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My Stay at RCMS
Eugene Frankevich
Institute of Energy Problems in Chemical Physics,
Russian Academy of Science, Moscow, Russia

We have done it! That was my feeling after getting the
decisive results in experiments devoted to studying time re-
solved electronic processes in semiconducting polymers. The
work was arranged during my stay in Nagoya University since
October, 1998. | was lucky to be invited by Professor Seki
to the new established Research Center for Materials Sci-
ence, and my task was to suggest a work within the frame-
work of the Center's interests, and to take part in it. So, we
united the efforts, and decided to undertake a joint research
in the field of physical properties of new promising materi-
als - conjugated polymers that find many applications dur-
ing last decade. Three Centers took part in the project jointly:
Research Center for Materials Science (Professor Seki), Cen-
ter for Integrated Research in Science and Engineering
(Professor Nakamura), and Electronic Engineering Depart-
ment of Osaka University (Professor Yoshino). 1 think it
was the first joint project initiated by the new Center, and |
am happy to be between partners. The results we have got
seem to be very helpful for proper understanding of elec-
tronic events going on in the material under the action of the
light in very short time intervals: it's difficult to imagine - a
few millionth of one millionth part or the second! Every-
body interested | foresee may acquaint himself with the re-
sults in a scientific journal like Physical Review soon.

Staying at the Nagoya University | enjoyed the hospi-
tality of Seki-san and his colleagues. It was a pleasure to
work with them, and to feel care in all aspects including ev-
eryday life and scientific matter. | felt easy living and work-
ing in Nagoya for a half of year, being together with my wife

E.LOODDOOOOO OO

Irena. Both of us like Japan very much, and we are indebted
to Japanese people surrounded us for making our stay here
as pleasant and fruitful one. And we dream again that one
would be not our last visit to this beautiful country.

Professor Eugene Frankevich,
Nagoya, 26 March, 1999
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My Stay at RCMS
20 July 1999

It is my great pleasure and honor to be a Visiting Profes-
sor in the Research Center for Materials Science of Nagoya
University.

It is true that the life science and material science would
be the most important fields that challenge to all chemists in
the world in the coming 21 century. And both disciplinary
fields at molecular level are closely related with each other.
Any new design and creation of new materials compactly
rely on the study on the relationship of structure - properties
- reactivities - functions (SPRF) of molecules.

It is also true that any significant achievement in science
or development and promotion of research quality need in-
ternational and interdisciplinary collaborations. | highly
appreciate the purpose and goals of this Center. 1 believe
that this Center is making and will continually generate its
contributions to the science of Japan, as well as the world.

I am also very glad to have opportunity to collaborate
with Professor Osamu Yamauchi to do research on the "Struc-
ture and Function of Biological Metal Complexes™ in the
field of bio-inorganic chemistry of life science. Professor
Yamauchi is a well-known inorganic and bio-inorganic chem-
ist. He did a lot of study on the solution chemistry and model
compound systems of metalloproteins and metalloenzymes,
especially on the weak intra-molecular interaction of coor-
dination compounds related to the biological systems. His
efforts made the reputation in the world for the Department
of Chemistry and University of Nagoya.

During my stay at the Research Center for Materials Sci-
ence of Nagoya University, we have been doing research on
the following three aspects:

(1) Interaction between metalloprotein, especially cyto-
chrome b, or its mutants and small molecules or peptide
using resonance Raman spectroscopy. We found cyto-
chrome b, exhibits unusual property in binding to car-
bon monooxide and its isotope analogues under differ-
ent acidic conditions. It probably makes possibility for
assignments of some of resonance Raman peaks of cy-

tochrome b.. We are also going to study the effect of
mutation of residues at the heme hydrophobic pocket of
cytochrome b, on the protein's resonance Raman peaks.

(2) Interaction between hydrophobic plane molecules such
as pyrene or platform of metal complexes with different
ligand or hydrophobicity and protein's hydrophobic
pocket, hydrophobic patch, surface residues of cyto-
chrome b, and myoglobin to examine and explore the
intra-molecular weak interaction.

(3) Protein-protein interaction, especially the system of cy-
tochrome b, or its mutants and plastocyanin or its mu-
tants. The interaction to be studied will include their bind-
ing, recognition and electron transfer reaction etc.

The most important thing is that the two research groups
(Prof. Yamauchi's group in the Center for Materials Science
at Nagoya and Prof. Huang's group in Fudan University at
Shanghai) have set up their collaboration and started the es-
sential steps in collaborated study on the metalloprotein mol-
ecules. Furthermore, in order to strengthen this collaboration
research we are going to apply for a joint project in this field.

I am very glad to be here, it is a good experience for me to
work together with Japanese scientists. During my stay in
Nagoya, | delivered two lectures and talk in the Center or
Department of Chemistry. | am delighted to share my recent
research progresses with Japanese scientists and we also had
very thorough discussion during the lecture. 1 also attended
the seminars in Professor Yamauchi's group every week. The
friendly and extensive discussion left me deep impression on
their background and exploring spirit.

During my stay at Japan, | also visited Ibaraki University
and Kanazawa University and delivered lectures there. We
had wide range exchange on the views of metalloprotein struc-
ture and their reactivities with the scientists and graduates
there. The strong desire and interests of my audiences in the
protein molecules, especially on the so-called SPRF of pro-
teins that | mentioned in my lectures make me happy and
believe that chemists do have their important roles and ad-
vantages in facing to the challenge of the life science and
materials science. And a series of realistic problems related
to the materials and life should be dealt with by a vast num-
ber of scientists from different disciplinary fields.

My three months stay in Nagoya University is enjoyable
and productive. Here, first of all I would like to express my
thanks to the President of Nagoya University for offering me
the Visiting Professor position. | am also very grateful to
Professor Osamu Yamauchi, the Professor and Director of
the Research Center for Materials Science, for his sincere in-
vitation and every effort for making my research and living
in the Center comfortable and successful. | am indeed ben-
efited a lot from our talking, discussion and research. My
thanks shall also go to Dr. Akira Odani and Dr. Shun Hirota
for their friendly concern and effective help in the every as-
pect. And also I shall thank Miss Takahata, Mrs. Kosuga of
this group, Ms. Chiku of Chemistry Library and the Office of
Chemistry Department. Finally, I shall say, | really appreci-
ated and enjoyed talking and discussing with the students in
this laboratory, | wish them success in their study.

Zhong-Xian HUANG
Professor of Chemistry Department of
Fudan University at Shanghai
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Stay at Nagoya
Norbert Koch
Department of Physics,
Technical University of Graz, Austria

Being a PhD student at the Technical University Graz,
Austria, it was a very great opportunity for me to be visiting
scientist in the group of Prof. Seki at Nagoya University.
During my stay from 20, April to 20, June 1999, | could learn
a lot about new experimental techniques, as well as the lifestyle
in Japan.

As the group of Prof. Seki is well recognized for their ex-
pertise in the field of the electronic structure of organic/metal
and organic/organic interfaces, there is a large overlap in in-
terests with the work being done in Graz, which is focused on
the development and improvement of optoelectronic devices
incorporating organic materials (e.g., organic light emitting
devices, organic photovoltaic cells). A major issue in organic
device physics is the mechanism and efficiency of charge car-
rier injection into the organic material from metal electrodes.
A very promising material for the application in blue organic
light emitting devices (OLEDs) is p-sexiphenyl (6P). There-
fore we focused the investigations during my stay on this oli-
gomer. We applied ultraviolet and X-ray photoelectron spec-
troscopy (UPS, XPS) and metastable atom electron spectros-
copy (MAES) to study the influence of alkali metal deposi-
tion onto the electronic structure of thin 6P films, all work
being done in situ. With UPS we found that the deposition of
alkali metals leads to the formation of new occupied elec-
tronic states within the former empty band-gap of the organic
material. This can be ascribed to a charge transfer from the
metal to the 6P molecule, filling the lowest unoccupied mo-
lecular orbital (LUMO) of the pristine organic material. XPS

was applied to monitor the relative number of alkali atoms
per organic molecule in the sample. MAES spectra were re-
corded on the same samples, in order to investigate the outer-
most molecular orbitals, or the presence of unreacted alkali
atoms. This is possible due to the extremely high surface
sensitivity of MAES and its high cross section for 1s elec-
trons of alkali metals. Indeed, we found a new emission at
the low binding energy side of the new intra-gap peak ob-
served in UPS. Tentatively this emission is ascribed to
unreacted alkali atoms on the surface, still more experiments
are needed to clarify the actual origin of this peak.

As a step towards more systematic investigations for gen-
eral purposes, the same experiments were performed Another
means to investigate the influence of "doping" onto the elec-
tronic structure of organic materials is infrared spectroscopy.
Consequently, in situ infrared reflection absorption spectros-
copy (IR-RAS) was applied to 6P films onto which alkali
metals were deposited. The vibrational characteristics of 6P
were changed significantly by doping, however, the data
analysis is still in progress.

A new approach to better-defined samples, and also to ex-
ploit the highly anisotropic electrical and optical properties
of organic materials, is to grow very thin layers on defined
substrates. Indeed, we obtained very sharp low energy elec-
tron diffraction (LEED) patterns of 6P on Cu(100). This dem-
onstrates the feasibility of making more efforts towards in-
vestigations of heteroepitaxial organic/inorganic structures.

During my stay | also presented a talk on the general ac-
tivities in Graz and my current research. In a final discussion
with Prof. Seki and many members of his group, it was agreed
upon extending the collaboration between Nagoya and Graz,
the heteroepitaxy being one of the "anchors" of the exchange
of researchers and materials between the two Universities.

Once again, | would like to thank Prof. Seki and all mem-
bers of his group for making my stay so enjoyable and pro-
ductive.
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