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Distinguished Professor System

The Distinguished Professor System is
designed to support professors who are leading
in the fields of education, research, social con-
tribution. Tohoku University intends to show
its appreciation of these distinguished profes-
sors to the world, and to increase the
university’ s international profile, and to ensure
world-class human resources.

Appointed as Distinguished Professors for the
first time in this system are 30 professors (25
on April 1, 2008 and 5 on August 1, 2008) who
have made great achievements based on the
highest expertise. All of them have a research

mentality of Challenge™ Creation” and' Inno-
vation,” which are three keywords developed in
Tohoku University.

The activities of the Distinguished Professors
are expected to stimulate other teaching stall
and be a model for students, and to encourage
them to make a contribution to human society.
During a term of three years beginning the
academic year of 2008, when Tohoku Univer-
sity starts another 100 years of its history, they
will spread various activities of the university
throughout society.
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TeI’UO AsakawaD Professor O 0000000000000CIC0000000O00000IO000000000000000

Professor Teruo Asakawa, Doctor of Informatics, was born in 1950. His major fields of study are English
Linguistics and Teaching of English. He has been involved in studying English grammar and teaching
college-level English for more than 30 years. After earning a master’s degree at Tokyo University
of Education, he began to teach English at Kitami Institute of Technology (1976-1980), followed by
Kanazawa University (1980-1984). In 1984, he began work at Tohoku University. He studied Linguistics
at the University of Massachusetts, Amherst as a Fulbright Fellow (1987-88). After ten years work in the
Faculty of Liberal Arts and Sciences, which was reorganized in 1993, he was transferred to the Graduate
School of Information Sciences (1993-2004). He worked at the Graduate School of International Cultural
Studies from 2004-2007. In 2005-2007, he served as dean of GSICS and was a councilor of the Education
and Research Council of Tohoku University. At the Center of Advancement of Higher Education, he is
now analyzing the status quo and problems of English education at Tohoku University.

Research Activities
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In Japanese universities, most teachers of foreign languages perform a double duty as a teacher of a foreign language
and a scholar of an academic discipline. Regrettably, it was a Japanese tradition that teaching activity ranked lower than
research activity among evaluation standards. | felt concerned about the possibility that the tendency for research-based
evaluation would be reinforced through university reforms such as prioritization of graduate education. However, the
situation seems to have changed. The importance of foreign language teaching has been increasingly recognized within the
university and outside. | realize that now we have a greater role and responsibility in university education. But remember
that curricula only set the foundation from which you could step into a higher stage.Thus, | always feel perplexed when |
hear people say that English taught at school does not serve any useful purpose. Nobody could be proficient in English if
they did not spend a lot of time and eJort practicing English outside the class. No matter how well-designed it might be,
a curriculum would not be a good one if it did not foster learners’ positive attitudes toward a continuously self-directed
learning. It is also imperative that instructors rethink what and how they teach, considering what students ask for in
language learning.



Tatsuo Uchida o professor 0 omnoooimooooomomonmoonmon

Prof. Uchida received his BSc, MSc and PhD degrees in electronic engineering from Tohoku University
in 1970, 1972 and 1975, respectively.

From 1975 to 1982 he was Research Associate, from 1982 to 1989 Associate Professor, and since 1989
he has been Professor in the Department of Electronic Engineering, Tohoku University. From 2002 to
2007 he was Leader of the 21st Century COE Program. Since 2006 he has been Dean of the Graduate
School of Engineering and Faculty of Engineering, Tohoku University. He received the Award of the
Science and Technology Contributor from the Director of the Science and Technology Agency in 1986,
the Special Recognition Award from SID in 1988, the Niwa-Takayanagi Achievement Award from the
Inst. Television Eng. Japan in 1990, The Achievement Award from Japanese Liquid Crystal Society in
2001, The Inoue Harunari Award from Japan Science and Technology Corporation in 2001, the Jan
Rajchman Prize from SID in 2004, The Minister of Education, Culture, Sports, Science and Technology
Prize in 2005, the Slottow-Owaki Prize from SID in 2008, and many other awards. Prof. Uchida is Fellow
of SID, IEICE, and ITE.

Research Activities
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When | was a high school student, | heard that the Department of Electronic Engineering of Tohoku University had the
most excellent and strongest professoriate, and | decided to enter Tohoku University leaving Shizuoka Prefecture, far from
Sendai. | measured in semiconductor and finished the undergraduate course and research. When | entered graduate school,
so many students desired to major in semiconductor research that the students were selected by lot. As a result, | failed the
selection and had to change my research theme to liquid crystals, against my wish.

| started my research on liquid crystals alone in the laboratory with almost no information, no know-how, no equipment
and no liquid crystal material. First of all, | had to synthesize the liquid crystal material and purify it without sullcient
chemical knowledge. It took more than three years to get satisfactory liquid crystal materials.

| took a roundabout way and wasted a lot of time, but | could meet and became intimate with many physicists and
chemists besides electronic engineers. In addition, | could learn many things in the new field, especially the spirit of
challenge. | also learned that in the field of Engineering just one person can change the world.



Noriko Osumi o professor 0 0oi00oIT0I000NONO00CO0

Prof. Osumi graduated Tokyo Medical and Dental University, was awarded her PhD thesis from the
same university, and has been a professor of Tohoku University School of Medicine since 1998. She has
been appointed in various governmental committees such as those addressing ethical issues, grant
system development, and career paths for young scientists, and was also chosen as the youngest
member of the Japanese Council Japan in 2005. Her research interest covers broad areas such as pre-
and postnatal development of the brain and craniofacial region, and behavior of animals as models of
psychiatric diseases. More specifically, she has recently been investigating the regulatory mechanisms
of neurogenesis and the maintenance of neural stem cells at cellular and molecular levels both in
embryonic and postnatal stages. Manipulating embryos and imaging brain cells are the specialism of
her lab. She has translated two books into Japanese: Essential Developmental Biology by Jonathan
Slack and The Birth of the Mind by Gary Marcus. She is a representative of the CREST project (2005-2009)
supported by JST and of Global COE project (2007-2011) supported by MEXT.

Research Activities
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For scientists, nothing is more precious than the joy of finding truth. Each step on the path to discovery requires careful
observation with eyes unclouded by preconceptions or bias. Each new discovery is made even more enjoyable when shared
with other lab members or researchers in dilerent fields. And indeed, exchanging information and ideas with people from
dillerent backgrounds may open up new key questions. It is also equally important and enjoyable to find ways to make use
of discoveries in the world outside the lab. The benefits of scientific achievement should be returned to society whenever
possible. Although it may sometimes seem dilJcult to share your findings with people who are unfamiliar with science and
technology, such communication with the public may in fact tell you where you are and where you need to go, possibly
leading you on the road to new endeavors. | sincerely hope that you will make good use of your power of peering deeply
into things in making the future fruitful both for yourself and for society.
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Born 1950; BSc Tohoku University (Mineralogy and Petrology), 1973; DSc Graduate School of Science,
Nagoya University (Geophysics), 1979; Assistant Prof. of Ehime Univ., 1980; Research Fellow at Australian
National University, 1981-1983, Associate Professor of Ehime Univ., 1988, Associate Professor of Tohoku
Univ., 1989; Professor of Tohoku Univ., 1994- present. Awarded Mineralogical Society of Japan Award,
1997; Fellow of American Mineralogical Society, 2002; Fellow of American Geophysical Union (AGU),
2006; Awarded Norman L. Bowen Award from AGU, 2007: Leader of Tohoku Univ. 21st Century COE
Earth Science Program, 2004-2008; Leader of Tohoku Univ. Global COE Earth Planetary Science Program,
2008-2012.
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As an undergraduate student at Tohoku University, | visited Hokkaido, Japan, in 1972 for a field survey. | was deeply impressed
by the beautiful and fresh peridotite outcrops of the deep interior of the Earth’s mantle, and | wanted to understand the mystery
operating in the earth’s deep interior. | was assured that high-pressure works are vital to clarifying the earth’s deep interior. This
is the reason why | am now working as a professional in studying the earth’s deep interior. Since 1972 | struggled to develop high
pressure generation techniques and facilities in several institutions in my career, such as Ehime University (Japan), Australian
National University (Australia), and Tohoku University. Our experiments to generate ultrahigh pressures can be applied to a deep
magma ocean and giant impact phenomena which created the earth and moon in the early solar system. My dream in my research
is to reproduce the conditions of the center of the earth in my laboratory by developing the high pressure technology, and to
clarify the materials composing the center of the earth. Currently, we have achieved the pressure exceeding the center of the earth,
375 GPa-700 K, 270 GPa-3600 K. Now, | am very close to my dream to achieve the center of the earth. | believe that | am now in
one of the most fruitful and enjoyable times in my research career, and | am enjoying research here by intensive discussions with
young active graduate students and post-docs. Finally, | would like to work as a program leader to create one of the centers of
excellence (COE) in earth and planetary sciences in Tohoku University in the next five years of our global COE program. | am sure
that we can achieve successfully our final goal of our global COE program.
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HldeO OhnO 0 Professor O O00000000000000000000OICO00I000000O 00000000

Hideo Ohno received his BSc, MSc and PhD degrees from the University of Tokyo in 1977, 1979 and
1982, respectively. He spent one year as a visiting-graduate student at Cornell University, Ithaca, USA
from 1979. He joined the Faculty of Engineering of Hokkaido University in 1982. He was a visiting
scientist at IBM T. J. Watson Research Center from 1988 to 1990. He moved to Tohoku University as
Professor in 1994, where he is currently Director of Laboratory for Nanoelectronics and Spintronics,
Research Institute of Electrical Communication. Professor Ohno received the IBM Japan Science Award
(1998), the IUPAP Magnetism Prize (2003), Japan Academy Prize (2005), Presidential Prize for Research
Excellence, Tohoku University (2005) and the 2005 Agilent Technologies Europhysics Prize. He is a
fellow of the Institute of Physics (IOP) since 2004, an honorary professor of Institute of Semiconductors,
Chinese Academy of Sciences since 2006 and a fellow of the Japan Society of Applied Physics (JSAP)
since 2007.

Research Activities
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Electric-field control of ferromagnetism

By applying electric-fields, carrier (hole) concentration
was controlled in ferromagnetic semiconductor (In,Mn)As,
which allowed demonstration of turning on and off
the ferromagnetic phase reversibly without changing
temperature for the first time.

First, | would like you to develop your ability to write and speak logically, in your own language and in English. Top
researchers can all write fast with a solid and clear logic. In order to be one of them or even better, you have to train
yourself; it's simple: try to write logically and fast for five years and | promise you will notice a big dillerence. Secondly, |
suggest you think of two things: optimize whatever you are doing within the given boundary conditions, and at the same
time define a new and dierent set of boundary conditions yourself. By doing so you will find a lot of chances to discover
new and dilerent things that others don't see. Thirdly, very few people are given chances to study and work in the kind of
environment you are currently enjoying. Think about others and use part of your time for others. Lastly, enjoy your life —
literature, sports, music and much more — in addition to your science and / or engineering; after all, life is not that long.



Yoshitomo OKka o professor 0 ooonooooooooomoonman

Yoshitomo Oka, MD PhD, is currently a professor of medicine and chief of the Diabetes and Molecular
Metabolism division at Tohoku University Graduate School of Medicine and University Hospital. He
graduated from School of Medicine at the University of Tokyo in 1974, and has since focused on life-
style related diseases, particularly diabetes mellitus. His pioneering work on glucose transport is highly
regarded world-wide. He has also conducted elegant experiments on genes causing diabetes and
the mechanisms of pancreatic beta cell survival. He has received many awards including the Japan
Diabetes Society Award (for a young investigator) in 1992, the Japan Endocrinology Society Award (for
a young investigator) in 1994, and the Japan Diabetes Society Award (for an established investigator) in
2008. He was a chairman of the 50th Japan Diabetes Society Meeting in 2007 and has been nominated
as chairman of the Japanese Society of Internal Medicine for 2009.

Research Activities
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Clinical medicine and the medical sciences in general are making rapid progress. Medical science researchers have
contributed to this remarkable progress. | hope that you will be one of these medical science researchers.

An unexpected discovery can lead to extraordinary progress. Such discoveries are often a matter of "serendipity”. Nobody
truly knows what is required for "serendipity” to occur. The only thing | know is that "luck comes to scientists who make
every elJort to prepare themselves to recognize luck when it arrives."

We recently discovered the metabolic information highway, which is a neuronal network involved in the maintenance of
systemic homeostasis. We are currently searching for the molecule(s) activating the nerve endings reflecting the metabolic
states of organs. This discovery is anticipated to lead to novel therapies for diabetes associated with obesity, a major
problem in this era of over-nutrition.
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Ryuta Kawashima o professor o momoomomnonmnnornoooomoomoo:

Dr. Ryuta Kawashima was born in 1959 in Chiba, Japan. He has been a Professor of the Department of
Functional Brain Imaging, Institute of Development, Aging and Cancer (IDAC), Tohoku University from
2006. He graduated Tohoku University School of Medicine in 1985, and finished the PhD course of the
Tohoku University Graduate School of Medicine in 1989. His scientific interests are in functional brain
mapping of higher cognitive functions of humans, and in dynamics of microstructures of the brain.
He has also been paying his attention to returning the benefits of basic sciences to the public, so that
he has proposed systems for improvement of the prefrontal functions of humans through industry-
university cooperation. He has won the Japan Society for Nuclear Medicine Award in 1996, and the
Minister for Public Management, Home Affairs, Posts and Telecommunications prize in 2008. His
scientific output includes over 140 peer-reviewed papers and 100 books.

Research Activities
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Brain Dynamics Research Functional Brain Imaging Research

Functional MRI

Two-photon laser microscope system Multi-unit neuronal activity recording system Near infra-red spectroscopy

To investigate neuro-vascular coupling of the cerebral cortex, To investigate relationship between brain and mind,
advanced brain imaging techniques have been applied for advance brain imaging techniques have been applied for
experimental animals. human brain mapping

When | was a junior high school student, | wanted to integrate my brain into a computer so that | could witness the
downfall of mankind after my death. This is the reason why | decided to study the human brain. To fulfill this childhood
dream, | studied at the Graduate School of Tohoku University and attempted to study human brains by positron emission
tomography (PET). However, no one in the world had any idea of how to advance the study. | struggled for a few years
without any progress, during which, however, | never gave up on my dream of visualizing brain activities. | found a
research paper on imaging the mental functions of humans by PET, which | had wished to study, written by Professor Per
Roland of the Karolinska Institute (Sweden), who has since become a mentor to me. Immediately, | wrote to him asking if
I could study under him. | owe him greatly for what | have achieved. From my experience, | think that the most direct and the
only elective way of realizing one’s dream is to advance step by step with integrity without forgetting one’s dream, even
though it may be slow. I hope all of you will make a continuous eort to achieve your own dreams.
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Takashi Kobayashi o professor 0 nononormmmnonmomommononommn

Born 1957 in Niigata Prefecture. Studied Japanese Linguistics as an undergraduate, and later a graduate
student, at Tohoku University. From 1983, worked as a researcher at the National Institute for Japanese
Language and helped complete the Grammar Atlas of Japanese Dialects, a compilation of dialectal grammar
from 800 locations across Japan. Became an Associate Professor of Japanese Linguistics at Tohoku University
in 1994, and is currently a Professor at the same university. Specialty lies in dialectology; especially the
reconstruction of historical Japanese through the so-called method of “Dialectological Study of the History
of Japanese.” Prizes include the 11th Kyosuke Kindaichi Prize (1986) and the 23rd Izuru Niimura Prize (2004).
Publications include the 4 book series: Shiriizu Hougen ‘gaku [Dialectology Series] (2006-2007), Gaidobukku
Hougen ken kyuu [Dialect Research Guidebook] (2003), and Gaidobukku Hougen chousa [Dialect Survey
Guidebook] (2007). Appears regularly on television programs such as Shuukan Kotoba Magajin [Weekly
Word Magazine] and Shittaka Sendaiben [Did you know? Sendai Dialect] in an effort to increase the
understanding of dialects.

Research Activities
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words used to express failure, such as shimatta!
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Most people wouldn't think that there was a dilJerent history of Japanese from the one seen through literary works, or
that there’s a geographical variation for an exclamation such as shimatta! It might be said that through doubting common
sense, one makes the first step towards discovery. It is also here that the true pleasure of research is born. While it is
obvious that dialects are an important cultural heritage, for most people dialects are so close to them, that they don'’t realize
their importance. Furthermore, traditional Japanese dialects are gradually being washed away by the waves of the common
language and are currently at the verge of extinction. There remains little time to record for posterity what dialects we
still have left. Researchers who have felt this air of crisis are embarking on the mission to record the dialects of Japan. In
addition to the 2,000-location survey that | mentioned above, | am involved in local surveys of the Tohoku region with
students each year (Center for the Study of Dialectology, Tohoku University website: http://www.sal.tohoku.ac.jp/hougen/).
My wish is for everybody to hold an interest in dialects and to help record them. No matter how small your eCort is, there’s
no doubt that it will be a valuable record, and will make possible many new discoveries.
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Mitsumasa Koyanagi 0O Professor 0 0000000010000000000000000000
| profile |

Mitsumasa Koyanagi received his BSc degree from the Department of Electrical Engineering, Muroran
Institute of Technology Japan, in 1969 and his MSc and PhD degrees from the Department of Electronic
Engineering, Tohoku University, in 1971 and 1974 respectively. He joined the Central Research
Laboratory, Hitachi Co. Ltd. in 1974, where he engaged in the research of semiconductor memory
(DRAM) and invented a Stacked Capacitor DRAM memory cell which has been widely used in computer
systems. In 1985, he joined Xerox Palo Alto Research Center, California, where he was responsible for
the research of submicron semiconductor devices and analog/digital LSI design. In 1988, he became
a professor in the Research Center for Integrated Systems, Hiroshima University, Japan, where he
engaged in the research of sub-0.1um semiconductor devices, 3-D LSI, optical interconnection. Since
1994, he has been a professor in Intelligent System Design Lab., Department of Machine Intelligent and
Systems Engineering, and currently Department of Bioengineering and Robotics, Graduate School of
Engineering, Tohoku University. He was awarded the IEEE Jun-Ichi Nishizawa Medal in 2006, the IEEE
Cledo Brunetti Award in 1996 and the Award of the Ministry of Education, Culture, Sports, Science and
Technology (Japan) in 2002, in addition to the Ohkouchi Prize in 1992, the SSDM (Solid-State Devices
and Materials) Award in 1994, and the Opto-Electronic Integration Technology Award (Izuo Hayashi
Award) in 2004. He is an IEEE fellow and a Japanese Applied Physics Society fellow.

Research Activities
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| entered the Masters course of Tohoku University, since | desired to receive the guidance of Professor Jun-ichi Nishizawa,
who achieved outstanding results in the research area of semiconductors. | learned in Nishizawa’s laboratory how
important originality is in research and how important it is to aim to be the best of the world. These lessons were the origin
of my research activities. | proceeded to the doctoral course in Nishizawa’s laboratory. On the doctoral course, | was trained
to think thoroughly, to challenge and never to give up. Two or three years after completing the doctoral course, | invented
a new semiconductor memory which has significantly accelerated the development of the world’s semiconductor industry.
I could not have invented such a device if | had not trained in Nishizawa’s laboratory and had not proceeded to the doctoral
course. Therefore, | recommend those younger students who are considering a job related to research and development in
the future to enroll in the doctoral course.

I also recommend younger people to have experiences of study or research abroad. To experience globally advanced
environments and dillerent cultures when they are young will significantly impact on their future. | was relatively senior
when | moved to the United States and so | often regretted that | did not do when | was much younger. | joined the Xerox
Palo Alto Research Center in the United States, which is located in the center of Silicon Valley. Silicon Valley is the place
where many talented people gather from all the countries of the world. Therefore, | often felt that the energy to challenge
new things was spontaneously generated in my heart. | hope that younger people will have such international experiences
and challenge for their own dreams world-wide.
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Eimel Sato o professor 0 0oooooimooooororo0o0noinnonoon

Dr. Eimei Sato was born in 1948 in Hokkaido, Japan. He graduated in Agricultural Science from Kyoto University
in 1971 and gained his doctorate in animal reproduction in 1979. He was appointed as Assistant Professor
of Functional Morphology and Physiology in Domestic Animals, Department of Animal Science, Faculty of
Agriculture, Kyoto University. Next he worked for two and a half years at Rockefeller University, New York, from
1982 to 1985 as the post-doctoral fellow of the Rockefeller Foundation. In 1987, he was promoted to the post of
Associate Professor in the Department of Animal Science, Kyoto University. He then moved to the Department
of Reproductive and Developmental Biology at the Institute of Medical Science, The University of Tokyo, and
worked for 5 years as Associate Professor. In 1997, he was appointed as full professor at the Laboratory of Animal
Reproduction, Graduate School of Agricultural Science, Tohoku University.

He received the Distinguished Scientist Award from the Japanese Society of Animal Science in 1991, the Japan
Prize of Agricultural Science in 2005, and the AAAP Animal Science Award in 2006, which are the most prestigious
awards in the field of animal and agricultural science in Japan and the Asian-Australasian region.

He is an active member of several scientific societies, especially the Japanese Society of Animal Reproduction
(JSAR), the Japanese Society of Fertilization and Implantation (JSFI) and the Japanese Society of Animal Science
(JSAS). He has served as the president of JSAR from 2003 to 2006, while he currently serves as the presidents of
the JSFl and JSAS (since 2006 and 2007 respectively).

Research Activities
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I worked at the Institute in Moscow just before the collapse of the Soviet Union, just like many Russian scientists who
concentrated on their research despite the dire circumstances. Scientists from Baghdad, Iraq presented their papers at the
meeting that was held in Tehran, Iran. They said that they had continued their research even during the war. In the USA,
I met senior scientists who have received the Nobel Prize, and who, at over 80 years of age, are still conducting personal
research. My professor who was my supervisor at the Rockefeller University is now over 80 years old and still continues
to do research by himself. | share their strong desire to make a contribution to science, because the prospect of research
attracts the human mind and the passion for research enables a human to live under any circumstances.

Sendai is a clean and modern city and its climate is pleasant. It is a favorable city for scientists to conduct their research. |
strongly support the proposall Inoue PlanOof Dr. Inoue, the President of Tohoku University. In Sendai, new initiatives will
be accelerated, especially in Tohoku University. By interacting with the students, | will earnestly try to carry on research
and education at Tohoku University.
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Shlgeru SatO O Professor O O000000000C000000O000C0II000XN0000000000000000

Professor Shigeru Sato received his BA degree in linguistics and phonetics from Tokyo University
of Foreign Studies. He then furthered his studies in language at the Research Institute of Electrical
Communication, Tohoku University, focusing on the quest for the mechanism of speech/language
generation and natural language processing which led him to a PhD degree in speech science from
the School of Engineering, Tohoku University. From 1980 through 1992 he worked as an associate and
a full professor at Tohoku Institute of Technology. Since 1993 he has been with the Graduate School of
International Cultural Studies, Tohoku University as a professor in linguistics and language education.
From 2002 through 2007 he was an active member in the 21st Century COE Program in Language, Brain
and Cognition, whereby he expanded his research areas into the study of the multilingual brain using
fMRI facilities.

Research Activities
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It was such a long time ago, but | recall it as if it were yesterday. | belong to the generation of the worldwide student riots of
1968-1970, during which period many university campuses were devastated. The season of student riots was also the time of the
emergence of generative grammar and speech science based on acoustic theories of speech production. Those were the days when
this field internationally attracted a lot of scholars and students wanting to investigate the human language. Today, in the midst of
discussion with my students | sometimes feel | still keep track of the path | was on forty years ago; the old excitement immobilized
and my problems unsolved after all these years. Whatever the problem you set up, | am sure that lasting concentration on what
interests you in your younger days will guide you to a fruitful future.
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Motoyuki Sato o professor o conmmmomoImoTOTOTINoT

Prof. Motoyuki Sato graduated from Tohoku University, Faculty of Engineering, Dept. of Electrical
Communication in 1980. He then studied Information Sciences at the graduate school of Tohoku University,
and obtained the degree of Dr. Eng. in 1985. He started to work as a research associate for geothermal
energy development at Tohoku University in the same year. After he spent one year in Germany at the
Federal Institute of Geoscience and Mineral Resources, he was promoted to a professorship at Tohoku
University, Center for Northeast Asian Studies, in 1997. His major is applied electromagnetic waves,
and his research interests are the electromagnetic measurement of environment, especially by Ground
Penetrating Radar (GPR). He has been involved in GPR researches including radar systems development, an
archaeological survey in Sendai castle, a groundwater survey in Mongolia and a permafrost survey in Siberia.
Recently, he has been developing GPR for humanitarian demining. At the same time, he is working toward
remote sensing technology for environmental study in the North and East Asian regions using the Japanese
earth observation satellite ALOS.

Research Activities
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ALIS evaluation test in a mine filed in Croatia Visualized image of anti-personnel Mine PMA-2 by ALIS.

Unique ideas and creative research are essential at universities. At the same time, if the science and technology can be
used in society, it inspires us to further work. | started the research on GPR for humanitarian demining, because applied
electromagnetic wave technology is my original major. However, | realized soon that the ideal conditions in a laboratory
are very far away from real environments such as the jungle in Cambodia. We have to visit the sites where the technology
is required, and we have to understand what the local people are demanding. Then, the research work can be more fruitful.
We had thought that international organizations such as the UN were very far removed from engineering, but we found
that they work electively in bringing our technology to people in mine-allected countries. Engineering is a science which
contributes to society and living people. | found that close attention to society is one of the key issues in applications of
engineering.
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Seiji Samukawa o professor 0 commIHROIITTIO0

Professor Seiji Samukawa received a BSc in 1981 and a PhD in 1992 from Keio University. He joined
NEC Corporation in 1981, where he was the principal researcher of a group doing fundamental research
on advanced plasma etching processes for sub-0.141 m technology. Notably, he received the Ishiguro
Award, the most distinguished prize given by NEC Corporation’s Research and Development Group and
Semiconductor-Business Group, for his work in applying a non-damaging plasma etching process to
a mass-production line. Since 2000, he has been a professor at the Institute of Fluid Science at Tohoku
University where he has done fundamental research on plasma etching, plasma CVD, neutral beam
etching / deposition, new “Bio-nanoprocess” technology and their applications to ULSI, Micro Electro
Mechanical Systems (MEMS), solar battery cell and innovative forward-looking nano-scale devices. His
motto is, “Responsibility for research until it is completely finished.” As a consequence of his excellent
achievements, he has been assigned as “fellow” of The Japan Society of Applied Physics from 2008.

His significant scientific achievements have earned him many awards, including the Outstanding
Paper Award at the International Conference on Micro and Nano-Technology (1997), the Best Review
Paper Award (2001), the JJAP Editorial Contribution Award (2003), the Plasma Electronics Award (2004),
the Best JJAP Paper Award(2008), the Fellow Award(2008) from The Japan Society of Applied Physics,
the Distinguished Graduate Award from Keio University (2005), the Ichimura Award (2008) from the
New Technology Development Foundation.

Research Activities
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Fusion of Biotechnology and nanotechnology and Defect-free 2D Nanodisk Array using Neutral Beam Etching
Development of Innovative Forward-looking Nano-scale Process and Development of Stochastically Resonance
Devices Using Neutral Beam Etching Device with the Electron Current Percolation Path.

On this earth with a history of some five billion years, what do people live for? People live to evolve, for without such
elort life would cease to exist. It is important to always have a forward-looking attitude and strive to develop yourself.
A true professional is a person with competence and skill and one who incessantly meets every challenge. Armed with a
dream and the will to prevail, nothing is impossible. That's how people have survived and thrived from the ancient past to
present. Until the day | die, | want to continue to meet every challenge. We only live once, so why don’t we arm ourselves
with a dream and together meet the stimulating challenges on the global horizon?
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Tetsuo Shoji O Professor 0 0000000000000000000010000000

Prof. Tetsuo Shoji received a PhD in Mechanical Engineering, Graduate School of Engineering, Tohoku
University, was appointed as a research associate then promoted to associate professor in 1984 and to
full professor in 1986. Since then, he has held various posts, such as director of the Fracture and Reliability
Research Institute, member of the University Council, Vice-Dean of Engineering (research), and Executive
Vice-President of University (research and international affairs). He was a postdoctoral fellow at the
Department of Metallurgy and Materials Engineering, the University of Newcastle Upon Tyne, and a visiting
professor of the Department of Nuclear Engineering, Massachusetts Institute of Technology. Since 2002, he
has been an extraordinary member of the General Natural Resource and Energy Council, METI and a member
of various committees of Nuclear and Industry Safety Agency under the Council. He is also involved in
various international activities, such as serving as an expert member of the United States Nuclear Regulatory
Commission “Proactive Materials Degradation Assessment” project, a member of Scientific Advisory
Committee of the European Commission PERFECT Project and a member of the SCC-WG of Stress Corrosion
Cracking and Cable Aging Project, OECD NEA. He has received 13 national awards, and 6 international
awards including W. R. Whitney Award from NACE-International in 1998 and the Lee Hsun Award, Institute
of Materials Research, Chinese Academy of Science in 2007. He is a member of the Engineering Academy of
Japan and an associate member of Science Counsil of Japan .

Research Activities

100000 0000000000m0c000bo0000I0000I0Ibo0Il0000IboI 0000
8 [ [ A
0 o AR
000000000 D 0oodiootr totoo00I00I000ii00000o0l D oooo0mOa
00000010000000000000000000000000O000t0000000a0I0bo0000o

N 0T o O W
O
O e [ [ [
000i0O00000000000000000 000000000 00000 0baco 0000 Ci00m
(0innO0000000I00InbOI 0000000000 0000I0000000000000000

0000000007 00100000001 000100000 0000000001 000000001 0000
00000000000 D00 0I 00000000 0000000 000001 00000001000
1000000100 0000000000000 0000000 0000001 0000000000000000000]
001000000000000001 00000000 0001000000000 000000]000000000
000000]00000000000000000 0 000] 000 0 0100 0001 0000000000000
0000000000000000000000000000000000000000000000000000000
0000000000000 0000000000000 00 000000000000000] 000000000
1000000000 000000010000000000 000000 00000000 0 0000000000]
00000000 0000000i00000000 0 0000000000000 0010000000 00000
100000 0000001000 00000 0000000000000000 000000001 00000000000
0000000010010 000000000000000 00001000000 0000100000000 o e e g
0000000000000000000000000000 000001000101 001000000000000000 r“"‘ht”(?ﬁ)#"[\?(;ﬁ; fhr
0000000000000 000000000000000000000000000000 00 000000000

O0000I0I00000000N000]00] 000000000000 00100000 00000000
000000000001 000 000000000 0000000000000000007 0000000000001
00001 0000010000100 000000000000 00000000000000000 0000010
000000100000000 00000000000000000000000 000000000000 0000
00001000 000000 0n 00000 0000000000000 0000 0000000000000
0 0t 0 o A
000000100000000000000000000000000000000000010000000000

0 0 0 T A B
080 T M A W WA W
O 8 O W W
O 1. A M A
08 M

Mechanisms of Stress Corrosion Crack Initiation
and Propagation and Prediction of Growth Rate
Theoretical Formulation of Crack Growth
(Synergy among Mechanics, Materials, Chemistry)
Stress & Strain

.
a
;] Quantum Chemical 5}

Film Degradation

Stress Assisted Mass Trabsfer

GB diffision of O, H and
Segregation elements

b

Two layer Oxide
ECP, pH H20
02
Two layer Oxide

Grain Boundary

Localized and Accelerated Oxidation by Oxygen and Hydrogen
TYPICAL FACTORS Mechanical Materials Chemical

n N Deformation, Uneven Grain Boundary, Segregation, | Local Water
ocalization Radiolyst
Radiolysis, H
. Crack, Stress, Dynamic Hv. Dislocation, Segregation, | Local Water Chemistry.
Acceleration Straining Depletion, Grain Boundary Potential Gradient,
Hydrogen & Oxygen

My life work of physics and the chemistry of fracture originated during my research internship for 3 months one summer
at one of the industrial research institutes when | was a first year PhD student working on Fracture Mechanics. During these
days working on low temperature brittle fracture tests being performed near the extreme large capacity testing rig of 2,000
tonnes, | was exploring the laboratory keeping a pickled plum in my mouth, and met a typical cantilever type stress corrosion
testing in sea water with a lot of salt and dirty rust on the specimens. At this moment, | received a strong message from the
specimens that failure and / or fracture of structural components in service can gradually take place even at a lower stress than
a design stress with the assistance of chemical environments. This encounter with stress corrosion was a crucial moment in
determining my research field. | had to start to study the interaction of mechanics and chemistry, so-called Mechano-chemistry
and also electrochemistry as a basis of corrosion. After struggling for several years, | succeeded with confidence in measuring an
electrochemical polarization curve, and with my own hand made potentiostatt fabricated, based upon the electric circuit drawing
provided by the circuit design olce in the Institute of Materials Research (KINKEN). Both the late Prof. Emeritus Masahiko Suzuki
and the late Prof. Emeritus Redvers Parkins had been encouraging me to challenge such a cross-disciplinary research field. The
building up of continuous small challenges may lead to an innovative challenge and success in pioneering an original research
field. I am still engaging with what | couldn't complete in my challenge in the past. Curiosity-driven challenge and serendipity will
never come to an end as long as Diversity is fundamentally acknowledged.
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