Dr. Yoshinori Yamamoto

Director
Advanced Institute for Materials Research (AIMR)
Tohoku University

AIMR’s mission is to establish a Premier
Research Center for materials science, to reform
the conventional Japanese research and
management systems, and to construct

a “visible center” through tie-up research with
overseas researchers in international networks
and satellite centers. To achieve this goal,
research that fuses physics, chemistry, materials
science, bioengineering and electronic/mechanical
engineering is proceeding actively.

Recently, global competition in recruiting the best and the brightest researchers has intensified, accelerating

the global flow of top scientific minds. Six WPI research centers, each led by a brilliant scientist, are

taking on the formidable challenge of establishing highly visible research hubs that at-

tract top-notch researchers from all over the world, while making quantum

leaps 1n advancing science and technology.

World Premier International
Research Center Initiative
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Dr. Hitoshi Murayama

Director
Institute for the Physics and Mathematics of the Universe (IPMU)
The University of Tokyo

Gazing up at the stars, we all wonder. What is
the universe made of ? How did it begin? What
is its fate? What fundamental laws govern it?
Why do we exist at all? The aim of IPMU is to
address these rather naive but most basic and
profound questions about the Universe using
the power of forefront science. We do so by
integrating the traditionally separate disciplines
of mathematics, physics, and astronomy.

Dr. Norio Nakatsuji

Institute for Integrated Cell-Material Sciences (iCeMS)
Kyoto University

The iCeMS at Kyoto University aims to create
a new cross-disciplinary field fusing cell and
material sciences, supported by an
advanced research environment
unprecedented for Japan. All of this takes
place in an open, collaborative, and
internationally-minded setting with an eye
toward active science communication and
strong principles of scientific integrity.
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Dr. Shizuo Akira

Director
Immunology Frontier Research Center(IFReC)
Osaka University

The imaging techniques for visualizing the
immune system are still in the early stage of
development. To extend our understanding of
functions of the immune system in vivo,

in addition to new imaging technologies,
interdisciplinary efforts in physics, computer
science and immunology are required.

| believe that fusion of all research fields gathered
in IFReC will surely bring innovation to immunology.
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Dr. Masakazu Aono

Director
International Center for Materials Nanoarchitectonics (MANA)
National Institute for Materials Science

Many of future technologies necessary for the
sustainable development of our society in the
21st century cannot be realized without the
development of novel materials. To meet the
demand, MANA is attempting to open a new
paradigm of materials development based on
a new technology system named
“nanoarchitectonics”. In this realm we also
regard the fostering of young research leaders
to be important.

Dr. Petros Sofronis

Director
International Institute for Carbon-Neutral Energy Research (I2CNER)
Kyushu University

The mission of I2CNER is to contribute to the
creation of a sustainable and environmentally
friendly society by advancing fundamental
science to remove the barriers to

a hydrogen-based economy, enable the
technological breakthroughs required for
efficient CO2 capture and sequestration (CCS)
in both the ocean and the earth, and establish
a non-fossil based energy carrier system.
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The main objective of AIMR is to ad-
vance the development of new materi-
als via a world-leading organization in
interdisciplinary research on functional
materials, and by using an innovative
method of atomic and molecular con-

“Natural Gas!
Biomass

trol, departing from the typical ap-
proaches and moving towards the next
generation. While dynamically advanc-
ing such basic research, the Center is
pursuing (1) the creation of new com-
pounds and materials with innovative
functions that exceed existing ones, (2)
the development of devices based
upon new fundamental paradigms,
and (3) the advancement of applied re-
search on materials and system archi-
tectures that generate direct societal
impacts. Especially, we focus on the de-
velopment of functional materials for
green innovation, that is to say, those
for energy harvesting, energy saving,
and environmental clean-up.

High-resolution TEM
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World Premier International
Research Center Initiative

The WPI has four basic objectives: advancing
creating interdisciplinary domains, establis
search environments, and reforming researc

eading edge research,
Ning
N organizations. At the

iInternational re-

same time, the program aims to establish “highly visible research

centers” that are positioned within the flow of global
tion. While making innovative ac
research centers are ex

these WP

Japanese research institutions to emulate.

Critical mass of outstanding researchers

- Bringing together top-level researchers
from around the world

- 10-20 world-class principal investigators

- About 200 researchers and staffs

- At least 30% overseas researchers

Long-term financial support
from the government

- Around ¥1.3 billion annually per center
- 10-15 years of financial support

Establishment of Highly Visible Research Centers

orain circula-

vances in science and technology,
nected to provide a model for other
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Attractive research environment

of top international standard
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Until recently, it
was believed that
the whole universe
is made of atoms.
We now know that
the galaxies con- :
tain invisible “Dark Matter.”

Otherwise
the stars will fly away and galaxies
could not be formed. The universe is

filled with mysterious “Dark Energy”

that pushes the Universe to expand
ever faster. But we do not know what
they are. Many now speculate that
there are many
more hidden di-
mensions beyond
the three we see.
Origin of the Uni-
verse and its evolution are closely re-
lated to their geometry. At IPMU, re-
searchers of mathematics, astronomy,
and physics work together to address
deep mysteries of the Universe. We
look for Dark Matter underground
using XMASS. We study Dark Energy
using Subaru telescope, by building a
new camera. We exploit Large Hadron
Collider data to look for Dark Matter
and Black Hole. We develop new
mathematics,
to resolve the
Big Bang singu-
larity and for
formulating ul-
timate theory
of the Universe.

- Strong leadership by center director

- Establish English as the primary language

- Rigorous system for evaluating research and system
of merit-based compensation

- Strong support functions for researchers

- Facilities and equipment appropriate

for a top world-level research center

Robust follow-up system

- Ongoing follow-up activities by
Program Committee conducted together with
pregram director and program officers

- [pterim evaluation at 5-year intervals

6 WPI research centers

Living cells create and manipulate soft,
dynamic structures, including chroma-
tin and cell membranes. One aim of
the iCeMS is to investigate the intra-
cellular workings of these soft func-
tional architectures. Another is to
impart “smart”
functionality to
porous and aterit jdnoes.
other artificially teetures
created materi-

als, designed to

be controlled via

external stimuli such as light or mag-
netic fields, so that materials will inter-
act with existing cell structures. The
unique properties of stem (ES/iPS) cells
are of particular interest. Knowing
these will enhance control of repro-
gramming, differentiation, and mor-
phogenesis of stem cells. By integrating
the study of both cellular and artificial
soft functional architectures, the iCeMS
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advances the frontiers of stem cell re-
search and material sciences, creating a
novel cross-disciplinary research field.
Contributions to medicine, drug discov-
ery, environmental technology, and in-
dustry are anticipated.

@® WPI Osaka University

iIFReC

Research on immunology is one of the
fields in which Japan has taken a lead.
In particular, Osaka University leads the
world with many top-level achieve-
ments in the field of immunology.

The aim of this center is to unveil the
whole picture of a dynamic immune
system by employing a variety of im-
aging tech-
nologies de-
veloped by
Prof. Toshio
Yanagida, a
pioneerin the
biotechnology |
field, that will
allow us to track the dynamic behavior
of immune cells and their communica-
tions more directly and understand
how immune cells respond to that
which is identified as non-self such as
pathogens and cancers in vivo. Studies
performed at this center will lead to
the generation
of novel con-
cepts for un-
derstanding
the dynamics
of immunol-

ogy.

MANA is focusing on "nanoarchitec-
tonics", a new technology for materi-
als develop-
ment, where
nanoscale
structural
units are ar-
ranged in a
desired con-
figuration to create new functionality
by manipulating the interaction be-
tween the units. This challenge is tack-
led with the innovative development
and integration of five key technolo-
gies: 1) novel atom/molecule manipu-
lation, 2) controlled self-organization,
3) chemical nanostructure manipula-
tion, 4) field-induced materials control,
and 5) theoretical modeling and de-
signing. By advancing research in this
new realm, the Center is attempting to
open a new paradigm of materials de-
velopment that can assure significant
contributions
to the society
in such forms
as environ-
mental and
energy sus-
tainability, next-generation computa-
tion and communication, and regen-
erative medicine. The advanced re-
search in the Center is performed in
four fields: A) Nano-Materials, B)
Nano-System, C) Nano-Green, and D)
Nano-Bio.

Atom Transistor
(3-terminal Atomic Switch)

Artificial Superlattice

The objective of I?2CNER is to develop
the science required to eliminate the
barriers and enable the technological
breakthroughs necessary for achieving
a hydrogen-based society and efficient

H: CO: in Earth and Ocean
=» Production, Storage, and Distribution =» Risk Management of COz Capture & Sequestration
Optimum and Intelligent

---------
imum and Intelligen =
Material Transformations
(waste-free)

Efficient Hyd| Solar Hz Production
Stocllzge M‘Qté?i%?é’ Arﬁﬁdal(glof:eos)ynthesis
2-free]

4

& Thermophysical properties (Hz, COz)
Hydroge ..
Structu raI M t l
(compatibl: ydrog

Understandmg Interface-gas
reactions

Atomic 4 5 q
L Spatial scale !

Temporal scale o
- -

Bio- Materials ™ Oceanic ” Geo-
mimetics | Chemistty | Physics  { “gience” | Mechanics [ gience’ | sdence

Next Generation
Fuel Cells

(novel materials and devices)

CO: capture and sequestration. Our re-
search agenda covers areas of hydro-
gen production and storage, hydrogen
tolerant materials, fuel cells, “green-
ing” chemical reactions and catalysts,

CO: capture and sequestration (CCS) in
both the ocean and the earth. This
broad-based approach cuts across the
boundaries of chemistry, physics, mate-
rials science, mechanics, geoscience,
oceanic science, and biomimetics, bridg-
ing multi-dimensional spatial and tem-
poral scales of phe-
nomena occurring at
the interface between
materials and hydro-
gen, oxygen, and CO..
Launched by Kyushu University in col-
laboration with the University of Illi-
nois, I2CNER seeks to provide the re-
sources, facilities and environment
needed to attract top scientists from a
wide range of disciplines.




