

10:45 Coffee break

11:00 Maki Kawai (Inst. Phys. Chem. Res.)

Unsaturated hydrocarbons on Pd(110):Local
structure and ordering

11:30 Nobuo Ueno (Chiba Univ.)
Synchrotron-radiation ARUPS of organic
thin films: Studies of electronic structure,
molecular orientation and chemical reaction

12:00 T.Urisu (IMS
Concluding remarks
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10:10-10:40 Material potential of stoichiometric LiTaO3
and LiNbOs for optical applications
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KITAMURA, Syunji TAKEKAWA
(NIRIM)

10:40-11:00 Second-order nonlinearity in stoichiometric
LiNbO3z and LiTaO3
Takumi FUJIWARA, Akira J.
IKUSHIMA (Toyota Inst. Tech.), Yasunori
FURUKAWA, Kenji KITAMURA
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11:00-11:20 Exact measurement of electroopic
coefficientsin LiNbO3 crystals O
nonstoichiometric dependences and effect
of doping Ce- or Fe-ions.[]
Yukiko KONDO, Yuri YAMASHITA,
Takeshi FUKUDA (Waseda Univ.),
Yasunori FURUKAWA, Kenji
KITAMURA (NIRIM), Hirochika
NAKAJIMA (Waseda Univ.)

11:20-11:40 Large second-order optical nonlinearity in
thermally poled silicaglass
Akihiro KAMEYAMA, Atsushi
YOKOTANI, Kou KUROSAWA
(Miyazaki Univ.)

11:40-12:00 Sublattice-reversal epitaxy for QPM devices
Shinji KOH, Takashi KONDO (Univ.
Tokyo)
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13:15 commemor ative photo taking

Introduction of “Institute for Molecular Science”
Koji KAYA (IM9S
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Commun.)
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Recent developments in microstructured
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Prof. Martin M. Fejer (Stanford Univ.)
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wavelength converters for optical

communication systems
Chang-ging Xu (Oki Electric Industry Co.,
Ltd.)
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