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It takes time to figure out what is essential in the life
you live, people you work with, and land that endows
you. | entered Japan twice, first in 1997 as a visiting
professor, and then in the spring of 2000 to become a
Joshu in Professor Fumio Hirata's group at IMS. My first
arrival to Japan gave an incredible boost to my feelings
about Japan and forever caught my imagination with
Japan’s beauty and diligence of her people. In Okazaki, |
found friends whose wonderful features influenced my
perception of this land. The time of almost six years in
Japan has become an incredible experience and let me

look deeper into her essential characteristics.

| was blessed to be born as a scientist at Lviv State
University, mature in Bogolyubov's school of physics at
Institute for Theoretical Physics and its Lviv offspring in
Ukraine, and realize myself at Institute for Molecular
Science. Everybody can say you that IMS is very
impressive with its scientific tools and research programs
tackling essential issues of many fields of modern
science, starting from chemical reactions and novel
nanomaterials, and ending up with biomolecular systems.

| contributed to theoretical studies of many complex
molecular systems in solution and interfaces. A neces-
sary tool for atheoretician is computational power, and it
is abundantly available at IMS, ranging from worksta-
tions for everyday routine calculations to several super-
computers for realy large-scale projects. Although one
says there is never enough computational power, it is

very important to provide it readily available in excess

On leave from IMS

Andriy Kovalenko

for middle-scale calculations to let your mind concen-
trate on essential theoretical questions. So, tools are there
—computers and a library with electronic access to
everything—and you can explore flight and joy of

creation.

When being overwhelmed with the recent scientific
results and looking for some change and relaxation, you
can just go downtown, or otherwise take a train to
Nagoya on the weekend if you prefer vibrant lifestyle. It
is a matter of taste to find various attractions within
quick reach in Mikawa area. And if you want a thrilling
exercise, go and get the Japanese driver’s licence. It costs
a bit, but it's a great experience on which you will be
amazed of the hard-tempered and precise driving style

you acquired.

It is believed that one of key features providing high
standards and success of IMS is its system stimulating
growth of scientific skills of its researchers and then their
promotion to other leading scientific institutions;, IMS
acts as a respected research center. Indeed, when answer-
ing the first “where did you come from” in Canada |
mentioned Okazaki and IMS, my company said: “Oh
yeah, a known place!” IMS is known everywhere in
Canada: in Vancouver, Edmonton, Calgary, Toronto,
Montreal. A great continuation and opportunity for me
has been National Institute for Nanotechnology (NINT)
in Edmonton. It has been a promise to significantly

develop theory of molecular liquids, and to make it a
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necessary and desired component of modern scientific
tools to be used in a variety of scientific communities, as
we aimed with Professor Hirata. Building a program of
multiple-scale modeling is my mandate as a Group
Leader for Theory & Modeling at NINT, National
Research Council of Canada. Ahead is an exciting oppor-
tunity of further advancing the theory and applying it to
many problems of nanoscience and nanotechnology,
from nanoporous catalysts and novel nanostructured

materialsto drug delivery.

Looking at the science and life experiences | had at
IMS in Japan as well as in other countries, | think it
might be useful to express some thoughts and sugges-
tions about scientific management. It is a strength of this
country to be able to work in a team and to concentrate
significant and long-time efforts on important projects.
The long-history tradition of respect for knowledge and
wisdom is a catalyzer helping to maintain a proper level
of academic science, which is a cornerstone of the civili-
zation. This feature is a treasure that should be respected
and built upon, unlike the nowadays practice of seeking
fast success and quick results and shutting down every-
thing else. The latter led, for instance, to underestimation
of analytical theoretical approaches, in particular
statistical mechanical theory. It is still awaiting to fully
revedl its brilliant potential for science and technology.
Elimination of this gap requires significant efforts in
science and education, starting right from high school

and university to find, commend, and grow creative

34 goooogo so

personalities. This is peculiar to an extent to the educa-
tional systems of many developed countries. The Eastern
wisdom says that the hard is dead and will be broken by
awind blow strong enough, and the flexible is alive and
will spring against all winds. Life is an exciting journey
and instant search, with no guarantee. And this is like
converging the quantum chemistry or liquid state theory
equations. If you try to invert the whole Jacobian and to
predict everything at once, you sooner or later fail. And
if you otherwise use plain iterations, your solution can
end up lingering somewhere in the route, hopelessly
slow. The best solution, as usually, is in between the
extremes, in the golden middle. Use and combine both of
them! Plan and predict maximum of what you can, but
do not be afraid of trying the fortune! This is a joky
explanation of the direct inversion in the iterative
subspace (DI1S) method, introduces in quantum
chemistry by Professor Peter Pulay with whom we all
had a pleasure to talk during his sabbatical spent at IMS.

| wish to all the colleagues at IMS to have alot of fun
of science with exciting discoveries. Because, as one my
acquaintance said recently, life is an intellectual

adventure.
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Memories of my visit at the Institute for Molecular Science

Peter Pulay

Department of Chemistry, University of Arkansas, Fayetteville, Arkansas, USA

| have spent the first five months of 2004 at the IMSin
Professor Shigeru Nagase's group. This was my second
invitation to Okazaki. Almost 20 years ago, | was invited
to IMS by Professor Morokuma. Although the conditions
he offered me at that time were fabulous, | could not
accept his invitation. My children were in junior high
school at that time, a sensitive period in life, and the
nearest English language school was in Kyoto. So my
wife vetoed this plan. However, | have always admired
Japanese science and culture, and regretted the missed

opportunity to get immersed in the Japanese life.

The wish to learn more about Japan was, however,
only part of the reason why | was glad to accept Profes-
sor Nagase's invitation. A more important reason was
scientific. The nature of electronic structure modeling
has changed fundamentally in the past 20 years. Most
importantly, the price/performance ratio of computers
improved by about a millionfold. The laptop computer |
am composing this essay on is probably much more
powerful than the most powerful computer were 20 years
ago. This means that we can now model, at a reasonably
accurate level, large molecules and systems that would
have been unimaginable 20 years ago. It appears to me
that Japanese scientists in the nano-materials field rely
more computational modeling more than their US
colleagues. | am convinced that this is an important
advantage. My main area has always been developing
new theoretical methods. | was hoping to get new

inspiration by working in a group that has both a number

of collaborative projects covering a wide area of modern
chemistry (fullerenes, unusual silicon compounds,
supramolecular chemistry, to name afew) and projectsin
new computational methods, in particular parallel
computing. | have also hoped to visit several major
centers of theoretical/computational chemistry in Japan. |
know most of the leading Japanese scientists in this field
but visiting their groups is a different experience. | have
also my Japanese scientific heroes, such as Professor
Kozo Kutchitsu (retired but still very active), and the late

Professor Kenichi Fukui.

| have enjoyed my stay in Okazaki very much. The
hospitality of Professor Nagase and his coworkers was
overwhelming, and the secretarial staff was also
extremely helpful and kind. | had virtually no practical
problems. Mishima Lodge, with its fully equipped apart-
ments, is nice, quiet, and convenient. It is a great ides; |
wish we had something similar in Arkansas. It even has
trandations of most of the household appliances (if you
have seen the remote control of the heater/air condition-
er, with its 30 buttons, most in kanji, you will appreciate

this fact). Everything was very well organized, as usual

in Japan.

It helped that | have enrolled in a Japanese class for a
year before my visit, and also in Okazaki, although a
year (or afew year's) of Japanese till leaves you practi-
caly illiterate. It also helped that | like Japanese food. |
can also testify that it is healthy: | have lost weight,
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although | am not sure whether this was due to the food,
the sugar-free green tea or bicycling up and down to
Jusco, sometimes twice a day. | have even revived my
ability to ride a bicycle without holding the handlebar,
something | liked to do when | was young but have not

practiced for along time.

The institute is well equipped (and very nicely land-
scaped). Of course we theoretical/computational chem-
ists need only library facilities and computers. IMS was
always noted for its advanced scientific computing capa-
bilities. However, when | arrived, the computers (at least
those used by the Nagase group) were similar to those in
my group at Arkansas. This has changed dramatically
with the installation of the new Hitachi massively
parallel computers (two systems, one with 800 and one
with 896 processors). This happened toward the end of
my stay but | was able to perform a few exploratory
calculations, and it works great. During my visit, two
meetings were held in Okazaki, affording an opportunity
to see old scientific friends and meet new ones. One of

these meetings was a major international conference.

Looking back of the science | have done, | feel that |
could have done more. But don’t we scientists have this
feeling al the time? | got involved in three projects, with
three coworkers of Prof. Nagase (Dr. Re, Dr. Takagi and
Mr. Ishimura), and got acquainted with the other projects
in the group. There was a very friendly atmosphere in the

group, and in the whole IMS. One thing | regret that |
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have not made more contacts with the other groups,
working on molecular dynamics and condensed phase

simulations.

| would like to thank Professor Nagase, for his friend-
ship and warm hospitality, the members of his group, in
particular Dr. Re and Mr. Ishimura, and the secretarial
staff, especially Mrs. Ishikawa, Ms. Nogawa, and Ms.
Kamo. | owe special thanks to my graceful Japanese
teacher, Kumiko Ohkawara. | was probably her most
diligent but unfortunately not the most talented pupil.
Through her, and her family and friends, | have estab-
lished contacts with a number of Japanese people outside
the narrow circle of scientists. Thanks are due to the
volunteers of the Okazaki International Association for

their selfless work in the Japanese language class.
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Three months at the IMS and in Okazaki is a fairly
short time to set up anew experiment, to use it during the
beam time at UVSOR, and to have some experience on
everyday life in Japan. After this time is amost over, |
have learned that such efficient short-term visit can only
be successful in Japan and specifically in the group of
Prof. Kosugi at the IMS.

The motivation that bought me during my sabbatical
to the IMS was that there are numerous research interests
and activities that we share in common. It is fascinating
to have the state-of-the-art synchrotron radiation facility
UV SOR-II on site that can be used efficiently without
strenuous travel and very limited beam time. We had
during months before my arrival a skilful preparation
time of the experimental setup by the members of the
group of Prof. Kosugi, where Dr. Hatsui was able to get
a compact cluster jet constructed and commissioned.
This device was amost ready to use when | arrived at the
IMS in early April in the middle of cherry blossom
season. | experienced how the beginning of spring is
celebrated in the friendly atmosphere of the IMS and
Okazaki. The start of the beam time in May was a real
success, where we got clusters from the first day and we
were able to measure together with Dr. Setoyama for the
first time site-specific core level photoionization of vari-
able size clusters. The experimental work found also
immediate support from model calculations, where the
outstanding expertise of Prof. Kosugi helped to under-
stand how sensitive molecular orientation in clusters

affects the properties of unoccupied electronic levels.

Clusters at UVSOR

Eckart Ruhl
University of Wirzburg

The experiments also allowed us to address the question
whether there are changes in electronic relaxation behav-
ior in core-excited clusters compared to the isolated
atoms. This was studied by the energy transfer between
the photoelectron and the Auger electron in variable size
clusters.

| enjoyed the fruitful discussions with professors of
the IMS. | was impressed by the activities of the young
professors Ohmori and Hishikawa, who set up experi-
ments using state-of-the-art short pulse laser sources for
uses in molecular spectroscopy and applications in quan-
tum optics. This is a field that we are in the process to
develop in Wirzburg in the near future. It was aso good
to exchange ideas and experiences on core-excited
molecules with Prof. Shigemasa.

The near and far surroundings of the IMS has plenty
of beautiful spots of which some are easy to discover.
Others can only be found by luck and intuition, where no
guide book helps. | was mostly successful in this field
using a bicycle by going into random directions. This
also helped me to discover numerous details of Japanese
culture and hospitality.

I will bring home plenty of good memories from an
excellent time, where | was able to focus entirely on
research and the impressions from my local surround-
ings. | will not forget that one can do outstanding
research at the IMS in its open, friendly, and internation-

al atmosphere.
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Oh! My Japanese lifel

Visiting Professor Roman B. Morgunov

| have a permanent position of leading research
scientist in Russian Institute of Solid State Physics in
Chernogolovka (small beautiful scientific city near
Moscow). | have spent 9 month at IMS because my
research group intensively collaborates with Prof.
Y oshifumi Tanimoto. He is a great expert in spin chem-
istry and magnetic field phenomena. We develop meth-
ods of control over plasticity of solids by magnetic field
influence on nanoclusters forming in crystal lattice. | was
happy by good technical equipment of IMS, nice library,
and big help from many people. Cordial reception in
IMS and every day methodical help shown interest to our
investigations and Russian science. | had a big help from
Prof. T. Kato in the area of EPR measurements.

One of the impressions is talented Japanese students.
One of them Yuusuke Y oshida became really my best
friend (fig.1). Yuusuke works under supervision of Prof.
K. Inoue. They create chiral molecular magnets which is
also area of Russian group interest. Independence, per-

sistence, inquisitiveness are the main characteristics of

fig. 1
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Japanese students. | was surprised by every night hard
working of many people at IMS. Aspiration to full
exploration of scientific equipment is a main reason of
this night work.

| didn’t take my family to Japan, because my wife is
working hardly as a journalist in Russian scientific
papers and journals. She described my Japanese life in
these editions. My family was very impressed by visit of
Prof. Inoue and Prof. Tanimoto to my home. On the
fig.2 you can see my daughter and my wife in yukata
specially prepared for Japanese guests visit.

Unfortunately, | had no time for studying Japanese
language, but there are practically no misunderstandings
because Japanese people are usually very attentive and
kind. During my work at IMS | was invited to many
conferences and | had a nice possibility to know Japan
better. Tokyo University, Hiroshima University, Kyoto
University are the nice scientific centersthat | visited and
never forget. Beautiful culture and unusual nature of

Japan initiated my creative activity.




-
=

fig. 3

| was very disappointed that communication with
Russian colleagues at IMS was not so attractive and it
was harder in comparison with Japanese scientists. |
haven't any reasonable explanation for this phenomenon.
When | returned back to my Institute in Russia, my
coworkers explained me, that it is typical impressions for
people long time staying in abroad.

It is my pleasure that our collaboration with Japanese
scientists was not finished after my departure. On the
fig.3 you can see Prof. K. Inoue, Prof. Y. Tanimoto and
me near Moscow Kremlin. They attend Russian confer-
ence and my Institute within 1 month after | returned
back to Russia. | hope it was not my last visit to IMS and

we will continue our collaboration.
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Institute for Molecular Science (IMS), Okazaki, Japan, postdoctoral fellow of the Japanese
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Okazaki, Japan, long-term research scholarship of JSPS; E. 2001 and 2003, short visits (up to
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December 15 (Monday)

8:50- 9:00 K. Kaya (Director Generd, IMS)
Opening Address

9:00- 9:50 A.W. Castleman (Pennsylvania State
University)
Cluster reactions and properties: Laying the
foundation for cluster assembled materials

9:50-10:35 B. Simard (National Research Council of
Canada)
Transition metal clustersin the gas phase
and in solutions—Towards the fabrication
of functional materials

10:50-11:35 H. Haberland (University of Freiburg)

Experimental thermodynamics of small
systems: Melting and boiling of clusters
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11:35-12:20

13:40-14:25

14:25-15:10

15:10-15:55

16:15-17:00

17.00-17:45

17:45-18:05

18:05-18:25

|

M. F. Jarrold (Indiana University)
Melting of clusters and nanocrystals

K. Kaya(IMS)
Cluster science in Keio: Creation and
development of cluster chemistry

M. Kappes (Universitat Karlsruhe)
Physical and chemical properties of coinage
metal clusters

J. H. Parks (Rowland Institute at Harvard)
Electron diffraction of trapped metal
clusters

K. H. Bowen (Johns Hopkins University)
Photoel ectron spectroscopy of cluster
anions

L. -S. Wang (Washington State University)
Planar clusters: from aromaticity to
molecular wheels

A. Nakajima (Keio University)
Photoel ectron spectroscopy of binary
cluster anions

A. Terasaki (Toyota Institute of
Technology)

Laser spectroscopy of free, trapped, and
deposited cluster ions

December 16 (Tuesday)

9:00-9:45

9:45-10:30

10:50-11:35

T. Kondow (Toyota Institute of
Technology)

Size-dependent physical and chemical
properties of metal clusters

P. Armentrout (University of Utah)
Bond energies of molecular fragments to
transition metal clusters

R. L. Whetten (Geogia Institute of
Technology)

Selected gold and metal-oxide clusters as
model low-temperature oxidation catalysts
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11:35-12:20

13:30-14:15

14:15-14:35

14:35-14:55

15:15-16:00

16:00-16:20

16:20-16:40

16:40-17:00

17:00-19:00

A. Rosen (Goteburg University)
Molecular dynamics study of catalysed
carbon nanotube growth within the vapor-
liquid-solid model

J. M. Farra (University of Rochester)
Size-dependent electron density
redistribution in polar solvent-alkaline earth
cluster ions

F. Misaizu (Tohoku University)

Excited state charge-transfer process and
dissociation dynamics of Mg*-methyl halide
complexes

K. Fuke (Kobe University)
Electronic propeties of hypervalent clusters

S. K. Kim (Seoul National Uniuversity)
Conformation dependent structure and
dynamics of amino acid and its clusters

M. Fujii (Tokyo Institute of Technology)
Picosecond time-resolved IR spectroscopy
on 7-azaindole dimer-Bridge from cluster to
solution

H. Sekiya (Kyushu University)
Excited-state double proton transfer
dynamics in deuterated 7-azaindole dimers
studied by hole-burning spectroscopy

A. Fujii (Tohoku University)

Infrared spectroscopy of large sized water
containing cluster cations: Development of
the three-dimensional hydrogen bond
network with the cluster size

Poster Session

December 17 (Wednesday)

9:00- 9:45

U. Landman (Geogia Institute of
Technology)

Small is different: self-selection, assembly,
and nonscal able evolution of nanoclusters



9:45-10:05

10:25-11:10

11:10-11:55

13:10-13:55

13:55-14:15

14:15-14:35

14:35-14:55

15:15-16:00

16:00-16:45

16:45-17:05

17:05-17:25

17:25-17:35

J. Murakami (National Institute of
Advanced Industrial Science)

L ow-temperature activation and direct
oxidation of dinitrogen on supported
tungsten nanoclusters

C. Brechignac (CNRS)
Nanosystems from cluster deposition:
formation, stability and organization

M. Broyer (CNRS and Universite Lyon)
Clusters on surfaces and embedded in
matrix: organization, optical properties and
dynamics

M. B. Knickelbein (Argonne National
Laboratory)

Toward molecular magnetic materias:
Molecular beam characterization of
magnetic clusters and complexes

N. Nishi (IMS)
Air-stable Fe nanoparticles and nanorods
with graphitic carbon-skins

T. Yamase (Tokyo Institute of Technology)
Quantum tunneling of magnetization of

V O2*-triangle-containing polyoxotungstates
and self-assembly of polyoxo-molybdates
and -tungstates to nano-ring superclusters

K. Sumiyama (Nagoya I nstitute of
Technology)

Composite state control of two different
clusters via gas phase

D. J. Schiffrin (University of Liverpool)
Functionalised nanoparticles and molecul ar
linkers: optical and electrical properties

J. Cheon (Yonsei University)
Novel anisotropic inorganic nanocrystals:
diamonds, wires and stars

T. Teranishi (Advanced Institute of
Science and Technology)

Planar patterning of gold nanoparticles for
nanoel ectronic devices

T. Tsukuda (IMS)
Photochemical and photophysical properties
of subnanometer-sized gold clusters

N. Nishi
Closing Address
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