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Message from the President

In Issuing the Annual Report

During the 111 years since its establishment in 1907, Tohoku University has continued its tradition of “Research
First”, its philosophy of “Open Doors”, and its ethos of “Practice-Oriented Research and Education”, all of which
have enabled us to produce leading figures and numerous research achievements. As one of the research
universities that represent our country, Tohoku University was officially named a Designated National University in
June 2017, which means our university was recognized as one of the country's top three higher-learning institutions,
along with the University of Tokyo and Kyoto University, by the Japanese government. By not merely adhering to
our past accomplishments, we will continue to advance our goals to “lead creation and innovation to world-class
standards”, “provide opportunities to open up the future”, and by doing so “become one of the world’s 30 most
respected universities”.

As one of the strategies to fulfil these aims, we have established Thematic Programs organized by the Tohoku
Forum for Creativity (TFC). These programs act as international collaborative research initiatives, which are carried
out with support from the Program for Promoting the Enhancement of Research Universities from the Ministry of
Education, Culture, Sports, Science and Technology.

The Thematic Programs held by the TFC have invited world-leading scientists, including Nobel Laureates, to
Tohoku University for extended stays in order to engage in joint research with junior researchers, and to participate
in daily discussions with students. The aim of these programs is to contribute to the solution of the most important
problems facing humanity through the creation of new interdisciplinary research fields. Therefore, the TFC's
activities are positioned at the core of the university’s strategic international research initiative.

Since its establishment in October 2013 and the construction of the “TOKYO ELECTRON House of Creativity” in
March 2015, the TFC has hosted three or four Thematic Programs per vear beginning in 2014 as Japan’s first
international visitor research institute. In addition to the Thematic Programs, the TEC instituted a Junior Research
Program in 2015. Other outreach activities since 2016 have seen significant progress as well. As the results of its
activities in the past five years, the TFC holds an extremely important position within the research activities of
Tohoku University. There are great expectations, both from within and outside the university, for what we can
achieve in the near future. Therefore, we create this annual report to provide all stakeholders with an overview of
the activities of the TFC, which is also available on the TFC website.

Accordingly, we ask for your continued appreciation and cooperation with the Tohoku Forum for Creativity in the

future.

Tohoku University President

Hideo Ohno

Message from the President



Message from the Director

For Promgting
the Toholéuﬁorum for
Creativity s Programs

The Tohoku Forum for Creativity (TFC) holds many scientific programs every year in order to contributing to “the
creation of the world’s highest standard of knowledge” and “leading the change to open up the future”, as outlined
in the vision of President Hideo Ohno, the new President of Tohoku University.

The Tohoku Forum for Creativity’s Thematic Programs operate a number of academic activities in various fields of
study based on fundamental research which are necessary for the existing of human society, in order to solving the
challenge for creating the better future, and responding for the global development of academic knowledges. In
each Thematic Program, invited world-leading researchers visit Tohoku University for a period of between one and
three months to conduct collaborative research and present in workshops, conferences, and symposiums at the
TOKYO ELECTRON House of Creativity and other campus of the university. In this way, the TFC provides a highly
suitable environment for researchers to collaborate at Japan’s first international visitor research institute. The TEC’s
activities also aim to develop the next generation of global research leaders by creating a wide array of
opportunities for talented junior researchers, including students, allowing them to interact and discuss their ideas
with eminent scholars.

In 2017, the TEC hosted three Thematic Programs: “Aging Science: from Molecules to Society”, aimed at
developing innovative ways to achieve Smart Aging; “New Horizons in Food Science via Agricultural Immunology”,
on the development of the theoretical foundations of agricultural immunology; and “Non-linear Partial Differential
Equations for Future Applications”, focusing on non-linear partial differential equations arising in fluid mechanics,
reaction-diffusion, optimal control, modern physics, material sciences and geometry.

The TFC has also implemented a Junior Research Program, which provides talented young researchers with the
opportunity to organize workshops. In 2017, the TFC hosted programs entitled “Nanostructured Magnetic
Materials: Challenges for Next-Generation Materials” and “Political and Social Dynamics of Crisis and Innovation in
Japan, Asia and the World”.

In addition, the TFC organized “the Falling Walls Lab Sendai 2017” in collaboration with the Falling Walls
Foundation of Germany and the “Special Lecture from the Nobel Laureate Prof. Takaaki Kajita” for high school
students and the general public.

Since its establishment in 2013, the TFC has steadily progressed in carrying out its research mission for the last
five years. We constantly reflect on the implementation of our strategies by considering what has been successful
with up to this point and what we wish to create in the future.

[ would like to take this opportunity to express my gratitude, not only for the great efforts of those involved in the
promotion of these programs, but also for the invaluable support and cooperation that we have received from
Tokyo Electron Limited since the very beginning of this project.

In the future, Tohoku University aims to contribute even more to facilitate international research and education.
The TFC is expected to play a central role in this endeavor, and we will continue to work towards achieving that goal
while soliciting opinions and advice from all of our stakeholders. Accordingly, I ask for your continued cooperation
and support.

Tohoku Forum for Creativity Director
Tohoku University Executive Vice President (for research)

Tadahiro Hayasaka

Message from the Director | 4



Overview of the Tohoku Forum for Creativity

Mission

The Tohoku Forum for Creativity (TFC) is an international visitor research institute which was established in 2013
at Tohoku University to facilitate collaborative research. In order to identify important problems across all of the
sciences and humanities, the TFC brings together both junior and senior researchers in a stimulating environment
that promotes creative approaches to new and interdisciplinary research areas.

The TFC especially encourages junior researchers, such as graduate students and postdoctoral fellows, to
participate in the thematic programs. Through discussions and close contact with distinguished researchers,
including Fields Medalists and Nobel Laureates, junior researchers will be stimulated to develop their own original
ideas and to eventually become pioneers in new research areas.

A Fellowship of Knowledge which Contributes to the Solution of the Major Issues Faced by Humanity

The TEC calls for thematic programs from throughout the world covering all academic domains, from the
humanities and social sciences to the natural sciences. The TFC then selects themes for concentrated discussions
over a three-month period, for which leading international researchers are invited to Tohoku University to develop
new areas of research and to contribute to the solution of the major problems facing humanity, through joint
research and the hosting of international symposiums. Furthermore, the TEC provides an ideal location for the
promotion of interdisciplinary cooperation across a diverse range of research areas in order to tackle the
increasingly advanced and complex issues facing society.

Educating Global Leaders to Build the Future of Humanity

The TFC will establish itself as a center for the cultivation of international research leaders, by promoting the
participation of junior researchers from throughout the world in our thematic programs. In this way, the TFC will
foster an environment in which young researchers can interact closely with world class researchers.

Contributing to Society by Sharing Academic Advances

The TFC provides opportunities for intellectual exchange between participating researchers and the general
public, including the children who will lead society in the future, through the planning and hosting of public events.
This inifiative aims to promote the sharing of knowledge, further internationalization, and the development of a
prosperous society, by providing opportunities for the public to interact directly with world-leading researchers.

Organization

Tohoku Forum for Creativity

Tohoku Forum
for Creativity

| Director

Thematic Program International
Advisory
Board

| Vice Director

Organizers

_| Program Coordinators Invited Researchers

Junior Researchers

VI |
4
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International Advisory Board

The International Advisory Board was established as an organization to evaluated the proposed thematic programs
gathered from throughout the world, and to provide advice on the activities of the TFC.

Jean-Pierre Bourguignon  Former Director and Honorary Professor at IHES
Institut des Hautes Etudes Scientifiques

Arjen Doelman Director of the Lorentz Center

Lorentz Center, International Center for workshops in the Sciences
Peter Gruss President/CEO

Okinawa Institute of Science and Technology Graduate University
Makoto Kobayashi Nobel Laureate in Physics 2008

Honorary Professor Emeritus
High Energy Accelerator Research Organization

Kiyoshi Kurokawa Professor Emeritus
National Graduate Institute for Policy Studies
Takamitsu Sawa Distinguished Professor

Shiga University

Observer of the Tohoku Forum for Creativity

Yuko Harayama Executive Member of the Council for Science, Technology and Innovation
Council for Science, Technology and Innovation

Support for the Tohoku Forum for Creativity

This project hosts approximately three thematic programs per year, with support from the program for promoting
the enhancement of research universities from the Ministry of Education, Culture, Sports, Science and Technology
(MEXT). In order for this program to continue to aggressively tackle the challenges faced by society, we must create
opportunities to communicate with society and our supporters in the private sector in order to gain their assistance in
promoting our activities.

The TFC will continue to publish information widely throughout the world, and work to gain the understanding and
support of numerous individuals and organizations.

Support was provided by the following corporations in FY2017.

FY2017

Comprehensive Support for the TFC
Tokyo Electron Limited

Support for the "Aging Science: from Molecules to Society" Thematic Program
Curves Japan Co., Ltd.
JINS Inc.
Kumon Institute of Education Co., Lid.
Nintendo Co., Ltd.
Sendai Television Enterprise Co., Ltd.
Support for the "Nonlinear Partial Differential Equations for Future Applications" Thematic Program
JSPS Grant in Aid for Scientific Research S #16H06339 (Hideo Kozono)*
JSPS Grant in Aid for Scientific Research § #25220702 (Takayoshi Ogawa)*
* Partial support
Support for the “New Horizons in Food Science via Agricultural Immunology” Thematic Program

JSPS Core-to-Core Program “Establishment of international agricultural immunology
research-core for a quantum improvement in food safety”

Scientific Research on Innovative Area from MEXT of Japan “Neo-Virology: the raison d'etre of viruses”
Forum co-hosted by 5 universities

Overview of the Tohoku Forum for Creativity |
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A Message from our Sponsor

To develop a dream-inspiring society

Technological advancements in recent years has made our lives even more convenient and abundant. With the
arrival of the IoT (Internet of Things) age, a wide range of devices have become connected over the internet, and it
is expected this trend will continue to accelerate in the coming years.

At the same time, however, a number of global-scale problems faced by our society continue to deepen in
severity, such as abnormal weather, natural disasters, international war and terror, water and food shortages, the
population problem, and cyber-attacks. In 2015, the United Nations adopted the SDGs (Sustainable Development
Goals), and while initiatives are spreading to tackle these various challenges at the global level, the world also looks
to private enterprise to effectively leverage their economic resources with a mid-to-long term perspective, and
contribute to the achievement of the SDGs through their business activities.

Tokyo Electron (TEL) has been a leading company of semiconductor and flat panel display (FPD) production
equipment since its founding in 1963, and has continued to grow over the years. We have also continuously
engaged with Tohoku University over many years in an industry-academic collaboration to develop both human
resources and technology, focused on the semiconductor field. TEL also feels profound agreement with the goals of
Tohoku Forum for Creativity (TFC) of Tohoku University, the first large-scale visitor research institute founded at a
Japanese university, and has been a sponsor since its founding in 2013.

The TFC gathers top researchers from around the world, including winners of the Nobel Prize and the Fields
Medal, and has advanced research in a variety of fields that seek to support a sustainable society. Based on the TEL's
corporate philosophy of, “We strive to contribute to the development of a dream-inspiring society through our
leading-edge technologies and reliable service and support,” we will leverage our partnership with the TFC, and by
fusing highly diverse academic expertise with the resources of our company, create new value in society to further
achieve our mission.

With this program serving as forum to create opportunities for leading young researchers to connect with the
world, we will contribute to the development of globally aware human resources.

It is our sincere wish that by serving as a highly influential forum gathering world-class knowledge from around
world, the Tohoku Forum for Creativity of Tohoku University will make a major contribution to the development of
an abundant society.

Tokyo Electron Limited
Representative Director, President & CEO

Toshiki Kawai

TOKYO ELECTRON House of Creativity

Construction was completed on the TOKYO ELECTRON House of Creativity in March 2015 at the Tohoku
University Katahira Campus, to serve as the center for the TFC. The TFC aims to use this center as the principle
location for the realization of “building a community of wisdom where people gather together, learn, and create,
with an open doors to the world.”

*Tokyo Electron Limited provided immeasurable support for the construction of this facility.

| A Message from our Sponsor
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Thematic Program | April 2017 — June 2017

Aging Science:
from Molecules to Society

A long-lasting question why we age draws more and more attention in the super-aging society
that we are now facing. The most critical issue of the super aging society is the achievement of
“Smart Aging”. Smart Aging is the state where people maintain physical and mental fitness and
keep developing their intellectual activities and social relations. Scientists are strongly
encouraged to create new approaches and strategies to achieve Smart Aging by solving various
problems and obstacles. To this end, we organized TFC conference “Aging Science: from
Molecules to Society” to consolidate wide-ranging research fields covering biological, medical,
and social sciences and create a new interdisciplinary science focusing on aging by planning this
forum. We set three goals in this forum. The first goal was to understand molecular mechanisms
of aging at cellular and organismal levels. The second goal was to understand brain aging. The
third goal was to understand the social and economic problems surrounding aged people. We
are quite sure that three symposia that were held under these themes inspired all participants by
exposing them to new interdisciplinary perspectives of aging science and encouraged them,
particularly young investigators working on aging science, to develop their science for the

achievement of the Smart Aging.

Activity Report 2017 | Aging Science: from Molecules to Society



Important Goals and Degree of Achievement

We set three goals in this forum.

The first goal was to understand molecular mechanisms of aging at cellular and organismal levels. We
were exposed to the frontiers of basic aging science research, and several international and domestic
collaborations have started between IDAC members and invited speakers of the symposium.

The second goal was to understand brain aging and to develop preventive medicine strategies for coping
with aging related disorders. Tight relations between IDAC and Tohoku Medical Megabank Organization
have been established for productive human biology.

The third goal was to understand the social and economic problems surrounding aged people. Graduate
students and young investigators had very active discussions with the speakers.

Program Organizers

Ryuta Kawashima (professor, Institute of Development, Aging and Cancer, Tohoku University)

Prof. Kawashima is the Director of the Institute of Development, Aging and Cancer
(IDAC), Tohoku University since 2014, as well as the Director of Smart Aging Research
Center, Tohoku University since 2017. Throughout the years, Prof. Kawashima studied at
the Tohoku University School of Medicine, and the Graduate School of Medicine where
he earned his M.D. He also spent some time in Sweden as a guest researcher at the
famed Karolinska Institute.

Kozo Tanaka (Professor, Institute of Development, Aging and Cancer, Tohoku University)

Prof. Tanaka completed his doctorate course at the Graduate School of Medicine,
University of Tokyo. He took his current position in 2012 after working as a research
associate at the Research Institute for Radiation Biology and Medicine, Hiroshima
University, as a postdoctoral fellow at University of Dundee, and as an associate professor
at the Institute of Development, Aging and Cancer, Tohoku University. He has been
studying chromosomal instability associated with cancer and aging.

Koetsu Ogasawara (Professor, Institute of Development, Aging and Cancer, Tohoku University)

Prof. Ogasawara completed his doctorate course at the Graduate School of Dentistry,
Tohoku University. He took his current position after working as a postdoctoral fellow at
the University of Tokyo and at the University of California, San Francisco, and as a chief
researcher of the National Institute of International Medical Centers. Prof. Ogasawara was
awarded the prize for young scientists of Minister of Education, Culture, Sports, Science
and Technology in 2006.

Yasuyuki Taki (Professor, Institute of Development, Aging and Cancer, Tohoku University)

Prof. Taki completed his doctorate course at the Tohoku University Graduate School of
Medicine. He studied at the Tohoku University School of Medicine, and the Graduate
School of Medicine where he earned his M.D. He worked and studied in the Institute of
Development, Aging and Cancer, Tohoku University and in Tohoku University Hospital
as a radiologist. He has been in current position in IDAC since 2013.

Motoaki Sugiura (Professor, Institute of Development, Aging and Cancer / International
Research Institute of Disaster Science, Tohoku University)

Prof. Sugiura completed his doctorate course at the Tohoku University Graduate School
of Medicine. He took his current position after working as a postdoctoral fellow at Juelich
Research Center, and as an associate professor of the Miyagi University of Education,
National Institute for Physiological Sciences, and Tohoku University. Prof. Sugiura was
awarded the Commendation for Science and Technology by the Ministry of Education,
Culture, Sports, Science and Technology in 2010.

Hozumi Motohashi (professor, Institute of Development, Aging and Cancer, Tohoku University)

Prof. Motohashi graduated from the Tohoku University School of Medicine in 1990. After
getting Ph.D from the Tohoku University Graduate School of Medicine in 1996, she
obtained a job at the University of Tsukuba. In 2006, she came back to Tohoku University
as an associate professor and has been in the current position in IDAC since 2013. She was
awarded the Young Investigator's Award and Kakiuchi Saburou Memorial Award from
Japan Biochemistry Society in 2001 and 2013, respectively.

Aging Science: from Molecules to Society | Activity Report 2017 | 10
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Program Highlights

In the first symposium, “Aging Biology”, we focused
on the biology of aging as a basis to realize
“Smart-Aging”, the motto of Institute of Development,
Aging and Cancer (IDAC). In 10 sessions over three
days, 18 invited speakers and eight speakers from IDAC
presented their cutting-edge findings. The topics
covered various aspects of aging science including
cellular senescence, stem cells, stress response,
genomic instability, and immune response, and the
mechanisms of aging were actively discussed from the
molecular to cellular and organismal levels. Moreover,
approaches to mitigate aging and aging-related
diseases were introduced, such as removal of senescent
cells. On the second day afternoon, 12 topics were also
presented in the poster session.

In the second symposium “Bioinformatics and
Preventive Medicine”, we focused on brain aging and
related diseases such as Alzheimer’s disease from the
viewpoint of the bioinformatics and preventive
medicine. In five sessions over three days, eight invited
speakers and three speakers from IDAC presented their

cutting-edge findings. The topics cover several aspects of aging science including molecular biology,
bioinformatics, big-data medicine, epidemiology, and gerontology.

“How can we age smartly?” The third symposium “Smart Aging” tried to answer this big question, by
discussing three themes: 1) what is Smart-Aging, 2) how can each individual achieve it, and 3) how do we
implement such measures in society by collecting a wide range of perspectives, including evolution, history,
demography, literature, psychology, and thanatology.

Specific Strategies for International Research Exchange

As an international research exchange event, we set a goal for young researchers to understand the
research contents of outstanding researchers. To assess the achievement level, we asked young researchers
to submit a report after the conference. Young researchers studied the research contents of the invited
speakers in advance and asked some questions at the meeting.

Representative reports by the young researchers are shown below.

Topic 1 “Aging Biology” : Professor Tom Misteli (National Cancer Institute, NIH) aims to apply those
mechanistic insights to develop a therapeutic strategy for cancer and aging. In this symposium, he talked
about recent novel knowledge about the driver’'s mechanisms of the Hutchinson-Gilford progeria syndrome
and discussed how that knowledge should be applied to a therapeutic strategy on the syndrome.

Topic 2 “Bioinformatics and Preventive Medicine” : Professor Tapas K. Kundu (Jawaharlal Nehru Centre
for Advanced Scientific Research) introduced research now ongoing at his laboratory, especially on
fundamental research for the treatment of tumors and Alzheimer’s disease. TTK21 is widely known as an
activator of histone acetyltransferase p300/CBP. He newly established a small molecule CSP-TTK21 by
coupling TTK21 with nanosphere CSP, and enabled it to pass through blood-brain-barrier. Finally, he
confirmed that mice with defective memory, a model of dementia, recovered their memory by systemically
administrating with CSP-TTK21.

Topic 3 “Smart Aging” : Prof. Laurie T. Butler (University of Reading) presented “The role of nutrition in
slowing cognitive decline in older adults”. He proposed that flavonoids, which are naturally occurring food
components in orange juice or blueberry, are effective to improve cognitive functions. Interventions with
flavonoids are highly applicable in society, because the interventions seem easier and less stressful for
participants than other interventions.

| Activity Report 2017 | Aging Science: from Molecules to Society



Principle Invited Researchers

Yo-ichi Nabeshima

(Foundation for Biomedical Research and Innovation, Japan)

Director of the Institute of Biomedical Research and
Innovation, Foundation for Biomedical Research and
Innovation since 2010. A specialist in molecular
biology and molecular pathology. Recipient of the
Japan Academy Prizes in 2013 on his research on
Klotho family.

Judith Campisi

(Buck Institute for Research on Aging, USA)

Professor of the Buck Institute for Research on Aging since
2002, A specialist in biogerontology. She is a fellow of the
American Association for the Advancement of Science
(AAAS; 2012-) and a recipient of numerous awards
including the Olav Thon Foundation Prize (2015) on her
research on aging science including cellular senescence.

Laurie T. Butler
(University of Reading, UK)

Professor of University of Reading. Head of the School of
Psychology and Clinical Language Science. A specialist in
the fields of the nutrition and cognition, memory and
choice, health behavior, leading research teams on
nutrition and health, language and cognition, ageing, and
lifespan development.

Tom Misteli

(National Cancer Institute, NIH, USA)

Director of the Center for Cancer Research, National
Cancer Institute, NIH, since 2016. A specialist in cell
biology. Recipient of numerous awards including the
Gold Medal of the Charles University (2011) and the
Herman Beerman Award (2016) on his research on
higher order genome organization.

John Gallacher

(University of Oxford, UK)

Professor of Cognitive Health, University of Oxford. He
is a specialist in the fields of healthy ageing, large-scale
objective assessment of the built environment, and
Alzheimer's disease from the viewpoint of psychology
and also epidemiology. He also engaged in UK
biobank, which is the largest biobank in the world.
Receiver of the Rank Prize (1989).

Stuart Kandell

(University of California, Berkeley, USA)

Stuart Kandell has been called a “global pioneer in
the field of creative aging” and is known for his
numerous award winning programs. He currently
travels around the country speaking, training artists
and replicating Stagebridge’s successful programs,

International Training for Young Personnel

The purpose of the international human resource
development in this forum was for young researchers to
deepen their interaction with invited speakers. As the invited
speakers were remarkable foreign researchers, we proposed for
each young researcher to assume responsibility for assisting
one of the invited speakers. This is to set up opportunities for
voung researchers to talk directly with the invited speakers.
Before the forum, young researchers studied the research
contents of the invited speakers and we recommended young
researchers to ask some questions at the meeting. As a result, a
very active discussion was performed in the forum. In addition,
we set up a Meet the Expert session to provide an opportunity
for discussion among the invited speakers and several young
researchers. In the Meet the Expert session, when young
researchers introduced their research contents, they were able
to receive very helpful comments from the invited speakers. As
a result, the exchanges between the invited speakers and
voung researchers were deepened, and we were able to achieve
the goal of the initiative.

Strategies Following the Completion of the Program

The Smart Aging Research Center (SARC) has been launched based on the three main themes of the TFC
conference, “Aging Science: from Molecules to Society”. Aging research will be advanced vigorously in
SARC. In order to strengthen our basic research of aging science, we will recruit good young investigators
who can provide significant contributions to the field. We are planning to organize one or two meetings per

year inviting young investigators in the field of basic aging science.

Aging Science: from Molecules to Society | Activity Report 2017 | 12
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Thematic Program | July 2017 — February 2018

Nonlinear Partial Differential
Equations for Future Applications

For the future progress of nonlinear partial differential equations appearing in the
phenomenon of various sciences, this program selects several topics, which are expected to
develop in the future, and organizes several events involving lecture series by representative
researchers in the topics from around the globe. The topics are: (1) Fluid mechanics, (2)

Optimal control, (3) Harmonic analysis, (4) Geometric analysis and Inverse problems. For each
topic, we organized a one week workshop, where a series of tutorial lectures and talks on related
recent research by invited speakers from abroad and Japan were presented. Furthermore, we also
organized a discussion time with young
researchers including Ph.D. students to obtain
further information.

We invited researchers in different areas
from the Institute of Fluid Science and the
Institute for Materials Research at Tohoku
University, and the Institute of Mathematics
for Industry at Kyushu University in order to
seek for new topics in the future research in

nonlinear partial differential equations.

13 | Activity Report 2017 | Nonlinear Partial Differential Equations for Future Applications



Important Goals and Degree of Achievement

To develop research on new applications arising in
nonlinear partial differential equations from sciences,
engineering, and economy, we set four important goals as
follows: (i) organize series of tutorial lectures on the
associated topics by celebrated researchers mainly from
abroad; (ii) invite researchers on the topics as speakers to
exchange ideas among audiences; (iii) invite speakers
from different areas such as engineering, etc. whose
research is possibly investigated in a mathematical
setting; (iv) and organize more formal and informal
discussions with young researchers and Ph.D. students for
future international joint research.

For the important goals, 4 international conferences
with the research themes above were held and 9 lecture
series by invited researchers were conducted.
Furthermore, 45 domestic and overseas researchers,
which involve other research fields, took on the task of
conducting lectures about their latest research themes. In
the program term, 6 overseas researchers stayed over 2
weeks and discussed topics associated with their research
themes for a good amount of time with young researchers
in Tohoku University. These activities convince us of the
sufficient achievement of our goal.

Program Organizers

Shigeaki Koike (Professor, Mathematical Institute, Tohoku University)

Prof. Koike received his doctorate from Waseda University. He took his current position
after working as an assistant professor at Waseda University and Tokyo Metropolitan
University and as an associate professor and professor at Saitama University. Dr. Koike
was awarded the JMS] Outstanding Paper Prize in 2010, and the Analysis Prize of the
Mathematical Society of Japan in 2016.

Shiger u Sakaguchi (Professor, Graduate School of Information Sciences, Tohoku University)

Prof. Sakaguchi received his doctorate from Tokyo Metropolitan University. He took his
current position after working as a lecturer at Numazu College, as an assistant professor at
Tokyo Institute of Technology, as an associate professor and professor at Ehime
University, and as a professor at Hiroshima University. Dr. Sakaguchi was awarded the
Analysis Prize of the Mathematical Society of Japan in 2012.

Hideo Kozono (Professor, Faculty of Science and Engineering, Waseda University;
Research Alliance Center for Mathematical Sciences, Tohoku University)

Prof. Kozono completed his doctoral course at the Faculty of Science, Hokkaido University.
He took his current position after working as an assistant professor at Nagoya University, as
an associate professor at Kyushu University and Nagoya University, and as a professor at
Tohoku University and Waseda University. Dr. Kozono was awarded the Siebold Prize in
2002, the MS] Autumn Prize in 2014, the Commendation for Science and Technology by the
Minister of Education, Culture, Sports, Science and Technology in 2016.

Takayoshi Ogawa (Professor, Mathematical Institute, Tohoku University; Director of
Research Alliance Center for Mathematical Sciences, Tohoku University)

Prof. Ogawa completed his Master course at the Department of Pure and Applied Science,
the University of Tokyo, and received doctorate from the University of Tokyo. He took his
current position after working as an assistant professor in Nagoya University, as an associate
professor in Nagoya and Kyushu University, and as a professor in Tohoku University. Dr.
Ogawa was awarded the Analysis Prize of the Mathematical Society of Japan in 2009,

Nonlinear Partial Differential Equations for Future Applications | Activity Report 2017
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Program Highlights

On “fluid mechanics”, Prof. Robert Denk (University of Konstanz) presented a series of lectures on the
maximal regularity theorem on Banach spaces. Prof. Denk, who invented a breakthrough in the theory of
maximal regularity, presented a clear abstract theory and explained the solvability of fundamental equations
in fluid mechanics in his lectures. He also presented several open problems to the audience, which indicate
the future direction in this topic. On “optimal control”, Prof. Andrzej Swiech (Georgia Institute of
Technology) showed a rigorous proof of the dynamic programming principle in stochastic control in a series
of lectures while Prof. Wilfrid Gangbo (University of California, Los Angeles) showed a new existence result
on the master equation in mean field games. On “harmonic analysis”, Prof. Thomas C. Sideris (University of
California, Santa Barbara) and Prof. Yoshiyuki Kagei (Kyushu University) presented a series of talks on
nonlinear partial differential equations in fluid mechanics while other invited speakers presented recent
topics on nonlinear dispersive equations via harmonic analysis.

On “geometric analysis and the inverse problem”, Prof. Daniel Peralta-Salas (Instituto de Ciencias
Matemadticas) showed in his series of lectures how the zero set of solutions of elliptic equations has
topologically rich structure while Prof. Samuli Siltanen (University of Helsinki) introduced mathematical

theory and showed numerical experiments in inverse problems of tomography by using MATLAB.

Specific Strategies for International Research Exchange

We set out to conduct international collaborative research through exchanges of ideas and information
with researchers from abroad in the program's events as specific strategies for international research
exchange. From the results, we have already undertaken some international collaborative research and a
research project with researchers outside mathematics. For instance, Prof. Koike, who is one of the
organizers, a Japanese Ph.D. student, and Prof. Swiech have almost finished a joint work on fully nonlinear
parabolic equations; Prof. Sakaguchi, also an organizer, a Ph.D. student, and Prof. Rolando Magnanini
(Universita di Firenze) have obtained a new result on geometry of solutions in partial differential equations;
Prof. Ogawa has obtained a grant in JSPS for a joint research program based on experiments on combustion
phenomena by Prof. Maruta in the Institute of Fluid Science. This project possibly extends to other areas

which relate to other organizers, and Prof. Magnanini, Prof. Denk, etc.

International Training for Young Personnel

We organized informal seminars among researchers from abroad, and young Japanese researchers and
Ph.D. students to exchange ideas and to discuss open questions. For instance, Dr. Alpar Richard Mészaros
(University of California, Los Angeles) discussed mean field games, Dr. Fernando Charro (University of
Coimbra) discussed the ABP maximum principle for the infinity Poisson equations, and Dr. Giulio Galise
(Sapienza University of Rome) discussed a new type of fully nonlinear degenerate operators in geometry.
On “geometric analysis and the inverse problem”, Prof. Siltanen and young researchers of Tohoku University
and University of Helsinki carried out a group discussion. Furthermore, a Ph.D. student of Tohoku University
visited Prof. Siltanen in University of Helsinki for two months to work on numerical experiments in inverse

problems.
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Principle Invited Researchers

Robert Denk

{University of Konstanz, Germany)

Professor at University of Konstanz in Germany. An
authority in maximal regularity theorem in Banach
spaces. He has written many books on the maximal

Michael Ruzicka

(University of Freiburg, Germany)

Professor at University of Freiburg in Germany.
An authority in PDE describing the motion of
non-Newtonian fluids. He has written many

regularity theorem from AMS, Birkhauser, and
Springer. He is the chief editor of Mathematische
Nachrichten which is one of world's leading
journals in the pure analysis published in Germany,

books on the mathematical theory of viscosity
incompressible and compressible fluids from
Springer.

Wilfrid Gangbo

(University of California, Los Angeles, USA)

Andrzej Swiech

(Georgia Institute of Technology, USA)
Professor at University of California, Los
Angeles. A specialist in optimal mass
transportation and calculus of variations.

Professor at Georgia Institute of Technology. A
specialist in regularity theory for fully nonlinear
elliptic/parabolic equations, and in stochastic
control theory. Recipient of JMS] outstanding
paper prize in Mathematics in 2010,

Daniel Peralta-Salas

(Instituto de Ciencias Matemadticas, Spain)

Thomas C. Sideris

(University of California, Santa Barbara, USA)

Professor at Department of Mathematics,
University of California, Santa Barbara. He is an
expert on the global theory of nenlinear
hyperbolic partial differential equations, in
particular, crystal growth models, motions of
elastic bodies and the compressible Euler
equation.

ERC Researcher. A specialist in the interactions
between dynamical systems, partial differential
equations, and differential geometry.

Samuli Siltanen

(University of Helsinki, Finland)

Rolando Magnanini

(Universita di Firenze, [taly)

Professor at Universita di Firenze. A specialist in
the geometry of solutions of partial differential
equations.

Professor at University of Helsinki. A specialist in
mathematical theory and numerical methods in
various real-world inverse problems.

Strategies Following the Completion
of the Program

We will produce a proceeding to
distribute our activities. We will also try
to keep communications with young
researchers from abroad to establish
international joint works in the next
generation in Japan. Furthermore, we will
promote fusion research with other
research fields including the collaborative
research with Institute of Fluid Science,

Tohoku University.
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Thematic Program | July 2017 — September 2017

New Horizons in Food Science via
Agricultural Immunology

Creating new technologies to produce healthy plants, livestock and marine products based on
an understanding of "agricultural immunology" is essential for breaking away from current
agriculture that depends on medicines, such as pesticides and antibiotics. In addition,
developing a system to evaluate the safety and functionality of foods produced with a new
understanding of “agricultural immunology”, and devising an approach to its social
implementation are also indispensable strategies for linking basic research and application. The

purpose of this program is to create a food safety system based on “agricultural immunology”.
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Important Goals and Degree of Achievement

The primary goal of this program is to promote food science and establish a new generation of agricultural
production that does not depend on medicines, such as pesticides and antibiotics, through the interaction of
researchers who are top scientists in the world and young researchers & graduate students who belong to
Tohoku University. To achieve this goal, this program was composed of international symposiums to
understand the cutting edge “agricultural immunology” and youth programs to discuss with invited top
scientists about the on-going research projects conducted by the young researchers & graduate students. To
clarify the basic research and application of “agricultural immunology”, the program was divided into three
independent but related stages (Stage 1: Agricultural immunology, Stage 2: Safety and functional evaluation
and Stage 3: Social implementation). In Stage 1, participants discussed with Dr. Jean-Marc Reichhart (Innate
immunity), Dr. Fuller W. Bazer (Animal biology) and other invited scientists about concrete strategies for
activating innate immune system of plants, livestock and marine organisms. In Stage 2, participants
discussed with Dr. Susan M. Gasser (Molecular biology), Dr. Mitsuhiro Yanagida (Molecular genetics) and
other invited scientists about novel methods for scientifically evaluating food safety and functionality. In
Stage 3, participants discussed with Dr. Rodolfo M. Nayga Jr. (Food policy economics) and other invited
scientists towards the realization of an effective food safety system. In the public course, we also gave a
lecture for the general public to deepen wider understanding of food safety. Through these programs, we
succeeded in disseminating the frontier of “agricultural immunology” from Tohoku University to the world.

Program Organizers

Hisashi Aso (Professor, Graduate School of Agricultural Science, Tohoku University)

Prof. Aso graduated from the Tohoku University Faculty of Agriculture. He served at the Tohoku University
Faculty of Medicine as an assistant professor and obtained his Ph.D. degree (Medicine), He then served in the
Ministry of Agriculture, Forestry and Fisheries as a senior researcher and a chief of the Physiology Unit. Since
2011, he has taken his current position at the Tohoku University Graduate School of Agricultural Science after
serving as an associate professor. From 2015 to 2017, he had also served as the director of International
Research and Education Center for Food and Agricultural Immunology (CFAIL).

Masaaki Toyornizu (Professor, Graduate School of Agricultural Science, Tohoku University)

Prof. Toyomizu completed his doctorate program at the Tohoku University Graduate School of Agricultural
Science and obtained his Ph.D. degree (Agriculture). He served at the Kagoshima University Faculty of
Agriculture as an assistant professor and also served at the Niigata University Faculty of Agriculture as an
associate professor. Since 2008, he has taken his current position at the Tohoku University Graduate School of
Agricultural Science after serving as an associate professor. Erom 2013 to 2017, he served as a vice dean of
Tohoku University Graduate School of Agricultural Science.

Haruki Kitazawa (Associate Professor, Graduate School of Agricultural Science, Tohoku University)
Associate Prof. Kitazawa completed his master program at the Tohoku University Graduate School of Agricultural
Science. He served as an assistant professor and received his Ph.D. degree (Agriculture). He served in National
Cancer Institute (NCI) of National Institutes of Health (NIH) as a post-doctoral fellow. Since 2007, he has taken
his current position at the Tohoku University Graduate School of Agricultural Science. From 2015, he also served
as a vice director of International Research and Education Center for Food and Agricultural Immunology (CFAID.
He received a research award from the Japanese Association for Food Immunology in 2012.

Tomonori Nochi (Associate Professor, Graduate School of Agricultural Science, Tohoku University)
Associate Prof. Nochi completed his doctorate program at the Tohoku University Graduate School of
Agricultural Science and received his Ph.D. degree (Agriculture). He served at the University of Tokyo Institute
of Medical Science and University of North Carolina at Chapel Hill as a post-doctoral fellow. Since 2013, he has
taken his current position at the Tohoku Universily Graduate School of Agricultural Science. From 2015, he also
served as a unit leader of International Research and Education Center for Food and Agricultural Immunology
(CFAI). He received a research encouragement award from the Japanese Society for Immunology in 2010.

Shoichiro Kurata (Professor, Graduate School of Pharmaceutical Sciences, Tohoku University)

Prof. Kurata completed his doctorate program at the University of Tokyo Graduate School of Pharmaceutical
Sciences and obtained his Ph.D. degree (Pharmacy). He served in University of Tokyo as an assistant professor and
University of Basel in Switzerland as a post-doctoral fellow. Since 2007, he has taken his current position at the
Tohoku University Graduate School of Pharmaceutical Sciences after serving as an associate professor. He received
tk a research award from Japanese Association for Developmental & Comparative Immunology in 2009 and a Science
and Technology Award from the Minister of Education, Culture, Sports, Sciences and Technology in 2015.
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Program Highlights

The highlight of this program was summarized
in three sequential events entitled "Frontiers in
agricultural immunology (Stage 1)", "Food safety eom
and functional evaluation (Stage 2)", "Social '
implementation of new food technology (Stage
3)". In Stage 1, the subjects of discussion were
focused on understanding molecular mechanisms
by which vertebrates and invertebrates recognize
pathogens to induce immune reactions. Through
the discussion, we devised alternative strategies in
agriculture to produce healthy plants, livestock
and marine products without the use of high
amount of medicines, such as pesticides and
antibiotics. In Stage 2, the subjects of discussion

were focused on understanding the recent
progress of scientific technology to evaluate the
effects of multiple food ingredients that are
beneficial or harmful to health on human
metabolism, immunity, epigenetics, genomic
stability, etc. In Stage 3, the subjects of discussion
were focused on studying methods to investigate
consumer's assessment for foods produced by a
new technology based on "agricultural
immunology” as one of our responsibilities is to
spread the new foods to industry and citizens. In
the youth program, young researchers and
graduate students discussed “agricultural
immunology” through oral and poster
presentations. Through all the programs,
participants made a great leap as specialists of

“agricultural immunology”.

Specific Strategies for International Research Exchange

Since 2015, the Tohoku University Graduate School of Agricultural Science has established the
International Education and Research Center for Food and Agricultural Immunology (CFAI) to lead the
research of “agricultural immunology” as a pioneer. In addition, from 2017 to 2021, the Tohoku University
Graduate School of Agricultural Science has been adopted for the Core-to-Core program by the Japanese
Society for the Promotion of Science (JSPS) to accelerate the research at the world scale. In the Core-to-Core
program, several overseas research bases have been established in the US, the Netherland, Argentina and
China. Among them, it should be noted that Wageningen University, one of our research partners in the
Core-to-Core program, is the highest ranked university in the QS World University Rankings in the field of
Agriculture & Forestry. In this program, many researchers were invited from the overseas research bases to
promote the future international collaboration with the Tohoku University Graduate School of Agricultural
Science. The international research exchange developed in this program will be taken over to the
Core-to-Core program, thus it could be further developed under the initiative of the Tohoku University
Graduate School of Agricultural Science.
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Principle Invited Researchers

Jean-Marc Reichhart

(University of Strasbourg, France)

A distinguished professor of University of
Strasbourg. He discovered the Toll-pathway as an
essential defense molecular cascade in
invertebrates using a drosophila model. His
research led to a considerable elucidation of the
innate immune system in mammals. He
contributed to the Nobel Prize in Physiology and
Medicine in 2011 (Winner: Dr. Jules A. Hoffmann).

Susan M. Gasser
(Friedrich Miescher Institute, Switzerland)

The Director of Friedrich Miescher Institute and
a specialist in molecular biology. She
contributed to the molecular genetics of
genome function and received the Gregor
Mendel Medal in 2006, an INSERM
International Award in 2011, the Weizmann

Fuller W. Bazer
(Texas A&M University, USA)

A distinguished professor of Texas A&M University
and a specialist of animal biology. He has been
engaged in the research of interferon tau, which
possesses an essential role in implantation and
maintenance of embryos in ruminants. He
received the Wolf Prize in Agriculture in 2003,

Mitsuhiro Yanagida

(Okinawa Institute of Science and Technology
Graduate University, Japan)

A professor of the Okinawa Institute of Science and
Technology Graduate University and an emeritus
professor in Kyoto University. He contributed to
molecular genetics, especially regulation
mechanisms of cell cycle. He was selected as one of

the members who has performed distinguished
services in the field of culture in 2004 and received
the Order of Cultural Merit in 2011,

Women and Science Award in 2013,

Rodolfo M. Nayga, Jr.

(University of Arkansas, USA)

A distinguished professor of University of
Arkansas. He received a title of the Tyson
Endowed Chair at University of Arkansas’s
Department of Food Policy Economics due to his
outstanding economic, policy and health
benefits of food consumption.

International Training for Young Personnel

The target of the youth program conducted in all three stages was young researchers and graduate
students who will be experts of “agricultural immunology” in the future. We tried to provide multiple
opportunities for the young researchers and graduate students to interact with the world's top-level
researchers invited. To participate in the active discussion in the youth program, young researchers and
graduate students organized seminars before the youth program to deepen their understanding of the
research contents of the invited researchers. All participants were able to discuss intently with invited
researchers in English through oral/poster presentations and group discussions.

Strategies Following the Completion of the Program

The Tohoku University Graduate School of Agricultural Science
has promoted international collaborative research and human
resource development under the support of JSPS Core-to-Core
program since 2017. To accelerate our activities, we have tried to
establish a system to supervise Ph.D. candidates jointly with
collaborative universities in the US and the Netherlands. In
addition, by continuing to organize an annual international
symposium on "agricultural immunology", we will further develop
international exchanges aiming for a substantial upshift in progress

in the research of “agricultural immunology”.
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Junior Research Program | May 2017 — August 2017

Nanostructured Magnetic
Materials: Challenges for Next-

Generation Materials

To achieve energy-saving and resource-saving society, it is
strongly desired to develop higher performance materials.
Nanostructured magnetic materials have attracted much
attention as next-generation materials which meet this need.
However, we have not obtained nanostructured magnetic
materials with the theoretically expected high performance.
Thus, to overcome this situation, we require new scientific
and technical breakthroughs. In this program, with an aim to
create such breakthroughs, we had an international
workshop to promote the better understanding of previous
studies on nanostructured magnetic materials and the
challenges, and we discussed new approaches and ideas for
the creation of next-generation materials. Furthermore, we
had a follow-up seminar on the application of magnetic
materials to obtain better understanding of their

applications.
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Important Goals and Degree of Achievement

The important goals of this program are to obtain better understanding of previous studies on
nanostructured magnetic materials centered on permanent magnets and the related challenges, and to discuss
novel approaches and ideas for the creation of next-generation materials with the experts on nanostructured
magnetic materials. Creating an opportunity for young researchers and students to interact with the experts is
also an important goal of this program. To achieve these goals, we had an international workshop and invited
experts on nanostructured magnetic materials to this workshop. This workshop had lectures by the experts on
permanent magnets to obtain better understanding of their previous works, and we discussed the optimal
microstructure of magnets for enhancing their properties with the experts. At this workshop, the experts in the
different fields from permanent magnets also gave lectures on their works and they participated in our
discussions. Their participation in the discussions enabled us to obtain new viewpoints in the discussions on
overcoming the challenges for the development of higher performance magnets, and it led to deeper
discussions on novel approaches and ideas toward the development of novel magnetic materials. Furthermore,
young researchers and students obtained the opportunity to interact with the invited experts through their
poster presentations at this workshop. Thus, we were able to fully achieve the goals of this program.

Program Highlights

The highlights of this program consist of a basic lecture on nanostructured magnetic materials for students
and young researchers, an international workshop, and a follow-up seminar. At the basic lecture, Prof.
Hirotoshi Fukunaga (Nagasaki University) gave students and young researchers a basic lecture on the
physics of nanostructured magnetic materials, so that they can obtain better understanding of the lectures at
the workshop and to actively participate in the discussions. The workshop had 6 lectures on the research and
development of nanostructured magnets (bulk-type, film-type, and nanoparticles based magnets), the
analysis techniques of magnets, and the computer calculation of magnets. This workshop also had 4 lectures
by experts in the research fields of soft magnetic nanoparticles and the electrochemical fabrication of
magnetic films or ceramics. Through these lectures, we had active discussions on the development of higher
performance magnets. Furthermore, the discussions with the experts in the different fields from permanent
magnets enabled us to obtain novel viewpoints for the development of novel magnetic materials. In addition,
the workshop had 14 poster presentations by young researchers and students, and they had active
discussions with the invited experts. At the follow-up seminar, Assist. Prof. Sung Hoon Kim (Wonkwang
University) gave a lecture on magneto-mechatronics and the medical applications, and we discussed the
desirable properties of magnets for the applications. Furthermore, he performed the demonstration of a
rehabilitation system introduced in his lecture.

Program Organizers

Yoshiaki Hayashi (Assistant Professor, Research Institute of Electrical Communication,
Tohoku University)

Assist. Prof. Hayashi completed his doctorate course at the Graduate School of Engineering,
Tohoku University, and recieved his Ph.D. in engineering. His major is magnetic engineering,.
He took his current position after working as a postdoctoral researcher at Tohoku University.

Tomoyuki Ogawa (Assistant Professor, Graduate School of Engineering, Tohoku University)
Assist. Prof. Ogawa completed his doctorate course at the Graduate School of Science and Technology, Keio
University, and recieved his Ph.D. in engineering. His major is magnetic nanoparticles. He took his current
position after working as a postdoctoral researcher at The University of Tokyo, and as an assistant at
Tohoku University. He is the president and representative director of Future Materialz Co., Ltd. He received
the Kyoto SMI Nakatsuji Award and the Outstanding Paper Award of The Japan Society of Applied Physics.

Sung Hoon Kim (Assistant Professor, Department of Electronics Convergence Engineering,
Wonkwang University)

Assist. Prof. Kim completed his doctorate course at the Graduate School of Engineering, Tohoku
University, and recieved his Ph.D. in engineering. His major is magneto-mechatronics. He took
his current position after working as an assistant professor at Tohoku University. He received the
NE Japan Technology Award.
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Principle Invited Researchers

J. Ping Liu
(University of Texas at Arlington, USA)

Distinguished Professor at University of Texas at
Arlington. He works on the research and
development of nanostructured magnetic
materials including magnetic nanoparticles. He
is one of the editors of a book entitled
“Nanoscale Magnetic Materials and Application”.
He is a fellow of the American Physical Society.

Hirotoshi Fukunaga
(Nagasaki University, Japan)

Trustee and professor at Nagasaki University.
He works on the computer calculation and
experimental development of hard and soft
magnetic materials. He received the
Achievement Award and Society Award of the
Magnetics Society of Japan.

Masaaki Takezawa
(Kyushu Institute of Technology, Japan)

Professor at Kyushu Institute of Technology. He
waorks on the analysis of magnetic materials using
a magnetic optical effect. He is one of the authors
of a book entitled "Progress of Fundamentals and
Developments of Novel Nd-Fe-based Permanent
Magnets Free from Dy™.

Shinpei Yamamoto

(National Institute of Advanced Industrial Science
and Technology (AIST), Japan)

Senior Researcher at Soft Magnetic Materials Team,
Magnetic Powder, Metallurgy Research Center,
AIST. He waorks on the research and development
of soft magnetic nanoparticles. He received the
Kyoto SMI Nakatsuji Award and the Award for
Innovatory Research of the Japan Society of Powder
and Powder Metallurgy.

Thomas Schrefl

(Danube University Krems, Austria)

Senior Researcher at Center for Integrated Sensor
Systems, Danube University Krems. He works on
the computer calculation of nanostructured
magnetic materials including permanent magnets.
He received the START Prize of the Austrian
Science Fund.

Satoshi Hirosawa
(National Institute for Materials Science (NIMS), Japan)

Director-General at the Element Strategy Initiative Center
for Magnetic Materials, Research Center for Magnetic and
Spintronic Materials, NIMS. He works on the research and
development of rare-earth magnets. He is one of the authors
of a book entitled “Progress of Fundamentals and
Developments of Novel Nd-Fe-based Permanent Magnets
Free from Dy". He received the Achievement Award of the
Magnetics Society of Japan.

Tetsuo Uchikoshi

(National Institute for Materials Science (NIMS), Japan)

Group Leader at Fine Particles Engineering Group,
Research Center for Functional Materials, NIMS. He
works on the research and development of
fabrication techniques for ceramics based on the
colloidal processing. He received the Science Award
of the Society of Inorganic Materials, Japan and
Fellow of the Ceramic Society of Japan.

Specific Strategies for International Research Exchange

At the workshop, we were able to fully achieve the exchange of opinions on nanostructured magnetic
materials with the invited overseas researchers, and we were also able to build basic relationships with them
for cooperative research. We will maintain the relationships built through this workshop, and we expect
these relationships to lead to international cooperative research with the overseas researchers in the future.
In addition, we had a concrete research exchange with Assist. Prof. Kim. After the follow up seminar, we
performed a demonstration of our synthesis techniques for magnetic nanoparticles to Assist. Prof. Kim, and
he also performed his demonstration of the rehabilitation system introduced in his lecture.

Strategies Following the Completion of the Program

Our final goal is to create new scientific and technical breakthroughs for the development of novel
magnetic materials. However, it is difficult to create such breakthroughs in a short period of time. Thus, to
achieve the final goal, we must keep the research exchanges with the invited researchers built through this
program and continue to build new relationships with other researchers for new research exchanges.
Therefore, we are going to proactively raise funds for research in order to enable us to have such research
exchanges.
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Junior Research Program | January 2018 — March 2018

Political and Social Dynamics of
Crisis and Innovation in Japan,
Asia and the World

Facing globalization, many advanced countries struggle to
readjust their social, economic and political institutions to
address the challenges imposed by financial crises, shrinking
populations, and global power shifts. East Asia’s economic
growth has become a major driving force of such global
change. As an economically and technologically advanced

society, Japan finds itself at the intersection of these East Asian

and global developments. Thus, understanding Japan’s policy
choices is critical for understanding the future of East Asia and the world. As Japan seeks to
define its role and responsibilities in global affairs, two decades of low economic growth, rapid
demographic change, and the implications of the 11 March 2011 triple disaster have generated a
sense of national decline. This project revisits these notions of decline and demonstrates how
discourses on crisis and decline have been a crucial force for innovation and the reform of public
policy institutions. To show how fears of national decline in the past and the present shape - and
are shaped by - social and political transformations, this project brings together scholars of
political science, economics, sociology, media and cultural studies, and history.
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Important Goals and Degree of Achievement

This project accounts for social and political discourses that often display a loss of orientation and prescribe
areturn to Japan's postwar trajectory of economic growth and social stability. By doing so, however, we
problematize the ideas of ‘decline’ and ‘crisis’. We examine the discrepancy between Japan’s ostensibly
ongoing ‘crisis’ and the reality of the safe, stable, and prosperous society relative to other countries. The main
objective is to understand how crisis narratives drive policy and institutional change in Japan.

Program Highlights

This project was comprised by the following three main events.

First, Dr. Paul O’Shea (Lund University), co-organizer of this project, offered a special lecture to Tohoku
University students and the general public on the theme of “Risk Communication and Safe Food in
Post-Fukushima Japan”. Held at the Graduate School of Law at Tohoku University on February 7, 2018, this
lecture offered new perspectives in social science research on the problem of food security and its related
public discourses following the disaster at the Fukushima nuclear power plant in 2011.

The second main event of this project was a roundtable discussion on the theme of “Japan as ‘Number
Three?" : Revisiting Academic and Public Discourses on Japan’s ‘Lost Decades’ ”. Convened at the TOKYO
ELECTRON House of Creativity on February 8, 2018, this roundtable featured prominent panelists from
various social science backgrounds who offered insights into the “lost decades” crisis discourse and the
dynamics of policy and institutional change in contemporary Japan.

Finally, the third event was a one-day workshop convened on February 9, 2018 devoted to the topic of
“Political and Social Dynamics of Crisis and Innovation in Japan, Asia and the World”. Ten Japan specialists
from Europe and Japan engaged in discussions on the origins and effects of crisis narratives in contemporary
Japan's social and economic politics, political institutions, and foreign relations.

Program Organizers

Sebastian Maslow (Project Assistant Professor, Graduate School of International
Cooperation Studies, Kobe University)

Previously Assistant Professor at the Centre for East Asian Studies, University of
Heidelberg; and Assistant Professor at the Graduate School of Law, Tohoku University,
before joining Kobe University. His publications include the co-edited volume Risk
State: Japan’s Foreign Policy in an Age of Uncertainty (Routledge, 2015).

Christian Wirth (Research Fellow, GIGA German Institute of Global and Area Studies)

Christian Wirth obtained his Ph.D. at Waseda University's Graduate School of Asia-Pacific
Studies. He was a post-doctoral research fellow at the Asia Institute at Griffith University,
Visiting Associate Professor at the Graduate School of Law, Tohoku University, and
lecturer at the Leiden University Institute for Area Studies, before joining GIGA in 2018.
Dr. Wirth’s publications include Danger, Development and Legitimacy in East Asian Maritime
Politics: Securing the Seas, Securing the State (Routledge, 2018).

Paul O’Shea (Associate Senior Lecturer, Centre for East and South-East Asian Studies,
Lund University)

Paul O’Shea received his Ph.D. from the School of East Asian Studies, University of
Sheffield. He was post-doctoral research fellow at Stockholm School of Economics and
Lund University, and Assistant Professor at the School of Culture and Society, Aarhus
University before joining Lund University in 2016. His publications include the co-authored
monograph Regional Risk and Security in Japan: Whither the Everyday (Routledge, 2015).

Ra Mason (Sasakawa Lecturer, School of Politics, Philosophy, Language and Communication
Studies, University of East Anglia)

Ra Mason received his Ph.D. from the School of East Asian Studies, University of

Sheffield. Before joining the University of East-Anglia in 2016, he was the senior lecturer

at the University of Central Lancashire's program in Asia Pacific International Relations,
JSPS Research Fellow at the University of the Ryukyus, and Lecturer at the International
Graduate School of Accounting Policy, Tohoku University. His publications include

Japan's Relations with North Korea and the Recalibration of Risk (Routledge, 2014).
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Principle Invited Researchers

David Chiavacci
(University of Zurich, Switzerland)

Professor in Social Science of Japan at the
Institute of Asian and Oriental Studies,
University of Zurich. His research interests
include immigration and immigration policy in
Japan and social structures and social inequality
in Japan.

Bryce Wakefield

({Leiden University, Netherlands)

Assistant Professor of international relations
and area studies at the Leiden University. As an
expert in international relations, he focuses on
Japan's foreign and security policies.

David Leheny

(Waseda University, Japan)

Professor at the Graduate School of Asia-Pacific
Studies, Waseda University. His research focuses
on Japanese politics, East Asian security, culture
and international relations.

Iris Wieczorek
(GIGA Institute of Asian Studies, Germany)

Senior Research Fellow at the GIGA Institute of
Asian Studies. Her research focuses on innovation
processes and networks in Japan's economy and
science.

Specific Strategies for International
Research Exchange

This project brought together experts on Japanese
society, economics and politics from Europe and
Japan. Thus, combining various analytical approaches
and levels of analysis in discussion themes such as
Japan’s demographic decline, socio-economic
disparity, economic reforms, civil society, populism,
and Japan's national security, this project offered new
perspectives on the formation of crisis narratives and
their effects on institutional change. Building on the
results of this international and inter-disciplinary
research, we will further include case studies on policy
change in Japan’s higher education sector and ODA
strategy, before re-convening for a second workshop
held in Hamburg in October 2018. The final results of
this international joint research project will be
published in the form of an edited volume.

g missiles:
as a chronice crisis

Strategies Following the Completion of the Program

The result of this international and interdisciplinary project will be published in the form of an edited
volume by the end of FY2018. In order to allow for a smooth publication process with high-quality
contributions, the organizers of this project have asked all participating project members to revise their
papers based on the discussions at the Tohoku workshop. The revised papers will be presented at a second
workshop to be held at the GIGA Institute of Asian Studies in Hamburg in October 2018. The second
workshop will feature two additional case studies (education policy and ODA policy) as well as a

contribution on theoretical debates on crisis narratives in social science research.
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Other Activities | August 3,2017

Falling Walls Lab
Sendai 2017

A presentation competition was held jointly with
the Falling Walls foundation of Germany for junior
researchers aged 18 or above on August 3, 2017.
2017 marked the fourth year of the preliminary
competition, which was first held in the Asian region
at Tohoku University, featuring participation by 26
individuals from Tohoku University and others. All
contestants presented their cutting-edge research or
business model in 3 minutes and the top three
participants were awarded and dispatched to Berlin on
November 8 to enter the final round.

The TEC conducted the coaching sessions for the
applicants and the training sessions for the three

winners in order to improve their presentation skills.
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Other Activities | April 2017 — March 2018

Quattro Seminars

The TEC has regularly held a series of seminars,
commonly known as the “Quattro Seminars”, on the
humanities and social sciences as part of the URA and
Tohoku Forum for Creativity Collaboration Project, Tohoku
University. The Quattro Seminars aim to deepen
collaborations between the four schools of humanities at
Tohoku University, to explore interdisciplinary research
themes, and are opened widely to the public. The seminars
were held 4 times in 2017. Totally we saw the participation
of up to 300 researchers who were able to use the seminars
as an opportunity to engage in vigorous discussion and
strengthen their interpersonal connections.

*The term Quattro in the common name of the series stands for “4”,
representing the four faculties including the Faculty of Arts and Letters,
the Faculty of Education, the School of Law, and the Faculty of Economics,
The series is hosted through cooperation by the TFC and the URA center.

Other Activities | March 3 — 4, 2018

Discovery Event for
Aspiring Female Scientists

The Discovery Event for Aspiring Female Scientists was held on
March 3 and 4, 2018. As many as 15 female high school students
actively participated in this event, which was aimed at female
students who are interested in enrollment at the University. It
consisted of lectures by talented female researchers in the fields
of environmental sciences and ophthalmology as well as talks by
young female scientists from Tohoku University, and it also
included group discussions with others. The participants gained
a valuable opportunity to talk with other female students from
across Japan and also went on an observation at the medical
laboratory provided by Prof. Noriko Osumi.
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Other Activities | May 27 and August 19, 2017

Special Lectures

B Prof. Ryuta Kawashima’s TV Brain Training Seminar

The Tohoku Forum for Creativity held an outreach event on
May 27, 2017.

Prof. Ryuta Kawashima, (Director of the Tohoku University
Smart Aging International Research Center, Director of the
Tohoku University Institute of Development, Aging and Cancer
Research Laboratory) gave a lecture and then presented his
popular “Dr. Ryuta Kawashima's TV Brain Training” as seen in
lectures and on Sendai Television, providing participants an
opportunity to learn about the proper approach to aging.

In the first portion of the seminar, Prof. Kawashima gave a
lecture on smart aging, of which he is a leading advocate. In the
second portion of the seminar, five panelists took questions from
the audience and provided easy-to-understand explanations on
the latest research and data. In the third and final portion of the
seminar, Prof. Kawashima invited the audience to take the
famous “Dr. Kawashima's Brain Training” challenge.

B Special Lecture from the Nobel Laureate Prof.
Takaaki Kajita

On Saturday, August 19, 2017, Tohoku University held a special
lecture from the Nobel Laureate Prof. Takaaki Kajita.
At the symposium, prominent researchers gave lectures on the
cutting-edge neutrino research, including Professor Takaaki
Kajita, Director of the University of Tokyo Institute for Cosmic
Ray Research and the 2015 Nobel Physics Prize winner for “the
discovery of neutrino oscillations, which shows that neutrinos
have mass”, Professor Tsuyoshi Nakaya from Kyoto University's
Faculty of Science, and Professor Kunio Inoue, Director of the
Tohoku University Research Center for Neutrino Science.

A talk session was also held featuring the professors appearing
in the symposium and high-school students. The symposium
welcomed 700 attendees from Tohoku region and throughout

Japan, making it a major success.

Other Activities | April 2017 — March 2018

Emerging Perspectives

Program

The TFC has carried out the Emerging Perspectives Program
since 2017 to provide the seeds for future Thematic and Junior
Research Programs through seminar lectures by researchers in
various research fields. In the 2017 academic year, the following
research events were held: “Study Group in Mathematics and
Industry 17, “Data and Intelligence”, “Workshop on International
Linear Collider (ILC) with us”, “Fusion with Mathematical
Neuroscience of Mutually Exclusive Control of a Distributed and
a Central Nervous System”, “Mathematics and Information
Society”, and “TFC Fusion Research Seminar #1 - #8".
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32



33

Support for Young Researchers | March 2016 -

Leading Young Researcher
Overseas Visit Program

This Program is one of the central pillars in transforming the research environment at this
university, with support from the program for promoting the enhancement of research
universities from the Ministry of Education, Culture, Sports, Science and Technology (MEXT) in
2013, implemented by the Tohoku Forum for Creativity in cooperation with the University
Research Administration Center, Tohoku University. The program deploys junior researchers
(researchers and faculty under the age of 40, as well as graduate students in the second semester
of their doctoral programs and postdoctoral fellows at our graduate schools) overseas to
cultivate leadership and an international viewpoint. The strategic deployment of highly
motivated, outstanding junior researchers to excellent universities and research organizations
overseas helps those researchers develop into leaders in the international academic world, and
helps create new currents of academic research. Through the program, we expect to strengthen
the presence of our junior researchers, and of the university, by taking the opportunity to
participate in new elite academic research communities and leveraging the research results and
interpersonal networks thereof to achieve future leadership in the relevant domains. For this
reason, we prioritize selectin of submissions from junior researchers that clearly state the
positioning of this program in the formation of their careers and as strategy for improving this
university’s research capabilities. Normally, we support mid-term overseas studies of periods
from six months to one year. The program of 2017 sent 10 junior researchers to overseas
research organizations. Furthermore, presentations were held upon their return, and further
follow up is provided to help cultivate those individuals as superb global leaders.
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Pick Up!
Report 1

Visiting institute : University of California, Los Angeles (USA)

Research theme : A Study of Brain Computing System Based on High-Density 3D Interconnect Networking
using Directed Self-Assembly

Visiting Period : March 3, 2016 - July 31, 2017

Visitor: Takafumi Fukushima (Associate Professor, School of Engineering, Tohoku University)

Project Outcome

Thanks to the Leading Young Researcher Overseas Visit
Program 2015, [ stayed as a visiting faculty at the Center
for Heterogeneous Integration and Performance Scaling
(CHIPS), which is a consortium created by Subramanian S.
Iyer (nicknamed Subu), Distinguished Chancellor’s
Professor at the Electrical Engineering Department, UCLA,
which is designated as a benchmark for Tohoku University.
Around a year before my stay, Subu had returned to his
alma mater UCLA from IBM to take up educational
positions and conduct fundamental research on a new
electronic system integration for future neuromorphic
computing with artificial intelligence (AI). Subu possesses
an extremely good-humored nature, and having found a
kindred spirit, I was able to smoothly begin researching the
new high-performance, scalable, and flexible system
integration that I proposed. I learned from Subu how to
integrate the neuromorphic circuits with electronic systems
through devices from the hardware point of view, with an
eye towards upcoming next-generation Al. Fortunately,
with the addition of a first-year Ph.D. candidate and a
postdoctoral researcher, our research progressed favorably.
I was concerned about returning to Japan midway through
the research, but thanks partly to a suggestion from Subu, I
received permission from the head office of this program
for a five-month extension, and over the 17-month stay I
was already able to present the 10 joint research results at
several international conferences.

Further Development and Networking

I was able to study not only materials and devices but also the advanced system integration needed to
functionalize them effectively through optimal design/assembly. The research activity on highly-integrated
flexible systems has grown in scale even in Subu’s group. Upon returning to Japan I have been exploring the
application research of our flexible systems while pursuing fundamental research to the level of material
design. Even following my return here, we have been sharing our progress through weekly web meetings,
and at the moment we are undertaking research focused on different applications. Around a year after |
returned to Japan I was able to visit UCLA again in order to further deepen my understanding regarding the
joint research going forward. In addition, I was also able to link up with joint research being conducted with
two companies in the vicinity of Los Angeles. The fact that it has been possible to build positive relationships
with them that will continue long term was the biggest outcome of this program. I hope to connect the
system-oriented research that is unique to the U.S. with the research specific to materials and devices that
are Japan'’s forte to do my original interdisciplinary research going forward.
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Pick Up!
Report 2

Visiting institute : University of Chicago (USA)
Research theme : Exploring New Spin Defect Materials and Systems for Quantum Information
Technologies

Visiting Period : March 17,2017 - March 9, 2018

Visitor: Shun Kanai (Assistant Professor, Research Institute of Electrical Communication, Tohoku University)

Project Outcome

Professor David D. Awschalom, who accepted this visit to Chicago University, has studied the spin and
optical natures of semiconductors for more than 30 years. For these 10 years, he has also worked on their
applications for quantum memories using, for example, the nitrogen-vacancy (NV’) center in diamond. In
this visit, I studied the concept on the defect center in semiconductors condensed and enhanced by the
members in his group. At UChicago/Argonne National Laboratory, which has a Joint Research Contract with
Chicago University, I constructed the new confocal microscopy system, which enables standard
characterization as well as manipulation of the NV~ center's spin state in diamond. As shown in Fig. 1, NV~
center-enriched diamond emits red light when green light is applied. I have constructed a fast scanning
system to see the signal from the single NV~ center there, and obtained the photoluminescence signal with
special resolution < 1 pm as shown in Fig. 2. Electron paramagnetic resonance and Rabi oscillation, which are
basic means to manipulate the spins in defect center is realized by a time resolved photoluminescence
system.

Now the natural materials with quantum spin coherence time (72) longer than 1 ms at room temperature
are obtain by defects in diamond and SiC. I have calculated the T: of the various oxides and chalcogenides
using Cluster Correlation Expansion for the first time in the world, and obtained T: = 58.0 (15.8) ms, which is
50 times larger than the longest T: ever observed. This work has clarified the possible long T: host materials,
expanding the functionality of the defect center for quantum memory applications, which had previously

been limited to diamond and SiC.

800 kcps

400 keps

0 keps

Figure 1: Photographs of the diamond sample under 532 nm Nd:YAG laser taken without (left}  Figure 2: Two-dimensional photoluminescence
and with (right) 630 nm long pass filter (the filter which cuts light with wavelength shorter than  (wavelength: 600—850 nm) image of diamond.
630 nm),

Further Development and Networking

In spintronics research, which combines the functionalities of spin and charge degrees of freedom of
electrons, the materials on ferromagnet and defect center have been studied separately for different
purposes because of the difference in their scale of spin network. In this visit, I have conducted the research
on defect center; theory, and experiments from the basics to application. As I have studied the spintronics in
ferromagnet in Japan for approximately 10 years, now 1 am focusing to develop the new research field which
combines two spintronics materials with different spin scales to achieve new functionalities. We are planning
to exchange staff and students between both sites. Through the daily discussion with researchers in the
group as well as my own experience in the visit, I learned the differences of research environment; research
style, funding system/amount, etc. The knowledge, personal connection, and research environment I got in
this visit are my second foundation and will be my treasure for life. I intend to contribute to Tohoku
University based on these experiences.
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Tohoku Shinkansen

Narita Sky Access Line Approx. 60 min, Approx, 95min,

Approx. 60 min, = Tohoku Shinkansen
Approx. 100 min.

Marita Express

Approx. 100 min.

From Sendai Airport From Sendai Station

By taxi : Approx. 10 min. by taxi from the West Exit on the first floor of Sendai

Sendai Ai Access Li
endai Airport Access Line Station

Approx. 25 min,

By foot : Approx. 15 min. walk from the West Exit of Sendai Station

From Aoba-dori Ichibancho Station

By foot : Approx. 5 min. walk from the South-1 Exit of Aoba-dori Ichibancho
Station

Contact

Tohoku Forum for Creativity, Organization for Research Promotion, Tohoku University
2-1-1 Katahira, Aoba-ku, Sendai 980-8577 JAPAN

Administrative Office: 1st Floor, TOKYO ELECTRON House of Creativity
TEL:+81-22-217-6292  FAX:+81-22-217-6293

E-mail : creativity@ml.tohoku.ac.jp
URL : http://www.tfc.tohoku.ac.jp/
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