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I am greatly honored to receive the 2008 Philipp Franz
von Siebold award from the Federal Republic of Germany.
On June 24, 2008, the award was presented by Horst Kohler,
the president of the Federal Republic of Germany, at his pri-
mary residence of Bellevue Palace, in Berlin. The award was
founded in 1978 to commemorate the then West German
president’s visit to Japan that year. Each year, the award is
presented to one Japanese researcher under the age of 50
who has made a significant contribution to cultural-academic
relations between Japan and Germany. This year marks the
award’'s 30th anniversary. I am the first person to receive
the award in the materials science field, and the fifth awar-
ded from Kyoto University. Previous winners from Kyoto
University were Prof. Dr. Shosaku Numa in Biology (1979),
Prof. Dr. Mitsuyuki Abe in Medicine (1983), Prof. Dr. Zen-
taro Kitagawa in Law (1984), and Prof. Dr. Shinichi Nishika-
wa in Medicine (1999).

Japan and the Federal Republic of Germany have estab-
lished a strong and intimate relationship in many different
fields and subjects of science and technology over many
years. Materials science is a prime example. Modern iron-
making techniques and steel production began in Japan in
1901 with the opening of the state-owned Yawata Iron and
Steel Works, an integrated steel plant. The technology for
iron-making and steel production was then transferred from
Germany to Japan together with knowledge of modern mate-
rials science. Many Japanese scientists, including Professor
Kotaro Honda, who played a leading role in the establish-
ment of modern materials science in Japan, studied in Ger-
many at that time. After World War II and during the post-
war period of expansive growth, human exchanges in
materials science and technology became more active. This
formed the basis of the intimate partnership between our
two nations that we see today.

Societies that depend on high technology strongly rely on
materials science. Such scientific endeavors have contributed
in the development of secure and reliable structural compo-
nents, functional devices for information technology, and
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clean and efficient ener- [JF
gy conversion systems
for environmental pro-
tection, just to name a
few examples. In the |
21st century, materials |
science is expected to
support sustainable de-
velopment on a global
scale. The ultimate goal
of modern materials sci-
ence is optimization of
chemical compositions, atomic arrangements, and the
nano/microstructures of materials, not by alchemy-like trial-
and-error procedures but through rational guiding principles.
With recent developments in information technology and ap-
plied mathematics, a new area called computational materials
science has emerged, which promotes the intelligent design
of materials without empirical information. Since the proper-
ties and structures of materials can be entirely described by
quantum theory, the first principles theory on the basis of
quantum mechanics plays a central role in computational
materials science. When quantum theory is combined with
statistical thermodynamics, it can describe phase relation-
ships and nano/microstructure evolution as a function of
temperature, pressure and chemical composition. This even-
tually leads to the ultimate goal of materials science men-
tioned above. I have been working in the field of first princi-
ples computations with special interest in the application of
state-of-the-art theoretical tools for issues in materials sci-
ence. Parallel to the theoretical works in my research group,
I have also been engaged in experimental works to charac-
terize the nano/microstructures of materials using atomic re-
solution electron microscopy and advanced synchrotron fa-
cilities. This has enabled me to be an intermediary between
theorists and experimentalists. All of my works have in-
volved international collaboration, especially with German re-
searchers.

I began my relationship with Germany in 1992 when I
stayed one year at the Max Planck Institut fiir Metallfor-
schung in Stuttgart as an Alexander von Humboldt Fellow.
Since then I have made numerous close collaborations with
many German scientists. I have visited Germany frequently,
and have invited many German researchers to Japan as well.
I was an advisory board member of the bilateral collabora-
tion program on ceramic super-plasticity funded by both the
Japanese and German governments to promote joint projects
(1995—-1999). Since 2002, I have co-organized a series of bien-
nial international workshops on spinel nitrides and related



compounds in Riidesheim am Rhein, together with Professor
Ralf Riedel from Technical University Darmstadt. The fourth
workshop was held in September 2008. I am also active in
promoting exchange of young scientists between the two na-
tions. Two post-doctoral researchers from my research
group stayed for one year or longer in Germany to continue
their works as post-doc researchers. I hope I can contribute
even more in the future to reinforce cultural-academic rela-
tions between Japan and Germany, driven by human ex-
changes like these.

I would like to express my deepest gratitude to the Alex-
ander von Humboldt Foundation of the Federal Republic of
Germany. Without its support, I would not have been able to
start my history in Germany and progress as far as I have.
The Humboldt foundation has once again supported me in
receiving the 2008 Philipp Franz von Siebold award. This
support has significant value to me.
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