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The Research Center for Advanced Science and Technology shall aim to contribute to
the development of science and technology by expeditiously taking on new challenges
arising from the advancement of science and changes in society thereby exploring
new areas of advanced science and technology for humankind and society.

Article 2,

Rules for the Research Center for Advanced Science and Technology,
The University of Tokyo
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Micro Device Engineering
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Iwamoto - Nomura Laboratory
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Researches on photonic and phononic nanostructures, and related subjects towards innovative device technologies
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Semiconductor Photonic Crystals
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Satoshi IWAMTO, Professor
B9H 87 /I hZIR,
NMROYVAIEB TS

Specialized field : Quantum
Nanophotonics, Topological Wave
Engineering

E-mail : iwamoto@iis.u-tokyo.ac.jp
http://www.iwamoto.iis.u-tokyo.ac.jp/

RO Y — DR 2 F R D)
Control of light and elastic wave based on the
concept of topology

IPhotonic nanostructures and topological
wave engineering

Photonic crystals are artificial optical materials possessing a
wavelength-scale periodic structure in refractive index. Novel optical
functionalities and unique optical phenomena can be realized using
photonic crystals. Our research focuses on the control of light and
light-matter interactions by using photonic nanostructures including
photonic crystals, especially, aiming at the development of novel
light-emitting devices and quantum optical devices. We are also
interested in the generation of unconventional optical beams,

such as optical vortexes and Poincare beams, utilizing photonic
nanostructures and in their applications. Moreover, we are exploring
topological wave engineering aiming at realizing novel control of
light, sound, and elastic waves using the concept of topology. We
expect the unique features will lead breakthroughs of the device
technologies in various fields.

IPhononic nanostructures for thermal management
and energy harvesting applications

Advanced thermal phonon control technology using phononic
nanostructures contributes to our society in various aspects,
including solving heat dissipation problems in optical and electronic
devices, develop the smart community by energy harvesting,

and more effective use of energy. In fundamental researches, we
explore novel thermal conduction physics and heat flux controlling
technology beyond conventional methods using the ballistic

and wave nature of thermal phonons. In applications, based on
knowledge and technology, we develop energy-autonomous sensing
systems by academia-industry cooperation.

JUDVTH /Dy IS REEE RSB
Phononic nanostructure and thermoelectrics

HERUR HEZ sax
L F TIAN

E;*‘j HE P.regjgect Research Associate
Masahiro NOMURA
Associate Professor X KfE w5
SMPEH: 8EFREGILVZ MO Tianjillu ;

s . Project Research Associate
Specialized field : Integrated
Quantum Electronics W® g saen
E-mail : nomura@iis.u-tokyo.ac.jp Wenbo LIN

https://www.nlab.iis.u-tokyo.ac.jp/ Project Research Associate
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Quantum Information Physics and Engineering

th#t « FHERARE
Nakamura - Usami Laboratory
http://www.qc.rcast.u-tokyo.ac.jp
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Manipulate single quanta of collective excitations in solids

towards realizations of quantum computers and quantum information networks
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Superconducting quantum bit
inside a superconducting cavity
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Yasunobu NAKAMURA, Professor
BMI9H | ETERAE. WERE.
BrE

Specialized field : Quantum
information science, Condensed
matter physics, Superconductivity
E-mail :
yasunobu@qc.rcast.u-tokyo.ac.jp

BT/ VIO DI EERIK
Ferromagnetic single-crystalline sphere
for single magnon manipulation

IControlling quantum dynamics
in the millimeter world

Quantum mechanics is one of the most fundamental theories

in the modern physics and is believed to describe everything

from microscopic to macroscopic. On the other hand, we never
experience superposition of states, a basic principle in quantum
mechanics, in our daily life. However, it has recently been
demonstrated that quantum superposition states can be realized
not only in microscopic objects such as atoms but also in millimeter-
scale devices if they are properly prepared, which has stimulated the
ideas for novel information processing technologies. Our research
focuses on quantum control of collective excitation modes in solids,
such as electromagnetic excitation in superconducting circuits, spin
excitation in ferromagnets, and phonon excitation in crystals. We
also aim at its applications to quantum information science.

ITransfer quantum states between optical
and microwave signals

Superconducting quantum bits realized in superconducting circuits
process information while interacting with microwave photons.

On the other hand, optical fiber communications for remote
quantum information transfer exploit infrared photons. Energies

of microwave and infrared photons differ from each other by four-
orders of magnitude, which makes interfacing quantum information
challenging. Our research targets are to develop technologies for
the goal as well as for quantum computing based on collective
excitations in solids. With that, we hope to extend the framework of
quantum information science.

BT / VEIROLH DFRIREHRT
Oscillating membrane device
for single phonon manipulation

HER

FIER R=

Koji USAMI, Associate Professor
BRIRE : EFF
Specialized field : Quantum optics

E-mail :
usami@qc.rcast.u-tokyo.ac.jp
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Kohei MATSUURA
Research Associate
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Theoretical Chemistry
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Ishikita Laboratory
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Exploring mechanisms of proteins based on theoretical molecular chemistry to present a new strategy

for molecular design and bioengineering
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(1] MESRIBLECSTDRABTO ~ VB
Proton transfer pathways in the water-oxidizing
enzyme photosystem ||

R

Hiroshi ISHIKITA, Professor

BrINE : AR Emt?. E88.
KER. BFEE. TONVEE
Specialized field : Biophysics, Theoretical
chemistry, Protein, Photosynthesis,
Electron transfer, Proton transfer

E-mail : hiro@appchem.t.u-tokyo.ac.jp

KEBSEELET D 7RV POKF v RILOREE
Structure of the water channel in aquaporin

lUnderstanding of the principles of protein
function on the basis of the molecular structure

Proteins consist of only 20 types of amino acids, while they show
large variety in their functions, e.g., redox activity, transporter,
sensor, and antibodies. To clarify a relationship between functions
and structures of proteins, we analyze molecular structures of
proteins at the atomic level and calculate physical or chemical
constants on the basis of theoretical chemistry.

Certainly, functions of proteins should be fully explained solely by the
molecular structure even if the functions are seemingly complicated.
“Just computing molecules” is not in our interest. Our mission is to
uncover new but simple principles essential to the protein science
through careful analysis of the target proteins. For example, we are
trying to clarify the reaction mechanisms of natural photosynthetic
proteins, e.g., O2- evolution, electron transfer, and proton transfer
reactions. We also develop new tools for analysis of protein function.

Our challenges include:
(1) Toward understanding of functional mechanisms of proteins
and macromolecules for molecular design
« Electron, proton, and energy transfer reactions in
photosynthesis
« Correlation between structure and functions of
photoreceptor and ion transporter
- Toward more active catalytic centers: elucidation of
minimum key components that contribute to enzymatic
reactions in enzymes
(2) Development of new chemical theories and computational
methods
» Quantum mechanics model for molecular dynamic
simulation
» Theoretical prediction of acid dissociation constants (pka)
by quantum chemical calculation

WREDAVN— (BHESHZEEDESAETA DA 1)
All members of our laboratory have wonderful
personalities

HER
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Keisuke SAITO, Associate Professor
BPI5E : £ - (LY. KER.
BF - YOy - EEIRILF—HBE
Specialized field : Bio- and chemical
physics, Photosynthesis, Electron/
proton /Excitation-energy transfer
E-mail : ksaito@appchem.t.u-tokyo.ac.jp
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Tomoyasu NOJI
Research Associate

Bi B2 stz
Hiroyuki TAMURA
Project Associate Professor
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High Performance Materials
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Kondo Takashi Laboratory
http://www.castle.t.u-tokyo.ac.jp
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Develop high-performance photonic devices using compound semiconductors
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(1] AM=rREGaAs/AlGaASREZERT /N R
GaAs/AlGaAs wavelength conversion device
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Takashi KONDO, Professor

BMISE : IR, FEATEIFY vILER.
ROTRADA hARGE

Specialized field : Nonlinear optics, Semiconductor

epitaxial growth, Perovskite solar cells
E-mail : tkondo@castle.t.u-tokyo.ac.jp

ROTAAA MG GRREREE
Vapor deposition apparatus for perovskites

IHigh-performance wavelength-conversion
devices using lll-V compound semiconductors

I1-V compound semiconductors are widely used in high-performance
devices such as high-speed transistors, LEDs, and laser diodes. We
have been working on semiconductor-based wavelength-conversion
devices utilizing optical nonlinearities of these materials. Superior
material properties of IlI-V semiconductors are expected to lead

to wider wavelength ranges, higher performances, and higher
efficiencies, compared to conventional devices based on oxide
dielectrics. We are developing high-performance wavelength-
conversion devices using a novel crystal growth technique, sublattice
reversal epitaxy, we have developed for fabricating nonlinear optical
devices, with applications to high-speed optical signal processing
and chemical analysis chips in our mind.

IMetal-halide perovskite semiconductors and their
application to high-performance photonic devices

Metal-halide perovskite-type materials such as CHsNHsPbls are of a
new compound semiconductor family. Recently, it has been revealed
that these materials are promising for solar-cell applications. The
perovskite solar cells were discovered by Japanese researchers.
However, fundamental properties of these materials are not
clearly understood in terms of their remarkable performances in
solar cell applications. Moreover, further improvements of device
performances are still deadly needed. As a pioneer of perovskite-
semiconductor study, we are now studying fundamental properties
of these materials. We are studying novel crystal growth and
composition/conduction control techniques of metal-halide
perovskite semiconductors in order to realize innovative photonic
devices.

ROTANA MEEEEAT OEOPEFI v S
RSM of a perovskite heterostructure

MHEEE  wEzs
Satoshi UCHIDA
Project Professor

BH BBE s
Youhei NUMATA
Project Lecturer

AAZ EA BEpn
Masato SOUTOME
Project Research Associate
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Unveil the dynamics of stock and flow of substances and energy
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(1] BARCBF2 8B b v I BOHE
Time-series change of steel stock in Japan

HEHIR

EEl ThER

Ichiro DAIGO, Associate Professor

B9 EXTI0Y—. 54 IY 4 JJUHE.
WEIO—o1T

Specialized field : Industrial Ecology, Life
Cycle Assessment, Material Flow Analysis
E-mail : daigo@material.t.u-tokyo.ac.jp

#i8U DA O )LD HOWETO—ET I
Material flow model for a steel recycling chain

IModelling dynamic materials stock and flow

The consideration of material use is essential on the pathway to a
sustainable society and net-zero emissions. Material production, use,
and waste management encupsulate mining of exhaustible resources;
energy consumption originated from fossil fuels; and material
dissipation at the end-of-life, which is not a sustainable material use.
Therefore, in our laboratory, we aim to develop dynamic stock and
flow models for environmental sustainability analyses of materials
and resources. Specific research topics are clarifying the dynamics of
stock and flow of substances required for the models, development
of sustainability indicators for optimization, impurity accumulation
during recycling, and their influence on material properties.

IDevelop a LCA methodology
for a zero-carbon future

Recently, in many cases of product production, project
implementation, and other business activities, it is required to
quantify greenhouse gas emissions by LCA (Life Cycle Assessment).
However, traditional LCA methods are static assessments, and do
not fully consider the consequential impact on society ; hence do
not meet current needs. Therefore, in our laboratory, we develop a
dynamic LCA method that considers the above-mentioned stock and
flow systems of materials in society as a whole.

FERICBIF BV F U BIDMBIERECHE SBEDRAR
PR RIS
Estimated GHG emission factors associated with
materials production according to future scenarios
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New Energy
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Okada Laboratory
http://mbe.rcast.u-tokyo.ac.jp
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Innovative R&D on next-generation high-efficiency solar cells and low-cost production technologies
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(1] EFRw FPRINY RELARRES
Quantum dot intermediate band solar cell
ELO technique

B
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Yoshitaka OKADA, Professor

BFSE | MHAABSL. FEAEREMR.

ELO - BRI E

Specialized field : Next-generation solar cells,
Semiconductor crystal growth,

Epitaxial lift-off thin-film solar cells

E-mail : okada@mbe.rcast.u-tokyo.ac.jp

ELOEIC K WIER USSR IZE
Thin-film solar cells by developed with

=T Eth

Naoya MIYASHITA
Project Lecturer

IHigh-efficiency beyond the present
silicon solar cell technology

New semiconductor materials and new quantum nanostructures
are exploited in order to achieve high-efficiency photovoltaic solar
energy conversion reaching 50% under concentrated sunlight and
innovation on alternative energy technologies.

Research target includes:

(1) Intermediate band solar cells with photocurrent enhancement
by two-step infrared photon absorption using quantum dot
arrays or highly mismatched semiconductor alloys.

(2) Multi-junction solar cells with improved spectral matching for
sunlight by stacked semiconductor junctions.

(3) Hot carrier solar cells with high output voltage by hot carrier
extraction.

ILight-weight and Low-cost thin-film solar cells

Epitaxial lift-off (ELO) technique is developed in order to peel-off llI-V
compound semiconductor thin-film solar cell from the substrate.
This allows to reuse the expensive substrate for many times, which
can lead to a drastic reduction of the production cost. Thin-film solar
cells are light-weight and flexible and a wide commercial application
(such as solar-powered EVs) becomes possible, which will contribute
to future low-carbon and sustainable society.

IHKbrid concentrator
photovoltaic/thermal module

Hybrid concentrator photovoltaic and thermal module, so-called
CPV-T, is developed. High efficiency energy usage can be realized by
co-generation of electricity via photovoltaics and thermal energy
through collection via hot water.

NATUw RCPV-TEV 12—
Hybrid CPV-T module
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Understanding formation and variability of the climate system and extreme weather through big data analysis and

diversified numerical simulations
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Wavy pressure anomalies caused
a heat wave to Japan in August 2010
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BPAFY BRSO S IOER BB FEEER
Active air-sea interaction along Kuroshio and Gulf Stream

IDeciphering Earth's climate system from
a viewpoint of ocean-atmosphere interactions

Earth's atmosphere and ocean interact mutually to form the

climate system, which varies internally owing to its chaotic nature.
Superimposed on the ongoing anthropogenic warming, the internal
variability acts to enhance the likelihood of extreme weather events
and associated natural disasters. Our research aims at deepening our
understanding of the climate variability and predictability of those
events, by utilizing huge “reanalysis climate data”, into which past
observational data have been assimilated through a modern forecast
system to reproduce the history of the evolving climatic state four-
dimensionally. Numerical simulations with ocean/atmosphere
models, especially with many ensemble members integrated from
slightly modified initial conditions, are utilized for clarifying mixed
causality behind the variability and extreme events and assessing
their predictability.

IProducing regional atmospheric reanalysis data
over Japan for broad business applications

Despite the continuous production of the global atmospheric
reanalysis data by the Japan Meteorological Agency (JMA), no
regional atmospheric reanalysis data are thus far available for Japan.
Under the funding by the Japan Agency for Science and Technology
(JST) and close collaboration with JMA, we initiated a 10-year project
“ClimCORE” in late 2020 to produce high-resolution atmospheric
reanalysis data over Japan and its surrounding maritime domain for
broad business and community applications.

EEIEID T VTP LBz 5TEHR
Arctic sea ice reduction cools Asia in winter
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Research and Development on Theory and Method for Co-creative Community Design, Planning, Management
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IDeveloping urban design based upon heritage

Our laboratory’s principal work is not limited to the development
of theories, but also involves the crafting of methodologies for co-
creative community designing, planning and management, which
can be later applied to actual projects.

Accordingly, we conduct cross-objective researches withthe following
approaches:

(1) Methodological approach

(2) Planning, institutional and structural approach

(3) Practical approach

Furthermore, we develop case studies, conduct field works, and
provide discussions for students to enhance their communication
skills and community-based interests.

Keywords: Place Based Planning and Management, Participatory
Design, Participatory Democracy, Communication Design, Public
Realm Design, Smart Community, Active and Sports friendly
Community Design, Community Business

IDevelopment of sustainable urban water
systems

Our research field is urban water systems and water treatment
technologies for sustainable safe drinking water supply. Among
them, membrane filtration technology, which enables to produce
safe drinking water from surface waters or even from sea waters, is
major focus of our group. Recently, application to the potable reuse
of wastewater has attracted great attention and securing treated
water safety is one of the issues. Our research focus is, then, to
develop the proper water treatment technologies for sustainable
safe water supply.

Copyright©2012 Tokyu Corporation All Rights Reserved.
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Water fetching in off-grid area in Ziniaré,
Burkina Faso
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Renewable energy system by interdisciplinary approach between electronics and chemistry
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“Solar-fuel” energy system
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IHigh-efficiency photovoltaic and chemical
energy storage

Solar energy can take a majority of energy supply in our society if
we can realize an energy system in which solar energy is stored in
chemical substances in the regions with high irradiance and they
are transported to the region of large energy demand. For such

a system, it is promising to combine high efficiency photovoltaic
(PV) power generation and electrochemical reactions to produce
solar fuel, which is capable of long-term storage and transport. Our
objective is to develop high efficiency PV cells and electrochemical

reactors which are included in the system to produce “solar fuel.

|u

The core competence is semiconductor nano-crystals. PV can be
twice as efficient as conventional technology by implementing the
epitaxial nanostructures of compound semiconductor crystals into
the modules with sunlight concentration. Our laboratory develops all
the relevant technologies from the growth of nano-crystals to system
evaluation. Semiconductor crystals are also important as the active
sites of electrochemical reactions. Learning from photosynthesis

in natural leaves is important in order to boost an efficiency of
electrochemical water splitting and the active sites in leaves are
composed of metal oxides, a kind of semiconductor. We aim at high-
efficiency production of “solar fuel” by implementing an essential
mechanism of natural photosynthesis into artificial crystals. The

key exists at the interface between a semiconductor and a solution.
Trials are continued to obtain a guiding principle for controlling
electrochemical reactions through an interdisciplinary approach
between semiconductor physics and electrochemistry.

Furthermore, system integration is our important target including the
construction of circuit systems to manage the efficiency-maximum
operation point of each element and the backcasting approach to
extract the key issues of elements from the performance of an entire

system.

(2] TEIFY vILBRICLDBHEAES
High-efficiency epitaxial solar cells

SEE H moems

Tsutomu MINEGISHI
Project Associate Professor

B GRAKBER e

Kentaroh WATANABE
Project Lecturer

WO 8% weexn

Shingi YAMAGUCHI
Project Research Associate

BRSBAINE TO R & RGEE
Metal-organic vapor-phase epitaxy

VI—=NDN N33Ry b sz
Hassanet SODABANLU
Project Research Associate

1"



12

2 0—1\IVdENE 5%

Global Climate Dynamics

IRERZE
Kosaka Laboratory
http://www.atmos.rcast.u-tokyo.ac.jp

SUREEH D7 O—NIVEEFHD A DX LAZEKRUFANDHEEZEL

Exploring mechanisms of global linkages in climate variability to identify a key for climate prediction
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An East Asia-Indian Ocean remote climate linkage

in summer a climate model
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Reproducing past surface global temperature with

ITeleconnections link remote climate variations
over the Earth

Regional disturbances in the atmosphere are transmitted to remote
regions through changes in atmospheric circulation, a phenomenon
called “teleconnection”. It forms through feedback processes that
often involve ocean-atmosphere interactions, and induces further
feedback in remote regions, sometimes leading to extreme weather.
Ocean variability evolves slowly compared to the atmosphere and
influences climate worldwide for seasons, even to decades. This
process also provides a key for seasonal climate predictions.
Such natural climate variability interferes with human-induced
climate change. On one hand, this can make heat wave even
severer. On the other hand, it sometimes leads to regional cooling
despite the ongoing global warming. Attribution of observed climate
variability to human influence, which provides important implications
for energy and climate policymaking, requires a deep understanding
of natural variability and various numerical simulations of climate
change.
We pursue understanding of global covariability of the climate
system and identification of a key to climate predictability through
analyzing observational and climate simulation data sets and
designing and performing climate model simulations. Major research
topics include

(1) Mechanisms and predictability of extreme weather in East Asia

arising from global-scale atmospheric circulation variability
(2) Mechanisms of ocean-atmospheric variability in the Indo-
Pacific Oceans and its global influence
(3) Attribution of various climate change signals

IOREL7Z 15F (TE W BRS Bl ATFES)
Pacific variability counteracted surface global
warming for 15 years
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Research and development of next-generation photovoltaic devices for a low-carbon society
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Colloidal quantum dot solar cells
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Perovskite solar cells

IResearch and development of high-efficiency
solar cells working under various light conditions

Solar energy is one of the most representative renewable energy
sources. Therefore efficient utilization of solar energy plays an
important role in considering global energy and environmental
issues. Under these circumstances, there have been growing
requirements for development of high-efficiency and highly
functional solar cells to generate electricity in a cost-effective way.

Toward the realization of low-cost solar cells, our research focus is
directed to 1) syntheses of photovoltaic materials based on organic
chemistry, and 2) development of solution processed-solar cells.
Development of solar cells structures to utilize solar energy spanning
in a wider solar spectral range and ultra-high efficiency solar cells
based on colloidal quantum dots are another important aspects of
our research activities.

Understanding of photovoltaic properties is also deepened with the
aid of computational chemistry using super-computers.

There are a variety of light energy sources except sunlight.
Utilization of light energy sources available in our daily life then

has been becoming increasingly important from the viewpoints of
energy savings and so on. Research on self-driven energy harvesting
devices including solar cells is also carried out by focusing organic
solar cells because the solar cells can yield relatively high power
conversion efficiency.

Collaboration between industry and academia is crucial to promote
practical applications of our research results. Establishing good
partnership between industry and academia is one of the important
aspects of our research activities.

(3] U—YISILREER LI
Material research using ultra-fast laser pulses
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The research of innovative renewable energy system

With the aim of coexistence with nature, learn from nature, to convert energy from the wind and the wave
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Computational fl ow simulation around

the wind turbine system
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Natural symbiotic blow-hole wave power generation

ISustainable renewable energy systems
development

Renewable energy system is a sustainable energy system, which is
operated under the natural environment. In considering the future
of the energy system of our country, it is important to develop

a renewable energy system that uses the natural energy that
circulates. However, there are many issue to optimal energy system
development in the natural environment, it is important to operation
in the natural environment, to understand the nature of complexity,
the uncertainty and diversity, and to reflect to the design of systems.

Especially, natural wind that is a source of energy of wind power
system is affected by the atmosphere of the state and terrain
properties such as low pressure and typhoons. This influence
produces a flow phenomenon with a complex spectrum and causes
some issues such as a failure trouble to the renewable energy
systems. In addition, an introduced in recent years in wind power
generation system, the social acceptance issues such as noise
problems and bird strike issues have abound. In our laboratory, along
with the physical phenomenon elucidated by large-scale numerical
simulation technology as computational fluid dynamics (CFD), to
solve a variety of problems, practical wind power generation system,
with the aim of optimization of wave power generation system, and
we are conducting research and development, such as the following.
(1) The optimum wind power generation system development
by using computational fluid dynamics
(2) The wind turbine control technology developed by a
non-contact laser wind measurement
(3) The social-acceptable wind power generation system
technology research and development
(4) Wind power SMART MAINTENANCE technology research
and development
(5) Small wind turbine technology development
(6) Natural symbiotic blow-hole wave power generation system
development

RAFBRAR— AT AEATHRRER
Wind power SMART MAINTENANCE technology
research and development
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Artificial intelligence for revealing data generating mechanisms and monitoring health status of systems
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Simultaneous localization and mapping by non-
linear dimensionality reduction
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Estimation of asteroid shape model and

While deep learning is attracting much attention these days, we
are especially interested in unsupervised learning, which is one of
main topics in machine learning research. An important purpose of
unsupervised learning is to reveal latent structures or patterns such
as clusters and low-dimensional intrinsic subspace behind the big
data.

We are also studying on algorithms of learning dynamical systems
(LDS), which aims at identifying mathematical models of natural
and artificial dynamical systems from observation data. Obtained
models can be utilized for control and prediction of those systems.
Furthermore, we are applying these techniques to health monitoring
and anomaly detection of large-scale artificial systems such as
artificial satellite. The goal of our study is to make the world safer
and more secure, with artificial intelligence.

K3 USBIC LD ATHET U X b U DEREBRA]
Anomaly detection for artificial satellite
telemetry by unsupervised learning

spacecraft poses from image sequence
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Cutting Edge Laser Technology and Photonic Devices for Communications,
Precision Measurements, Bio-Medical and Industrial Applications
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BAdvanced Lasers and Photonics Devices using
Nanocarbon

Nanocarbons, such as Carbon nanotubes (CNT) and graphene,
have very useful electrical and photonic properties. We are
pursuing researches on lasers and devices using these nanocarbon
materials, and applications to optical sensings. Especially, we pay
much attention on the ultrafast saturable absorption property of
such nanocarbon materials, and realized a very short pulse fiber
lasers that emit lights at the duration as short as 0.1ps. We are also
working on nanocarbon-based highly functional devices.

IFast Color-swept Lasers for Sensing and
Medical Applications

We are working on the fiber lasers using Rare-earth (e.g. Er or

Tm) doped fibers or semiconductors for sensing applications. We
currently emphasize on the fast and wide wavelength swept fiber
lasers that can sweep its color (wavelength) in wide sweep range
(>100nm) at very fast sweep speed (Repetition rate > a few 100kHz).
We are also trying to apply the lasers to the optical coherence
tomography (OCT). At the same time, we study on fiber lasers at
mid-IR wavelength regions (2-5um) that have been difficult using
optical fibers, and application to optical sensing.

IPioneering 3D imaging platform

3D services e.g. 3D modeling, acquisition of spatial information
for computer integrated manufacturing systems will revolutionize
factories. High-precision 3D laser scanners play a significant role in
introducing such wide variety of 3D services to “Industry 4.0”. Our
goal is to create sophisticated and pioneering 3D measurement
technologies by full exploitation of polarization and phase of
lightwave, which have been overlooked in measurement fields.

(1) CNTIC&BWRBIND T T L MY T 7 A N—Y
World-Smallest CNT-based Femtosecond
Fiber Laser

WEREIOCTY 27 L& BEEUSER
Swept-Source OCT system and High-speed
Acquisition Images

3RTU—FRF v F YRT LEBUSIRTTEIR
3D Laser Scanner system and Acquisition 3D Image
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Intelligent Cooperative Systems
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Kanzaki Laboratory
http://www.brain.rcast.u-tokyo.ac.jp
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Reconstruction, understanding, and application of highly evolved sensory function, brain mechanisms,

and behavioral strategies of insects
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Reconstruction of the insect brain
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Ryohei KANZAKI, Professor
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Specialized field : Neuroethology,
Biohybrid system

E-mail : kanzaki@rcast.u-tokyo.ac.jp

MEABRRGVEY Y F v FICLBEVE
Measurement results of a cell-based sensor chip

IWhole insect brain simulation and the
understanding of insect intelligence

Our target is the understanding of insect intelligence through large-
scale simulation of the insect brain that contains 10-10° neurons. To
unravel mechanisms of information processing of insect brains, we
use a combination of experimental and computational approaches.
The properties of individual neurons and neural circuits are
investigated with morphological, electrophysiological, and functional
imaging techniques in conjunction with behavioral experiments

that set a context for interpretation and meaning. Such data are
used to reconstruct connections between neurons and to develop a
large-scale neural network model. We employ the Fugaku or other
supercomputer for model simulation and this allows us to replay
activities in insect brains in real time.

IDevelopment of odor biosensors based on
insect olfaction

Insects have sophisticated olfactory systems that detect odorant
molecules in the air with high sensitivity. We have successfully
reconstructed the functions of several insect-derived odorant
receptors in cultured insect cells and olfactory receptor neurons of
silkmoths using genetic engineering. By applying these technologies,
we aim to develop a “sensor cells” for visualizing various odorant
molecules as fluorescence, and a “sensor moth” for finding an odor
source on demand.

linsect antenna-hybrid small drone for efficient
odor source localization

Insect antennae work as excellent sensors for detecting odorant
molecules in the air with high sensitivity, selectivity, and real-time
ability. We developed a small autonomous bio-hybrid drone with a
mounted silkmoth antenna for detecting odorant molecules in the
air and localizing their source. The development of a programmable
and efficient flight platform for odor source localization is advanced
through the combination of silkmoth antennae as excellent odorant
sensors and a highly maneuverable small drone.

HA IRMEEEHUINAFNATUw RRO—Y
The bio-hybrid drone with a mounted silkmoth
antenna for odor source localization.
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Mathematical Physics of Emergent Systems

AR E
Nishinari Laboratory
http://park.itc.u-tokyo.ac.jp/tknishi/
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Jamology
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(1] #HRREER (JAFEDHESRER)
Jab absorbing experiment (in collaboration with JAF)

HBODESTT D ADRR
Pedestrian experiment (pedestrians walk

lJamology: solution for various jams in the world

Economic losses caused by traffic jam is no less than 12 trillion yen
per year; however, not only vehicles cause jam. Our daily life is
satisfied with full of jams such as delay of trains, congestion in
commuting rush hours, and long queues at service windows.
Furthermore, jams in a broad definition are observed in the Internet,
queue of ants, flow of blood and protein in our body, factories, and
logistics. We study these jams and their solution by “Jamology”,
which is a mathematical scientific approach to jams. We model the
systems by applying mathematics and physics such as stochastic
process and fluid dynamics and understand the mechanism of jams
by analyzing them as phase transitions. We also suggest solutions for
jams and validate their effectiveness by real experiments.

For example, terrible traffic jam occurs by a little deceleration at a
gentle ascent if vehicles are driving with small headway distances.
However, if we approach to the jam slowly, we can delay the growth
of jams. As a result, there is a possibility that small jam about 1km
is completely solved. This solution can be also applied to jams in
production lines in factories. Besides, when many people try to
evacuate from the building at the same time, the exits often get
clogged. It is investigated that setting a suitable obstacle at an
appropriate position prevents the clogging and improve the flow of
people.

Jamology tries to emergently solve jams from the view point of
“more haste, less speed” as in the examples above. We have also
started big data analysis and persevered in studying in order to
contribute our society by our applicative research outcome.

In addition, we have established a joint-venture with several
corporations to promote crowd management and related
cooperation between public and private institutions.

T8 COEBDRHOBETF
Jam of stocks in a factory

through a congested area)
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Photon based Advanced Manufacturing Science
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Takahashi Laboratory
http://www.photon.rcast.u-tokyo.ac.jp
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Ultimate optical approach for nano manufacturing world
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(1] /9 —> OEIFRFBERE
Super-resolution inspection of semiconductor patterns
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Specialized field : Laser-assisted nano-measurement,

Laser-assisted nano-processing and structuring,
Cell-in-micro-factory
E-mail : takahashi@nanolab.t.u-tokyo.ac.jp

BENRBERTO—TIC LD T/ REO—IEERE
Simultaneous inspection of nano defects by
autonomous defects detection probe

We conduct research on advanced micro/nano production
technology, which can be applied to the next-generation ultra-
precision manufacturing by focusing on photon energy, which
is the ultimate energy believed to be the root of our life. Especially
we are developing photon based cutting-edge techniques for micro/
nano manufacturing science, such as laser-assisted nano-in-process
measurement, laser-assisted nano-processing and structuring, and a
novel concept about a future micro production system, cell-in-micro-
factory, with which we can product innovative micro/nano functional
devices supporting our future life. In order to realize our target,
not only conventional light energy propagating in free-space but
also localized light energy emerging at near-field region of bulk
material is applied to our research from both a practical viewpoint
as manufacturing techniques and a scientific viewpoint based on
basic physics. Our research involves (a) proposal of new concept not
only about elemental technology but also about a whole production
system, (b) theoretical and experimental analyses unraveling
its characteristics, and (c) experimental verification for practical
realization. Some of our ongoing projects are as follows:
(1) Nano-stereolithography using evanescent light energy.
(2) In-process super-resolution high-sensitive optical
measurement for nano-defects in semiconductor industry.
(3) Laser direct fabrication of three-dimensional microstructures
using photocatalyst nanoparticles.
(4) Study on cell-in-micro-factory based on active control of
localized photon energy as a future micro production system.
(5) Fabrication of complex fundamental structures with advanced
laser processing.

INZYEY METER LIRS Y —7
A gingko tree leaf, the University of
Tokyo's symbol, created using
evanescent light
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Photon based Advanced Manufacturing Science
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Kotani Laboratory
http://neuron.t.u-tokyo.ac.jp
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Research on bio-complexity

by developing biomedical measurement technique and mathematics on dynamical systems
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Development of brain function evaluation
using near-infrared lasers
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Novel brain-machine interfaces based on
augmented reality

IDevelopment of bio-medical signal processing
for human support systems

Recent advances in experimental and analytical techniques have
revealed that biological systems are precisely organized to do various
functions better than we had imagined. We have been developing
theories for dynamical systems and methods of measurement in
order to elucidate the underlying mechanisms of complex biological
phenomena. We also apply the basic biological findings to a wide
range of fields, including diagnosis, rehabilitation, and human
interfaces. Specifically, we have conducted studies on:
(a) Developing theoretical methods for nonlinear and time-delayed
stochastic systems on complex networks, (b) Understanding the
functions of working memory and recognition using multi-scale brain
models and noninvasive brain measurements, and (c) High-speed
brain-machine interfaces using virtual reality.
The main topics for our research group are as follows:
+ Mathematical theory for dynamical systems in biology
- Dynamics of gene-regulatory networks with time-delayed
interactions
- Elucidating information processing in the brain using multi-scale
brain models and noninvasive brain measurements
- A signal processing method for precisely evaluating blood flow
in the brain
- Robotic ultrasound examinations to prevent lifestyle related
diseases
+ A support system for manufacturing workers using noninvasive
evaluation of the autonomic nervous system
- Novel brain-machine interfaces based on augmented reality

HIBE T EBIBIANIC & B EHRKDER
Mathematical and theoretical biology
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Information Somatics
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Understanding and designing the body schema based on human factors and physiology
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(1) BEsdlis SrmRE
Metalimbs: a Jizai Technology for
Acquiring a Body Schema
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GBER: Matching Platform for Enhancing Social
Participation of the Elderly

In the Information Somatics Lab, our work is built upon a foundation
of psychology, cognitive science, and physics to understand the
mechanisms of the human body from a systems perspective and to
use the insighte we gain to augment its innate sensory, physical, and
intellectual capabilities.

LJizAl Technology

To enable free (jizai) control of their bodies, including any
augmentations, both the user and system require awareness of the
world and each other. We integrate biological (e.g., gaze, EMG) and
environmental (e.g., vision, acoustic) sensing, intention interpretation
and action prediction (e.g., using machine learning), and actuation
(e.g., EMS, mechanisms) to achieve human augmentation.

IHuman Augmentation Engineering

Employing VR, XR, robotic, wearable, and telexistence technologies,
we augment human abilities to achieve novel forms of embodiment
(e.g., superhuman, disembodied, transformed, cloned, fused) to
address social issues such as hyperaging.

IExperience Transferral

We aim to provide experiential "supplements" which improve
the quality of everyday life. These supplements are formed and
administered by systems capable of recording, replaying, and
transferring first-person audio-visual-haptic bodily and spatial
experiences. We are working towards applying our work in the
areas of entertainment computing, superhuman sports, and skill
transferral.

IExperience Design

Building on a foundation of psychology and physiology, we design
methods that make use of information technologies to enable the
composition of arbitrary perceptual and emotional experiences by
transforming a user's self perception as well as their perception of
others.

WAEBOBS DT P A > [Fenestra)
Fenestra: a Design Case Study of Domestic
Memorialization and Remembrance
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Communication Science
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Tanaka-Ishii Laboratory
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Mathematical/Computational Exploration of Social Complex Systems
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We explore the universal properties underlying large scale social

systems through mathematical models derived by computing with
big data obtained from large-scale resources. Using these models,
we explore new ways of engineering to aid human social activities.

BAnalysis of large-scale social systems by
applying complex systems theory

Common scaling properties are known to hold across various large-
scale social systems. Using real, large-scale data, we study the nature

of these properties from the viewpoints such as complexity, degree of
fluctuation, and self-similarity, and construct a mathematical model that
explains them.

IDeep/Machine learning methods for complex
systems

We discuss the potential and limitations of deep learning and other
machine learning techniques with respect to the nature of complex
systems, and we study directions for improvement. Moreover, we
explore unsupervised and semi-supervised methods for state-of-the-
art learning techniques.

IMathematical informatics across language,
financial markets, and communication

We explore common universal properties underlying language,
finance, and communication, through computing with various kinds of
large-scale data, and we apply our understanding of those properties
to engineering across domains. For example, we study financial
market analysis by using blogs and other information sources, and we
simulate information spread on a large-scale communication network.

RIVITETIL (). REFBET V() KU EENCERTNIZRIE,

ADXE (B)ICBIFBTaylordl
Taylor's Law results for a time series sample produced by a Markov model (left)
and a state-of the art neural model (middle), and a human text (right)

Box plots of the Taylor exponents for different kinds of data
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Specialized field : Computational/mathematical
linguistics, Deep learning and machine learning,
Mathematical modeling of time series and networks,
Complex systems theory for discrete systems

E-mail : kumiko@cl.rcast.u-tokyo.ac.jp
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Biological Data Science

LHARE
Ueda Laboratory
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Biological Big Data to Knowledge, using Data Science
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RNA modification analysis using nanopore sequencer PRVNOI:E

Development of RNA modification analysis algorithm
using 1D-CNN and one-class classification method
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Hiroki UEDA, Project Lecturer

FMISE | BREGHZE. BAT /TR BIRFE
Specialized field : Computational Biology,
Cancer Genomics, Machine Learning

E-mail : ueda@genome.rcast.u-tokyo.ac.jp
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IBiological Data Science

With the advancement of sequencing technologies, it has become a
challenging task to process large volumes of data with conventional
methods. In order to extract knowledge from biological big data,
(ex. Multi-omics data) it is necessary to incorporate the latest Data
Science technology, such as cloud computing and machine learning.
We are developing cloud based Single Cell NGS analysis pipeline
using Hadoop / Spark, (cloud computing framework) and developing
the method to identify RNA modifications using deep learning
method.

Our research include following:
(1) Epitranscriptome (RNA modifications) analysis using nanopore
sequencer
(2) Cancer genomics
(3) Proteomics and post translational modification
(4) Single Cell genomics

HadoopZBWERNAY —4 Y 2B K URY /
LY—T VR BTHER
RNA Sequencing and Whole genome
sequencing using Hadoop
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Networked Biophotonics and Microfluidics

AHHARE
Ota Laboratory
https://sadaotalab.com
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Explore life science beyond human limit by networking optics, microfluidics, genomics & information technologies
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Machine Learning-driven imaging cell sorter
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Sadao OTA, Associate Professor
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Specialized field : Optical Imaging, Microfluidics,
Bioengineering, Information Technology.
Technology Networking

E-mail : sadaota@solab.rcast.u-tokyo.ac.jp

B LY KT — NEEHER
Single objective light sheet p-scopy by APOM

IMachines that think

We ultimately aim at creating a machine that thinks by itself to
discover something crazy with biology, physics and medicine
outlooks. To this goal, we invent new physical tools to probe
biological structures and develop ways of networking biological
measurements using the world’s best technologies. Our applications
of interest span basic science and healthcare-industrial domains.

IBridge biological measurements

With expertise in optics, microfluidics, electronics, chemistry,
genomics, and engineering, we develop integrative systems that
network the biological measurements, leading to interrogation
of complex life systems by exploiting the power of data science
including machine learning.

IBridge biological and physical sciences

Biological systems are often too complex to describe with physics
languages. For example, it has been a challenge to study the effect
of non-molecular causes to biological outcomes. By transforming
the engineering of quantitative biology, we are finding approaches
to this problem and trying to explore the potential of such studies in
healthcare.

IDevelop biophotonics, micro/nanofluidics, and
information technologies

Toward the grand challenges mentioned above and independently,
we actively work on development of novel optical imaging,
functional micro/nanofluidics, and information techniques, and their
integrated modalities.

Along such scientific exploration, new technologies continually
emerge and may spin out to create industrial activities with further
excitement.

XA 7 OFEYR—Y — A(NTHBI) M
Microfluidic liposome formation method
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Kazuki HATTORI, Project Research Associate
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Specialized field : Cell signaling, Organoid,
Adipocyte Biology, Cell Death

E-mail : kzkhattori@g.ecc.u-tokyo.ac.jp
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Machine Intelligence

[FHIARZE

Harada Laboratory
https://www.mi.t.u-tokyo.ac.jp/
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Advanced Intelligent System for Recognition in Real-world, Contents Generation and Knowledge Discovery
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Integration of computer vision, computer
graphics, and machine learning
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Tatsuya HARADA, Professor
BPISE : BIEFH. BHEE.
FEEOR Y b

Specialized field : Visual Recognition,
Machine Learning, Intelligent Robot

E-mail : harada@mi.t.u-tokyo.ac.jp
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Automatic realistic image generation
of unseen object

Our goal is to invent advanced intelligent systems for real-world
recognition, contents generation and knowledge discovery by
combining useful but infinite information in the physical space
with a massive amount of data and powerful computational
resources in cyberspace. To tackle this challenging problem, we
utilize all resources in the area of computer science, including the
mathematical basis and robotics.

I1. Mathematical Basis

Information theory, machine learning, deep learning, data mining,
pattern recognition, stochastic/statistical theory, time series analysis,
causality analysis, learning theory, feature extraction

2. Recognition, Understanding, and Thinking

Big data, computer vision, image recognition and retrieval, 3D

vision, behavior recognition, multimodal recognition, emotion

understanding, natural language processing, speech and music
information processing, medical information processing

3. Contents Generation

Sentence generation and summarization of image and video,
image generation from sentences, dialog system, automatic article
generation system

SR SR UREY AT L
Recognition system via knowledge transfer

ol Bl 82 wsoens
*ﬁm !gﬁ Tomoyuki TAKAHATA

Project Associate Professor
Yusuke MUKUTA, Lecturir =i B o
BPIIE  BESEHE. BAPE. Yusuke KUROSE
LS Gt Research Associate
Specialized field : Visual Recognition,
Machine Learning, Feature Extraction

E-mail : mukuta@mi.t.u-tokyo.ac.jp
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Advanced Art Design
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Advanced Art Design Laboratory
https://www.aad.rcast.u-tokyo.ac.jp/
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Exploring the Nature-Centered creativity toward an inclusive and sustainable society
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As advocated in the SDGs of the 2030 Agenda, creating and designing
an inclusive society has become extremely important. These
intricate challenges cannot simply be addressed with an optimal and
standardized solution derived from objective analysis; they require
comprehensive reassessment of the relationship between humans,
nature, and science and technology. In this new Laboratory, we

aim to build an interdisciplinary research group comprising world-
leading firms, RCAST researchers, and art design experts active in the
front lines and speedily implement ideas created by the group from
multiple perspectives into society as well as fostering future talents
capable of tackling these social challenges that are becoming more
complex with a sense of balance.

Science and technology have advanced based on the Western
ideology of seeking human-centric solutions through differentiation,
while at the same time bringing about distortions in our social and
natural environments, such as mental and physical stresses and
environmental disruption. At the onset of the new era, Reiwa, we are
expected to explore science and technology based on the oriental
philosophy of respecting the universe, particularly the way of life in
symbiosis with nature and the spirit of harmony perceiving things

in a comprehensive manner that have been cultivated in Japan.

It is important to resolve today’s issues with a sense of balance
between nature and society by newly adopting a “nature-centered”
perspective and drawing on the creativity built on the harmony of
integrated thoughts and ideas from a variety of research fields.

MilFsTHIR / FPREOFERR SORREERR FRESEHEERR SARBREERR (BEANS)
Leading art and design practitioners. From left, Ryohei KANZAKI, Setsu ITO, Kaoru KONDO, Shinobu ITO and Hideki YOSHIMOTO
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Ryohei KANZAKI, Professor Hideki YOSHIMOTO
BRIDE 1 M TES. LRSS Project Associate Professor
Specialized field : Neuroethology.,
Biohybrid system
E-mail : kanzaki@rcast.u-tokyo.ac.jp
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Craft x Technology

E-mail : yoshimoto@aad.rcast.u-tokyo.ac.jp
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Specialized field : Design Engineering,
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Project Professor
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Bioorganic Chemistry
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Okamoto Laboratory
http://park.itc.u-tokyo.ac.jp/okamoto/
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‘Biomolecular design’ : Borderless research between organic synthesis and life science
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Staining specifi ¢ intracellular nucleic acids
by our chemical probes
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Akimitsu OKAMOTO, Professor

BPISE | EWERIER. BRGRER
HEYEZ. BBEE. IEYIRT (TR
Specialized field : Bioorganic chemistry,
Organic synthesis, Photobiochemistry,
Nucleic acid chemistry, Epigenetics

E-mail : okamoto@chembio.t.u-tokyo.ac.jp
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Chemically synthesizing super proteins
which cells cannot create

ISynthetic chemistr{ enables us to explore
the frontiers of cell biology

As we investigate biological questions of increasing complexity, new
chemical technologies can provide atoms-level views of cellular
function. The focus is on the molecular design, synthesis and physical
properties of new, man-made biopolymers with various functions.
Also included is the design of unprecedented organic chemical
systems for recognizing and visualizing a single component or atom
in biopolymers of interest.

(1) Chemistry creating nucleic acids

Nucleic acid is a key molecule that controls vital functions. We create
novel chemical reactions and functional biopolymers to specifically
recognize the epigenetic modification of nucleic acids. We also
pursue the highly functional photochemistry to visualize nucleic acid
function in the cell.

(2) Chemistry building proteins

Protein significantly changes its function by posttranslational
modifications. We chemically synthesize proteins and peptides with
a variety of posttranslational modifications. We also develop novel
chemical reactions to specifically recognize/visualize posttranslational
modifications.

(3) Chemistry controlling cell function

Cell functions may be controlled by sophisticated molecular design.
We create new molecular systems controlling a specific cell function
by chemically wrapping biomolecules and cells and unwrapping
them by an external stimulus.

(3] MBI ROIVICE > TR EEEHAD
[eILg T K]
Wrapping a cell by with stimuli-responsive hydrogels:
‘cell tablet'
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Satoshi YAMAGUCH]I, Associate Professor
BM9E | £EYEREE. (E2EYTE

Specialized field : Bioorganic chemistry,
Chemical biocengineering

E-mail : yamaguchi@bioorg.rcast.u-tokyo.ac.jp
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Metabolic Medicine

BHAAE
Sakai Laboratory
http://www.mm.rcast.u-tokyo.ac.jp
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Comprehensive analyses of the external cue and epigenomic modulators in browning of fat cells
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Comprehensive analyses of the external cue and
epigenomic modulators in browning of fat cells
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Juro SAKAI, Professor
BFI9E | REAHES
Specialized field : Nutritional
metabolic medicine

E-mail : jmsakai-tky@umin.ac.jp
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Exploring the therapeutic target for inducing “Beige”
fat cells that burn fat for thermogenesis

INew therageutic approaches for Metabolic
syndrome by analyzing Epigenome
and metabolome

Obesity and various metabolic disturbance including type 2 diabetes,
insulin resistance, atherosclerosis and lipid disorders are epidemic
health problem in 21 century. These disorders are also called
“lifestyle diseases” and closely related to the environmental cue as
well as genetic background. Environmental stimuli are recorded on
DNAs and histones as chemical modification such as methylation
and epigenomic changes are closely related to the development
of lifestyle diseases. We are currently trying to reveal alterations
of epigenome by environment and nutritional cue such as cold
exposure or fasting that may lead to the new therapy for lifestyle
disease.

IEpigenome that is transmitted to offspring

It has been known that paternal exposure to cold environmental
temperature prior to reproduction results in offspring exhibiting
greater energy consumption and heat generation. These traits
counteract the deleterious effects of overnutrition, such as obesity
and metabolic syndrome. Using single-cell analyses, we will elucidate
mechanisms of epigenetic memory in the central nervous system-
adipose axis that mediate adaptation to cold. We will identify and
manipulate candidate genes in a cell-type-specific manner in mice.
We will confirm our studies in humans by analyzing relationships
between thermogenic brown adipose tissue activity assessed as
fluorodeoxyglucose-positron emission tomography and paternal
environment.

(3] RFYTPOARRBIEY ) MEEEN U BARENOHE
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Adaptation to Chronic cold stress via stepwise
epigenetic mechanism
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Associate Professor
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Specialized field : Molecular cell
biology, Systems biology, Epigenetics
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Integrative Nutriomics and Oncology

KEHARE
Osawa Laboratory
https://www.onc.rcast.u-tokyo.ac.jp
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Understanding cancer biology by comprehensive nutriomics approach to establish novel anti-cancer strategies
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Metabolic adaptations against sugar, lipid and amino acid deficiency
associated with malignant cancer cells
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Tsuyoshi OSAWA, Project Associate Professor
B9 : ARSIE. YT LERY. IEEYF
Specialized field : Cancer Metabolism,

Systems Oncology. Vascular Biology

E-mail : osawa@lsbm.org

lintegration of “nutriomics” and oncology
for the treatment of cancer

Based on the conventional nutritional notion, carbohydrates, lipids
and amino acids were independently considered in cancer. However,
recent researches in cancer metabolism have been dramatically
improved our metabolic knowledge of these disorders due to latest
understanding of cancer metabolism. Indeed, carbohydrates, lipids
and amino acids are inter-connected in the metabolic pathways,
through the several key metabolic molecules such as acetyl-CoA

and ketone body intermediates partly under epigenetic regulation.
Our group reported that hypoxia, nutrient starvation, acidic pH may
induce tumor aggressiveness by epigenetic regulation in cancer
cells. We found that epigenetic and metabolic changes influence
cancer progression, that can be utilizes for the development of novel
therapies by integration of genome, epigenome, transcriptome,
proteome, metabolome analysis.

Our research objectives:

(1) To understand the mechanism of cancer adaptation in
carbohydrate/lipids/amino acids deficiency and apply it to
therapy.

(2) Latest understanding of “nutriomics” and nuclear receptor
medicine for treatment of cancer and metabolic diseases.

(3) Drug discovery based on physics and computational science.

We challenge to develop therapeutics for metastasis and recurrent
advanced cancer through the viewpoint of integrative “multiomics”
approach.

(2] BB H- DNAEBHEDD FEIHZ
Dynamics of nuclear receptor on DNA
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Structural Biology
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Understanding of the Structure and Function of Diverse Proteins and Nucleic Acids,

and Development of New Technologies
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(1] CRISPR-Cas9Mi5##5E
Crystal structure of CRISPR-Cas9
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Hiroshi NISHIMASU, Professor

BFI9H : £ BEEYS

Specialized field : Biochemistry, Structural Biology
E-mail : nisimasu@g.ecc.u-tokyo.ac.jp

(2] CRISPR-Cas12ad &S
Crystal structure of CRISPR-Cas12a

IStructural and functional elucidation of proteins
and nucleic acids

Proteins and nucleic acids (DNA and RNA) are involved in a wide
variety of biological processes. While ordinary proteins act like
“lock and key” on specific substrates, some proteins associate with
RNAs, which determine the specificity for its target nucleic acids.
For example, the Cas9 protein from the prokaryotic CRISPR-Cas
adaptive immune system associates with a guide RNA and cleaves
a double-stranded DNA that is complementary to the RNA guide.
Thus, CRISPR-Cas9 has been applied to various new technologies,
including genome editing. We have determined the structures of
protein-nucleic acid complexes, such as CRISPR-Cas9 and CRISPR-
Cas12a, and have elucidated their RNA-guided DNA cleavage
mechanisms. In addition, we performed structure-based molecular
engineering to develop new genome-editing technologies. Using
multiple techniques, such as biochemistry, X-ray crystallography,
cryo-electron microscopy, and single-molecule observation, we
elucidate the action mechanisms of diverse proteins and nucleic
acids, understand biological processes at atomic levels, and develop
new useful technologies. Furthermore, we aim to explore novel
enzymes that have not yet been discovered, and to elucidate their
structure and function.

(3] FEmE=s
Nishimasu lab
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Genome Science and Medicine

https://www.genome.rcast.u-tokyo.ac.jp/
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Dissect biomedical phenomena with advanced genomic technologies
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Clonal evolution in glioma progression
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Genta NAGAE
Project Associate Professor

B2 : IS /I DNAXFIUL
Specialized field : Epigenomics, DNA
methylation, Translational research
E-mail : nagaeg-tky@umin.ac.jp

WML DTS/ LB
Epigenome dynamics in cellular differentiation

We are working with systems biology and medicine to understand
complex biological systems through a functional genomics approach.
High throughput technology and novel algorithms are required for
collecting, integrating, and visualizing the enormous amount of data
on gene expression, protein expression, and protein interactions
arising in the wake of the Human Genome Project. Alliance with
external academics and industry will be crucial to the success of the
new "systems biology", that is, understanding biological systems as
more than the sum of their parts.

IPersonal cancer genome

The variety of genetic and epigenetic alterations that accumulate
in cancer genomes cause activation of oncogenes and inactivation
of tumor suppressor genes, leading to cellular transformation.
Next generation sequencing technology has enabled us to

obtain individual genomic information within feasible cost and
time constraints. Since 2008 my group has participated in the
International Cancer Genome Consortium and is studying the
genomic alterations in liver and gastric cancers.

IChromatin regulation

Epigenetic processes are essential for the packaging and
interpretation of the genome, fundamental to normal development
and cell differentiation, and increasingly recognized as being
involved in human disease. Epigenetic mechanisms, which include
histone modification, positioning of histone variants, nucleosome
remodeling, DNA methylation, and non-coding RNAs, are considered
as “cellular memory”. We have applied genomic technologies,

such as ChIP-sequencing and chromatin interaction, to map these
epigenetic marks and high-order structure throughout the genome
and to elucidate how these marks are written and read.

ITranslational research

Functional genomic approaches are applied to identify novel
biomarkers for disease diagnostics and therapeutics.

AR

Kenji TATSUNO

Project Associate Professor
BRINH : DAY LT, Shuichi TSUTSUMI
BELF/NRIVGE., BBS/ LEER Project Associate Professor

Specialized field : Cancer Genome Analysis,
Gene Panel Test, Precision Medicine

E-mail : tatsuno@genome.rcast.u-tokyo.ac.jp
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Senior Research Fellow
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Barrier-Free

EEHAE
Fukushima Laboratory
http://www.bfr.jp
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We are researchers with disabilities who conduct studies aiming to make people and society more accessible
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In the Barrier-free Laboratory, Professor Dr. Satoshi Fukushima,

the world's first deafblind university Professor, and mainly other
researchers who themselves have disabilities conduct studies aiming
to make people and society more accessible.

Based on his own experiences as the deafblind, Professor Dr.
Fukushima carries out various research in pursuit of not only the
essence of human communication and the meaning of disability
experiences, but also the ideal support system for disabled people.

Project Researcher Naoyuki Okochi, who is totally blind, has done a
wide variety of research concerning accessibility from the standpoint
of a disabled person, including topics such as assistive technologies
for the deafblind and the blind, barrier-free movie and theater.
Project Researcher Dr. Toshiyuki Uwano, who is physically disabled,
specializes in Area Studies, especially Barrier-Free studies in Asia
region.

Project Researcher Dr. Mami Kodama has conducted practical
research on special education for totally or partially deaf children.
And now, she studies how to support deaf children with other severe
disabilities, and how to support their parents.

Additionally, in collaboration with the Tojisha-Kenkyu Laboratory
headed by Associate Professor Dr. Shin-ichiro Kumagaya (physically
disabled), we are cultivating our partnership with Tojisha-Kenkyusha
specializing in neurodevelopmental disorders and hearing difficulties.
Fukushima laboratory and Kumagaya laboratory are now developing
a globally unparalleled center for disability studies led by researchers
with disabilities.

(1] MIB<ohlESELEDICHS)
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Satoshi FUKUSHIMA, Professor

B9 EH : FENONU 7 T2, [EEF
Specialized field : Interdisciplinary barrier-
free studies, Disability studies

E-mail : fukusima@rcast.u-tokyo.ac.jp
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Ryoji HOSHIKA
Associate Professor (concurrent)

(3] IBRPEREDT2BERE WRZCT)
Prof. Fukushima communicates using Finger Braille
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Assistive Technology
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Nakamura - Kondo Laboratory
https://comsuru.com/
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Aiming to create a society which accepts uniqueness and diversity of people through practice based research

IZV002FEERRT 31D DIHR

ATHEEPOR Y MR EDREERME. BCDHRY AT LER
ELEZIDDHD, HBICOVTHHULLWRZUDMETHDEED
NcLan'. BIFEOUIY RBHBEV X T AL SKRIFHUICKWVWER
KTHD. Ll BECEEZEBACZUDBERTEI D LN
—DDERWOICIFD EEX. LEARNZOY T T hERIET 2.

LEARN (Learn Enthusiastically, Actively, Realistically,
Naturally) EWS 5w bTx—AICE. 6 DDOHRFEMREISE
KOV I BN, TOMRRRELBICERBEL. £EPEB
FEDBEEZBUCHB Y AT ADPARET B,

(1) ERTOZUDENZERST/NPZEDIZDD, P7IT1ET 1
HEZUOBEBRTERLSZEBKRT 20V T
(LEARN with Nitori)

(2) ZRTORZVICYRBIIBSEEZ DPEREDEHD. BEFED
MEBR E20EERTZIOVIT N
(LEARN with Porsche)

(3) IZ—IRFELEREL., ZEIDZTOITI N
(LEARN in ROCKET)

(4) BRIZBABICBITBICTEREAE OV ~
(LEARN inE&D 70T 7 )

(5) ANBEDHIEZEZDHDZEV - BSL - BEHETO
17 MLEARN in P-OTTO)

(6) EEANEEvPEEEREENDIZ 22—y 3 VRO
Jx7 bk (LEARN in FOREST)

AZ—IORNHMZEDZ. SHREZERDE DHRNRORIED
ZFH. A/ R=Y 3V EEDRRDURICHEU DL EEFE LTV S,
DEZ - #FFY - BEY  -B3BZ -¥EZ - 1% EHRizE-7—
b FHA VIR ESERDSIRIFAMNDESE B IHRE TIFRHB
KREMRUOV. FIULLEBHIEFNTLL,

(1] BRI ZRIERBR S UERRT HLEARNFOVT I b
LEARN Project to realize learning beyond
time and space diversity
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Kenryu NAKAMURA, Professor
BPINE - BHERA. AAC. SERN
Specialized field : Special education,
Augmentative alternative
communication, Assistive technology
E-mail : kenryu@bfp.rcast.u-tokyo.ac.jp

2] BUHOSKEERD, TESZT—TIVavS
Workshops that respect and support learning

IEnabling and Respecting for Learning Diversity

We believe that setting up a place for learning beyond time and
space would be one of the breakthroughs to get out of the existing
rigid educational system. Thus, we will start the LEARN Project.
The LEARN Learn Enthusiastically, Actively, Realistically, Naturally
platform will consist of the following 6 practice-based research
projects addressing social challenges.

(1) LEARN with Nitori - exploring the freedom and fun of activity-
based learning for primary and junior high school students.

(2) LEARN with Porsche - providing avenues to learn beyond
existing boundaries for junior high and high school students
who have lost their aim or purpose for learning.

(3) LEARN in ROCKET - discovering and supporting unique
children.

(4) LEARN in Maho Project - focusing on the use of ICT within
special needs education

(5) LEARN in P-OTTO - aiming to change the preconception of
intellectual disabilities focusing on learning, living, and
working.

(6) LEARN in FOREST - focusing on communication methods
for people with severe intellectual disabilities and /or multiple
disabilities.

We believe that creating a strong social foundation that nurtures
unique people accepting diversity is the key to creating a society that
can innovate for the future. In our lab where experts from various
fields such as Psychology, Economics, Business Management, Science
of Daily Eating, Education, Engineering, Information Science, and Art
and Design reside, many stimulating conversations are flying about
with new ideas coming alive.

(3] EEEEREDHDFEOOBEERZ B EMTER
Implementing the use of technology to capture
and monitor movements of children with severe
and multiple disabilities
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Makoto YUASA
Project Professor
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Maiko TAKAHASHI
Lecturer
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Kohei NISHIYAHA
Project Lecturer
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Laila CASSIM
Project Research Associate
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Assistive Technology

& - ERERARE
Nakamura - Kondo Laboratory
https://comsuru.com
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Creating a new societal system for people with difficulties in learning and working

BHBRORBWA VI —Y T RUHEERIRT B -HDHARE

ZUPBEDOIAZA VI I—Y TICER DRERDIFE SO
V1T RNETIEOTVETD,

DO-IT Japan (https://doit-japan.org/) Tld. BEEPRTDSD
PRELENE - PEORSEHEEZPRANDOBIXIEEZEBL., #HA
TERIDAMOBREBELTVWET, 77/ 0V —ERZTH
C. ©ILT - PRIKAY—, BIEBOAREREET—YELT,
FREEZBELCTEHLTVWE T, BEDHDIRELER - FELEDR
). EFEE - EREEICEDICTERRE, AV IIL—YTHEY
AT LICEAT 2MAREOAREFE>TVET,

AccessReading (https://accessreading.org/) Tl&. BEHEH

(EREBZOFBRERE, HRYZEZO A EERREEFENE
BATE3FI9IHBRIET. BRICHDI T NETHERTEDD
D) ZEFEL. 2HICEELTVET, SHDOPRPHUEESREE
HEU. BEEMZREEREICABICREIT 2T PIEEADRRICE
IBMRBITEO>TVET,

IDEA (https://ideap.org/) Tl&. ERDRE CLHRREEDD
BDALHEETEDRD, ZRBEASHZEFEIEAIY AT LD
BECRUBATVET, BHIEU 159V IRENS. BEDEIET
BB ZFR>CTEK L ZTHEICT 2BERBEAT T ILERE L.
BISOEEMEDE EE, SRBALEZOETES2HETHZ. SO
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[1] IDEAEFILEER
The model of ultra-short time work
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Takeo KONDO, Associate Professor
FFIDE : HRSERE. ERM
Specialized field : Special education,Assistive
technology

E-mail : kondo@bfp.rcast.u-tokyo.ac.jp

(2] BB TO0SLICEE R4S
The group photo of DO-IT Japan

JOur research aims to achieve inclusive and
not-exclusive society

We've been conducting the practical research based projects to
enable inclusive learning and working environment.

DO-IT Japan (https://doit-japan.org/) is the program for students
with disabilities to develop their leadership skills to make the society
more diverse through the support of transition for schools and
employment. The program empowers students through the use of
technology, self-advocacy, and self-determination skills. The network
between students with disability, academic-industrial collaboration,
and international corporation has brought the base of the practical
research for inclusive educational environment.

AccessReading (https://accessreading.org/) is the online library
providing digital textbooks (the data which it can be used with
tablets for students with visual disability and learning disability).
With schools and Board of Education, this project provides the
strategy and the method of teaching to utilize digital textbooks for
students with disability.

IDEA (https://ideap.org/) is the project for people with disability
who have been excluded in the current employment system and
provides opportunities by creating and implementing inclusive
employment system with the flexible workstyle. This project has
developed ultra-short time work scheme for people with disability
with the employment from 1/4 hours of work per week. This project
has the joint research with the companies and local governments

to improve the productivity of the workplace and the inclusive new
work environment.

(3] Windows/ Y 3> TWord 7 7 A JL&ESid EIF TV 24T
Reading AccessReading by Microsoft Word with
speech and highlight
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Kiriko TAKAHASHI, Project Associate Professor
5MSH : ZBEE. BH'L. PIYRTAITTT
/0Y—, 2001ZN—F)L7H 4>, STEM
Specialized field : LD, AT, Disability, STEM
E-mail : kiriko@at.rcast.u-tokyo.ac.jp
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Tojisha-Kenkyu
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Kumagaya Laboratory
http://touken.org
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Facilitation and verification of Tojisha-Kenkyu through an interdisciplinary approach
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(3) SEEHADHA

3DODEFLESHAERRT 52EVSERTT., BESHENE
ABANTHUT, EABRICHRDNSGZDNBNDN . HEEHE
DREFEICFEDLSBRIA N BZON. BEEHEFED
FSTHEY, CDOESITEF>TVBDN, HBEHROMES
FEDKSBAEN BE HEEHRICONTHELTLEET,

(1] 24if5RE & OHE CHBERRERIIT S
Verifying Tojisha-Kenkyu in collaboration with academic researchers
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Shin-ichiro KUMAGAYA, Associate Professor
SPISE : \ERE. HESR

Specialized field : Pediatrics, Tojisha-kenkyu
E-mail : kumashin@bfp.rcast.u-tokyo.ac.jp

The Tojisha-Kenkyu Laboratory was established as a place to
conduct various research related to tojisha-kenkyu. The
Tojisha-Kenkyu Lab. has 3 main aims.

(1) Practicing Tojisha-Kenkyu

The first aim is to be a place for the actual practice of tojishakenkyu.
Tojisha-kenkyu gives individuals the opportunity of acquiring the
ability to objectively observe the previous unknown patterns of their
own hardships and problems, giving them relief from those troubles.
It also gives them relief by being able to share the hardships and
problems they had been harboring alone with others. Tojisha-
Kenkyu Laboratory is conducting tojisha-kenkyu groups focusing on
developmental disorders, children, addiction, athletes, and so on.

(2) Verifying Hypotheses from Tojisha-Kenkyu

The second one is the academic verification of tojisha-kenkyu.
Working together with academic researchers from fields such

as cognitive science and robotics, the laboratory analyzes and
verifies personal experiences to ascertain whether the hypotheses
individuals formed through tojisha-kenkyu are true and if they apply
to most people.

(3) Researching Tojisha-Kenkyu

The third is to conduct research on tojisha-kenkyu. The Tojisha-

Kenkyu Laboratory researches topics such as: the effectiveness of
tojisha-kenkyu on different types of individuals; the various styles
of practicing tojisha-kenkyu; the beginning and spread of tojisha-
kenkyu; the existence of any problematic issues in tojisha-kenkyu.

LEEFRODREAET %

Measurement of the eff ectiveness of tojisha-kenkyu

EE B maEm
Satsuki AYAYA
Project Lecturer
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Inclusive Design Laboratory

https://idl.tk.rcast.u-tokyo.ac.jp/
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Inclusive design of university environment in research and education
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(1) =BmEEDLIE
Accommodation in the Lab

(2] EBR=EEDHIT
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Shigehiro NAMIKI, Associate Professor
BRI9E : &Y=

Specialized field : Biology

E-mail : namiki@rcast.u-tokyo.ac.jp

Analysis of laboratory work

JOur research aims to achieve inclusive and
not-exclusive society

No one left behind: making research and educational environment
accessible to people with any kind of abilities. Collaboration

with Associate Professor Shin-ichiro Kumagaya (Tojisha-Kenkyu
Laboratory), Inclusive design laboratory project works on a couple
of research topics: (1) Tojisha-Kenkyu as an approach to provide
research insight from people with disability or difficulty, and (2)
inclusive design of accessible environment for scientific research and
education.

When significant minority are not involved in design process,

the product or service does not always meet the needs of users.
Within this context, the concept of co-production has started to
gain attention in the seventies. Co-production is used in research
activity in academia (Hickey et al., 2018 Nature). Although the
concept becomes generally accepted, the methodology is under
development and participation of users is simply a formality in most
cases.

To handle this methodological difficulty, we work on “Tojisha-
Kenkyu”, which is originated in Japan, as approach to promote
inclusive environment for research and education. We develop a
training program which makes this approach available to Tojisha-
community, university, enterprise, and governmental organization.

We also work on construction of inclusive science education
environment for students and researchers with disabilities in the
university. To achieve this goal, we implement a guideline and design
an accessible laboratory for science education.

3] N=Fv)LRB=
Virtual laboratory
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Satoshi KUDO
Project Research Associate
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Intellectual Property Law
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Tamai Laboratory
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Intellectual property law and policy
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(1] 97354 bF T2 (FREZAOH HE7IT—8)
Satellite Office (Sapia Tower nearby Tokyo Station)
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Katsuya TAMAI, Professor
SPI5E  ANTEE
Specialized field : Intellectual property
law
E-mail : tamai@ip.rcast.u-tokyo.ac.jp

IIP and International Competitiveness

Comparative legal studies have become of increased importance
in recent years. Reflecting the needs of the society, we have been
focusing our research on the following areas:

(1) Trade Secret Law

Protection of trade secrets is more and more important in the
developed economy not only for the private entities, but also for the
national interest.

(2) Assertion of Standard Essential Patent
Rights (SEPs)

As they are a kind of infrastructure, some limits are necessary.
However, it may impede innovation and standardization if it goes too
far. We seek a balanced solution to this intensively discussed topic.

(3) Application of Laws to Transnational
Patent Infringement

System inventiones applied on the cross border basis, utilization
of copyrighted works in the internet and "private" importation of
trademarked goods are nowadays very common.

(4) Pharmaceutical/medical patents and
regulations

Requiring the assurance of safety and patient access, the
pharmaceutical/medical industry is to generate and distribute
innovative drugs and medical devices. We need to find the
right balance between innovation and public health as well as
international competition.

(5) Legfal system surrounding economic state
craft

Beyond the IP law area we seek to provide new ideas and
suggestions for the rule making on the basis of national interest.

R Z{RHE & sz
mm #? Takashi KUBOTA

Project Research
Sachiko MASUDA, Associate Professor ~ Associate
BPI5% | INMEE. KiPE BE - &

=SS

Specialized field : Intellectual property

law, Patent law, Lifescience related

legislations and regulations

E-mail : masuda@ip.rcast.u-tokyo.ac.jp
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Political Administrative System

HIFtRAZE
Makihara Laboratory
http://park.itc.u-tokyo.ac.jp/makihara/

A—SIERMI—C&>THEE - (TRIRSEMIAT S

Oral history Political study Public policy administration

(1) =3« EAMY—-TOJ T bERE
BERAETTR. MBBIETRGEEDDIC, VI 1Lk
DHMEIT>TVEFET . BHREREERHDEEFRICONTE
FNCHRZED TOET . FRERBIERIIATROFIEEEN
ECOVTHHRRICEFLTLET,

(2) HEBATECAERA

SEREERTDET BERADLENN. SHEEBDOFLRIBY
% - [THHEE U DA FURDAPHBIE DS Z LEDHRES
LTLFT,
(3) TEABCEERA
BSELIEDBAIC ST B TEOBIELHR. BrORBHUR
DBGEEIMAEICEIT BHFFRICE A TOE T,
(4) FeimRHBERERA

BRCRB. BANZEHANEEIORA —N—SHHZR.
EUDHREFABKBOEBBROFRE, ZOF—H1 T1LIC
ERNICRUBATNET,

(1) Oral History Projects and Political History

Analysis of interviews and historical materials, mainly for research
on the functions of the Kantei (the prime minister’s office) and
postwar politics. Research on relationship the Liberal Democratic
Party and the bureaucracy is being prioritized.

(2) Comparative Public Administration

Comparative analysis of the bureaucracy in the developed countries.
Governance system reforms and administrative reforms in those
countries, particularly metropolitan politics in England is the current
research topic.

(3) Judicial Politics

Study of the history of judicial politics in Japan during and after the
Meiji Era. The postwar political function of the Supreme Court is
being researched.

(4) Advanced Public Policy Research

Interdisciplinary research across the natural sciences and social
sciences combining theory and practice. In particular, research on
the reconstruction process after the Great East Japan Earthquake
and the creation of its archive are being prioritized

() rnEnwal

E265d

WIs

lzuru MAKIHARA, Professor

B9 : 7 —S/ILeEXNU— BUGZE. THZF
Specialized field : Oral History, Political science,
Public administration

E-mail : contact@pha.rcast.u-tokyo.ac.jp
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Religion and Global Security

HMAHRZE
Ikeuchi Laboratory
http://ikeuchisatoshi.com

70— /N ZICHET 2 ZARG R & (MEFRREED R DXL 2 8 T
HEFOHFEZHRRT HEEHEX1) T rHA

Integrated studies of various facets of Security, searching for ways to overcome conflicts
which arise from between the multiple religio-normative systems

JO-NIVEDERNEA - BR - BRMEZEDNLTVS,
AEPREETER. BEPER. EBREVEEERAEH VLS. F
RUEFREZZ TERRERDEZ N, BATEZRVBERZRE
BLEINTWVD, INELVWEKTO [JO0-/NbEFaUF 1]
DEIBEEULTES R, WsHEEEZZ LN, JO0-Nbe+al
T RENBFDREBECTH D,

1 1 RS LBEGARE] DZFDF%EA
BAYPEBDO7ATVT 4T« DRREICIF. KAE U TREPR
ROFENNKEN, PTHIEERBDIEA XS LAHDF DBCAENR
BENTHD. HWAELEF2008FE108N052018F98%F T 1
ATLBEBEDE| O™HIIARRELT, COBEZEACE
feo [7S70EF] OFEY (4 AS5—LE] OFERGZE, BV
THERRT2ERZRFEDTEBEN SLEMICRAMU. 217 - 125
EIT>TCE
1I20-NIVIHRER Y MO —T DR
2018F(ICTO—/NIbEF2UT 1 - RESBHERIIIN. B,
1—SY7. 4V RAEEMBDRTICAND T ENTEECKR
feo 2020F(CEFZO-NIbEF21UT 4 - RESBHADNOE RS
T. BARNY VO VI THDuLmMAIREEHRET - SR
(ROLES) #=BEsR. RE. WKZE. 4 F40+—. 77./0V—-&
WoledO—NbigtEFa U T «BExE. S - 22 RE - EE-E
BICEDZEEDKRSE - MEKEEDR Y NT—IEERULEBNS
MELU TV EIBEER I,

1] (RS—LEOEER] (XBHSD) )
The Shock of the Islamic State, Tokyo, v¥Y3y
Bungeishunju, 2015

B
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Satoshi IKEUCHI, Professor

M98 A A5 —LBUEER. thERbIH.
B0 X LHE

Specialized field : Islamic Political Thought,
Middle East Studies, International Terrorism
E-mail : ikeuchi@me.rcast.u-tokyo.ac.jp

BLIDARI YT VRLEBAHTDF « AN

Presenting at the Panel on Cybersecurity at the
Istanbul Security Conferene 2019

Globalization is shaking all that was solid, the individual, the nation
and the international order. Human rights and democracy, borders
and citizens, the international law and the sovereign state system,
basic constituent elements that supported the modern world have
melted and lost its certainty. In our division, these phenomena were
taken as the issues of “global security” in a broader sense.

I“Islamic Political Thought” and beyond

Religions and sects remain to be the core of identity of individuals
and groups. Particularly notable is the influence of Islam on political
mobilization. It took Prof. Ikeuchi for ten years, from October 2008
to September 2018 to tackle with this issue as an associate professor
and Pl of the Islamic Political Thought Division of RCAST. During that
time, he has observed and analyzed phenomena arising from the
Middle East such as “Arab Spring” and “Islamic State.”

IFormation of a global research network

A new division of “Religion and Global Security” was established in
October 2018 to conduct research projects on wide ranging topics
concerning European, Eurasian, and Indo-Pacific regions. In 2020, the
Division of Religion and Global Security initiated the establishment
of the RCAST Open Laboratory for Emergence Strategies (ROLES)
which is meant for a global think tank within the University of Tokyo.
It will initiate research activities on the broader global security
issues, such as religion, geopolitics, ideology and technology. At the
same time, ROLES is desired to be a platform for cooperation with
overseas research institutions specialized in strategy, security, and
international affairs.

RNA D7 SETEFAlrceya~DIS ASRHEE LT
RN DIERFAS
Engaging Arab public opinions as a contributor to
Dubai-based Alroeya

FHEBH

VR 1

Yu KOIZUMI, Project Research Associate
BMSE : O 7 EBDZRRERER.

027 DA & EREEF

Specialized field : Security policy of Russian
Federation, Russian Politics and International
Relations

E-mail : koizumi@me.rcast.u-tokyo.ac.jp
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Policy Research on Science and Technology

TRRAE
Motohashi Laboratory
http://www.mo.t.u-tokyo.ac.jp

F—=IT7FVFTF 1 ITRCEDT/N— 3 > OfFIHERIZEMBERA DR

Data Analytics to Understand Innovation Dynamics and Applications to Science and Technology Policy Making

11 IVREE : BIRNAEE 1 /RX—2 3 VOREl.
IOV RATLDRER
BEEDA /R—Y 3y - POCACBVTREZNAHBOEESH
SFEO2TVET, BIZIE. ¥/ LA A IV RGERBEEDHE
BREOCAEREILLE(EEIE, Al ORT 4 v I RIEEDHH
TR7Z7HFZIVIMREEEL (1 /RXR—=Y3V) NERFITERL
TVFEY (DA IVREEDRIL) » BFARETIEEMAL. FFT
F—IBRENSBRINERRET —IR—XZHNT, Y1V
ZREFEICEAT DRADMZTL. RIRRMBERADREZT> TV
Fd. EFNGT—<E LT,
CHATIVREA I/ R= 3 VDRHAE] L FTULVKZDRE & ESR
ERERDB 7
AL/ EvITF—9 loTE. Fov b T+ —LEIRADIRSE
cHAIVRAA/R=23yD7O-NVEER (KB, PEZED
&) U= - BerERLE LRI OV R T A
DI

IRl 1/ R— 3 YRR DR
B2 A/ RN—=Y 3 VBERDILEDET L NDOEIHEZ
ToTWVWET,
- AR OV 7 FOEBMEICE T DR
- A ERE S BRRBERDBIMRICRE I 2 AR
-ARTOT T MMTHT 2 R0HB). 7 —F A TV XD

I/ R—> 3 VREHRRD=HD
EvIF—97FUF4TR
A/ R—=2 3 VIRROERN MR E LT, ZMEms 0T
BREEDAKET—IEZANT., T—INR—IADEE, Hifi~L
ROEBBREDHAEETO>TVET, FEZEREDRIDISHRT
FZEAVTC. RITXEOBASELEZLSRBRE (HASE., E
FB. W, IAEBIRE) TIIH>TWVB T EITHEN S ET,

[t

(1] B2 - il - EROHRERIL—LD—7
Framework of science, technology and industry
indicator

EEsd

TTiE — &

Kazuyuki MOTOHASHI, Professor

5PISE | HTRENE. 70—/ VURSHS.
BIEERITBER. EF5IERS

Specialized field : Technology Management Strategy,
Global Business Strategy, Science and Technology Policy,

Bibliometrics
E-mail : motohashi@tmi.t.u-tokyo.ac.jp

FeYOMEA /N—Y 3V TIAVRT A
Regional innovation ecosystem in Shenzhen

IScientification of Economy : Co-evolution of
Science and Innovation and Ecosystem Formation

Scientific foundation becomes more and more important for
industrial innovation process. The genome science has changed its
R&D process substantially and concurrent progress of academic
research and its industrialization (innovation) occurs in Al and
robotics field (scientification of economy). We are conducting
empirical research on science and innovation coevolution, by using
large bibliometric datasets (patents, research articles) and economic
statistics. The results of our analysis are inputted to actual policy
formation in relevant ministries. The concrete research theme
includes
+ Co-evolution of science and innovation: New role of university and
policy implications to effective industry collaborations
+ Economic analysis of Al/Big Data/loT and platform business
+ Global competition in science innovation (vs. US and China) and
regional innovation ecosysytem (Silcon Valley, Shenzhen)

BEmprical research on science, technology and
innovation policy

+ International R&D collaboration
+ Interactions of IPR and competition policy
+ Public research funding and open science

IBig Data Analytics for Empirical Innovation
Research

We are also conducting the research on database construction and
new methodologies of technology forecasting, based on bibliometric
information (research articles and patents). Advanced computer
science techniques (such as deep neural network) are used for
natural language processing in multi lingual environment (Chinese,
English, Thai as well as Japanese).

BT~ v BV 7 E KPR OR S (RIS HRO BRSHELE)
Technology mapping for characterizing university
inventions (natural language process of patent
documents)

M

T#*> JVIRA

Seok Beom KWON, Lecturer
BFI9E : FIEER. 9T /=,
SIRERDMT

Specialized field : Patent Policy, Data Economy,

Research on Interdisciplinary Research,
Bibliometrics

E-mail : kwon.seokbeom@mail.u-tokyo.ac.jp
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Watanabe Laboratory
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MOT (Management of Technology)

1/R=2aEXZABMNME (Bili. 7912>) ORI,

(RE. BRADIRIAY N EERTS

REREY a3 VIRAREVI—

Institute for Future Initiatives

Exploring evidence-based management of intellectual property creation, protection, and monetization for innovation

A/ R=2 3V ERBILICET DHNPETRI A b RN
REDESVEIMICET 2NNMETRI A b DOEBES Z DD
(T, (1) HMET -9 PERRZAVCRINE. (2) ¥ —ARY
Fa—. (3) EROEMBARAETIOVIINCSNIEZIEICED
VO —FEFEDFEAT. BERADEEPEGKE. EFEEEOSEEL
THREHBZETO>TVET, AT —VDBIELTIE. AR
B, AMEIMEDXAZXLDH] [EFEEEZECHIZF—
V- FOFPSTIIV—HMRRIAY N HE#ICSIFDFRBOE
EM] BETT,

(1] afitgossHRy hO—0
Co-inventors network of cooperative joint venture

TRIVF—IRIE D

Energy and Environment

Our laboratory aims to study intellectual property(IP) management
for innovation strategy, profiting from various organizational
management resources as well as management of uncertain
technology by (1) empirical analysis using statistical data and/or
questionnaire survey, (2) case study, and (3) project study
collaborating with companies, government and international
organizations. Current topics are; organizational factors of unused
technology, disempowerment of IP Right, and open proprietary IP
management.

260
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Toshiya WATANABE, Professor

BRINE : KITRE

Specialized field : Managemet of technology
E-mail : toshiya@tkf.att.ne.jp

HleAR=E
Segawa Laboratory
http://www.dsc.rcast.u-tokyo.ac.jp

AR AR S

Next -generation photovoltaics with high efficiency

KIS LR LEREER
Department of Multi-Disciplinary Sciences,
Graduate School of Arts and Sciences

PONIE. AHRBEHEEIZ MKEEBOAGEEZZS5NT
WBROTZ DA S RGEBORREEDTVET, HUDLRN—
TROTAAA SKRBEMT24.4%. XFILPVEZDLTU—R
OT7ANA bABENT24.9%DEMPEERELTVFET. 5
IS E/UYwI6BEIZZEVa—)L (BE1) T20%ZBADE
PR EERLF Uz, SR, SEIFTRBIMBOBEEPZENS
DEBYMICETZMRZRBLC. KEBHOSEREICDRIFT
WEFT. CDED. eRBEABGEL EFFY bXESEH. B
BHEENEAZENREDREDITOTLFT,

(1] #)1 CBAR LI B E20% 248X 2
ROTZAAA bABEBIZEY 21—
Perovskite solar cell mini-module
with 20% energy conversion
efficiency developed by Segawa lab.

T4 VI e
Smart phone charger using energy
-storable solar cells

SEMENEARE ARV AT — b

In our laboratory, next-generation high-performance photovoltaics
using organometalhalide perovskite have been investigated. We
realized 24.9% of energy conversion efficiencies with a methyl
ammonium-free perovskite solar cell. Furthermore, we achieved the
energy conversion efficiency more than 20% in 6 monolithic series
mini-module (photograph 1). Various basic researches on the new
materials will open the door of frontier science and bring the future
photoenergy conversion technology. Dye-sensitized solar cells,
quantum dot solar cells, and energy storable solar cells have also
been developed.

%

# &R

Hiroshi SEGAWA, Professor

BRSEH : KBARERSB. ROTZ A1 MABZE,
NATUw RRBZEM

Specialized field : Solar power generation,
Perovskite solar cells, Hybrid solar cells

E-mail : csegawa@mail.ecc.u-tokyo.ac.jp
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Chemical Biotechnology

EifR=E
Suga Laboratory

http://www.chem.s.u-tokyo.ac.jp/users/bioorg/index.html

RN T F REIE

Pseudo-natural Peptide Therapeutics

KEFEFRIAZF (EFEH
EMERIEZH=E
Department of Chemistry,
Graduate School of Science,
Bioorganic Chemistry

SMRETIE. BRIEFOER T EEMEEYZAICERI AND T
LK) INFTHRRIERETH >ICMABEBICHKB L TLE
T, Fle. TAIVRET T /O0V-DODNSVARWVARZEHETY
BCET O NAMDEVWNACA T/ OY—KiliDEFE. U TEAI
RICKTOBMBHRZLTCVET ., EANBRITREASETEICK
WET. (1) HHRRTF RUAY RYFORIEINA. (2) #RRT
VIZFUVT, (3) BRAYMDD YRy MERROIEIL,

(1] RaPIDY R T LTRSS NITEHATT R EABNT /ST BE DX RIS
X-ray crystal structures of the complex of target protein with pseudo-natural
peptides generated by the RaPID system

SREME N

Synthetic Biology

Our laboratory pursues research programs bridging between
chemistry and biology. To conduct a good balance of science and
technology will build new technologies that contribute to the
chemical biology field, covering from basic research to applied
research. The following programs are currently active in our
laboratory: (1) Non-traditional peptide therapeutics, (2) Engineering
the translation system, and (3) Ribosomal synthesis of natural
product-like molecules by the combination of the genetic code
reprogramming and post-translational modifying enzymes.

BiE

E fabA

Hiroaki SUGA, Professor

BSH : s HILNAF 0OV —. EYBERIESE

Specialized field : Chemical biology, Bioorganic

chemistry

E-mail : hsuga@chem.s.u-tokyo.ac.jp
hsuga@rcast.u-tokyo.ac.jp

https://yachie-lab.org/

DNAMIAR>Y ML O—-F 1 2 T&EYE

DNA event recording biology

JUF 4 v Y110V E7KZEGRETEE
School of Biomedical Engineering,
The University of British Columbia

EERERBE. BIABYOEGY AT LAFEMGHE~ND2LE
ZNOPHRET 2EFDERICL>TZASNTVET, LI LR
o, EMRETDRIBYRT LADEREZERSNICHREETULH
BRADIENTEF A EFHIBONE - BBREZEA, T,
G. COAXFTHEB NS [DNAT—TF] (CEBIDROBTNA
AZMRRICIEEH L. BYOMRZERENT T 2RICZTDREDERIIE
A MU —REEREFTHHET [DNAARY M- V7] #if
DRFEZEIT>TVET,

(1] DNAARY FLO—F 4 2T
DNA event recording

While early mammalian embryogenesis can be observed at the
single-cell resolution under a microscope, a cell division lineage

of whole-body development is yet to be resolved. The continuous
turnover and response of cells during homeostasis, as well as in
many disorders, also remain unclear. At present, no technology
enables efficient analysis of dynamic changes in molecular profiles
and cellular behaviors in complex biological systems. We are
developing “DNA event recording” technologies, by which high-
resolution molecular and cellular information of individual cells in a
multicellular organism can be progressively stored in cell-embedded
synthetic “DNA tapes.” At the time of observation, such a system
allows the readout of historical molecular and cellular information of
many cells using high-throughput DNA sequencing.

BEMARE

/NG 8

BT 2

Nozomu YACHIE, Visiting Associate Professor
BRISE | BALBYEHEYZ

Specialized field : Mammalian synthetic biology

E-mail : yachie@synbiol.rcast.u-tokyo.ac.jp
nozomu.yachie@ubc.ca
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High Performance Materials

HEHR=E
Inoue Laboratory
http://metall.iis.u-tokyo.ac.jp

BEZET—IHZORSIC L VIBEMHOREZRIENICHLEES

S ERIZER

Institute of Industrial Science

Development of advanced structural materials by combining physical metallurgy and data-driven science

IEBDEDOY DFRLBBERZX A DM HOEBREF. 1R
DFLBZ—AICTIRA D EEDIT, BEMAE U DITEEEDERE
BZBULTER  REBEOUEICTFSIDLHHFINTVE
T MEBDMRETIF. BEMHDFMERELT DA NI L
Z. EROBEEET—IREPEZRET DL THSHITL.
MERICRVFEZE T WS ZRFA T2 L ZEELTET,

m BB OABEEDZE L ET/ AT — T —9 72 BRfE U TS D EBDENHIZE
JUTEIMICIER 1bZFHMICBHS TS
In-situ nanoscale analysis of Data-driven approach to clarify
microstructural evolution in low- microstructural evolution in low-carbon
carbon steel steel

Enhancement of strength of structural materials meets the
requirements in many applications, and especially contributes to the
improvement of the resource and energy problem from the body-
in-white weight reduction of automobiles. To enhance deformability
of structural materials without losing strength, our lab aim to
develop a new structural materials with enhanced performance by
characterizing defects, deformation, and fracture in structural metals
and alloys with a help of data-driven material science.

241

HE 5k

Junya INOUE, Professor

BPIGE  MENZ. MEHERS. T IRERE
Specialized field : Mechanics of Materials,
Physical Metallurgy, Data-driven material science
E-mail : inoue@material.t.u-tokyo.ac.jp
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Renewable Fuel Global Network (RE-Global)

R ICHE T TBEAREIRILF —KRUHEORREZBIET

Realize the world's first renewable hydrogen society

HEZFHPERBRTMICETNOBN OIS THETEI RV
F—ZRAWTHE UCKRZARISENT LT, IRILF—ERD
A BERICSVT, HRICERI THETEIRILF—ZEE
CTBRMURERATOEBREZEIELE T SEEFI11H. TUL
TBADF HFTZ v IN—bF— - KNZSCERNEBFEEE
HICLDT—TVA /R=Y 3 V(K. BETREIRILF—HRE
ZIO-NIVICTHET DIHDHRIYRT L - BEFMOTS Y b
T4 —LRBEREEDET,

(1] A=A SSUTHSRBAEER>TILS
Let's bring the Australia's sunshine to Japan

In order to realize the world's first sustainable energy system in
Japan, where energy resource is insufficient, we aim to produce
hydrogen using renewable energy in the oversea regions with
abundant sunlight and land area, and to transport that renewable
hydrogen to Japan. In order to establish a platform for social systems
and basic technologies to procure global supply chain of renewable
energy, we promote open innovation based on an international
industry-government-academia collaboration with 11 companies,
international academic partners and governments.

SRR Cooperation Company/Organization
EREEHRAST FRECTERMA ST Sumitomo Corporation Chiyoda Corporation
ERBITEKRST RRA A% Sumitomo Electric Industries, Ltd. ~ Tokyo Gas Co., Ltd.
M7 M — ENEOSt&4t ACTREE Corporation ENEOS Corporation
MRV IZARNE—ILT 1 VTR MR EAEER West Holdings Corporation Nippon Shokubai Co., Ltd.
MRS AR ERRT MR EIIRMER Komatsu Ltd. Hitachi, Ltd.
—RHEEABRESHE Class NK

Il 2 OIEF BEE RO

Masakazu SUGIYAMA Tatsuoki KONO

Professor Project Professor
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Department of Inflammology

DAMP DHEEERFIT DIEE & BOREBERECH AL ECAIT 1= T= B aBFREDHFE

Promote functional analysis of DAMP and develop new therapeutic agents for autoimmune conditions and cancer

RIEFEEDHEICEETHD—H T, FinEddWVIEBEDRK
EIFECRBES. N, HDVERHERREL K DRERED
BEEZQRLTLREVLDNTVET, BHNTH, fil@rxI0—
VR EDIFICK > THET 2Damage Associated Molecular
Pattern(DAMP) EIFIFN TV 2 EEDB S FRIFHRNITEE
SNTVRTD. ZTOFMRHEEEORBFAEICE U TEIETHRD
EATWEBA. NEBETIEDAMPOREEFRT ZHEL. ZDOMR
ERBEERR EDRFEICKBERBEEDEILICAIFTENLTW
TFRI,

SRS
HRSHARF Y 7

W FHo  EEzeR
Hideyuki YANAI
Project Associate Professor

While inflammation is important for the protection of the body,
persistent or excessive inflammation is considered to be a cause
of many pathogenesis such as autoimmune diseases, cancer, or
metabolic diseases. Among them, self-molecular groups such as
nucleic acids, which are called “Damage Associated Molecular
Pattern (DAMP)” released by death of cells such as necrosis, are
attracting attention, but their detailed functions and pathogenesis
are still under investigation. We will promote functional analysis
of DAMP and establish a disease treatment method by developing
nucleic acid medicines.

Cooperation Company/Organization

Bonac Corporation

S E HEs#
Sho HANGAI
Project Research Associate
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The Suburban Future Design Lab

https://futuredesignsuburb.org

EEFRESICL 2MBIMEBIMOBENTTERE (3

What are methods for the revitalization of suburban residential areas through the collaboration of companies,

governments, academia and citizens?

RE. 8BRERBHBEOMBIMMETHF. REEEENMT oL
HECIBEREFZEBARREINTVD EZAPEN—TF, BR
SNTHSHTENMRBL. AOBICAFE. BEsb. 51T
FAINDEBREZEERICELBZBEENIELTVLE T, BHENIC
[F. ZBER - 2. BYPBROMFEERAE, X257«

mEL. TBRECEHERREORL. ShET VEMRRRCT—E

ADAE. B<BORBRENEFENKT,

ZIT. REMBICFAEI 2RBNETHOBEFT EADRILZ., E
BEEMNMEE LR - REFEICI>TITOI L ZBIBLE T,

BH(CF. mERHEMIFHES. BR[| m A
RUR. BRNE/STHREG s AR EZT —ARIT A TUT &
LT, AFaimbicmLcig o<y - thig@Ens U7, B
FEBICHITIMICRETHUR - MBS A TRIAILDTEK, %o
IHEVER W HEdy - Bl 2R UIETc RS A T A9 A VDRGSR E 72
T—XICHR - REEEZEDHDFECTT

Suburban residential areas in metropolitan areas have been
developed for several decades. Now there are various issues related
to population decline, declining birthrate, aging population, and
changes in lifestyles. Specific examples of the issues include the
occurrence of vacant houses and lots, the inadequate maintenance
of buildings and plants, the decline of the community, the
deterioration of traffic and commercial environments, the lack of
facilities and services necessary for elderly care, and the lack of
workplaces.

Therefore, the aim of this research project is to clarify methods for
revitalization suburban residential areas that exist in metropolitan
areas, through various research activities with experimental practices
that are coordinated by companies, governments, academia and
citizens.

(1] HEMRILO—D, WEM BT RUR(CHRBESNIZIVE MEXRVEZGE] DIRAN S DSRFERERA X —

ZHBREIOZ 2T R (EYUR— LM SR

New Community Place with Convenience Store in Social experiment image from the viewpoint of “House

Yokohama-shi and Transportation” (MISAWA HOMES CO., LTD.)
SRR Cooperation Company/Organization
KA A THEMRAH DAIWA HOUSE INDUSTRY CO., LTD.
IHIR— LR MISAWA HOMES CO., LTD.
MASHRIEERDE > 5 — Tokyu Fudosan R&D Center Inc.

NECY U a—>3>1 /N—IHHKEH

NEC Solution Innovators, Ltd.

[:£3i= (e o0 L RARE:E S

IR B 20 ©ik BT SIED Yohei FUJIGAKI
Hideki KOIZUMI Chikako GOTO Project Research Associate
Professor Project Lecturer

KR Rll— HEH
Kenichi YABUKI
Project Research Associate
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Insect Controlled Space Design

BHOREANZZALABRHEICEEDKRER « TDZHDEHR

Design of insect control spaces based on the elucidation of the olfactory mechanism of insects

BROIBREDPOEZERZSEE CRE UITHRRICED LI H
PEASHCESNDDHIFIH. TOULLHZRENICSERLTE
ROTEZRIE T DEMOFAFEICIFEL>TVE B A AIFEEFIT
F. BROBRESBEODFANZALFERICHEDINT, BROT
B ZoaE s I D ESBA/ REAIOREKR. RIRE N CTORRIFL.
ZUCTREXAZXLEFRAUVCEFNNA T BV Y VT O
BLT, APREICPSLLERE - RIDBEFEZETFAVITBHE
ZBIELET,

(1] 22 - ZORZE[TFAVOHRIVES ~
Research Concept of Insect Controlled Space Design

ES RS
1 % > TEHRAM

g = 2
Ryohei KANZAKI
Professor

Insect behaviors based on olfactory mechanisms for detecting
chemical information in the environment with high sensitivity have
been clarified. However, we have not yet developed a technology to
control pest behaviors based on molecular mechanisms of olfaction.
This research division aims to design insect controlled spaces that
are friendly to humans and the environment by understanding the
molecular mechanisms of olfaction in insects. We will search for
more effective inhibitors and repellents that enable us to control the
behavior of pests through verifying their effectiveness in the field. In
addition, we will develop innovative bio-sensing technologies based
on the insect olfactory mechanism for monitoring the effectiveness
of inhibitors and repellents and the presence of pests.

Cooperation Company/Organization
DAIKIN INDUSTRIES, Ltd.

JEEF B/  HOERE
Hidefumi MITSUNO
Project Associate Professor
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MobilityZero

https://www.mi.t.u-tokyo.ac.jp/

ANZEE - E - SEZB R TEEICBETHEL B3R RETDORIA

Realization of a future society where people can move freely beyond space, time, and consciousness

FULLWEROEEU T 2O BR, CHEL. ABHZE
A - 5 - 2EREBA CEECBHIUREICRIRRMRDRRICE
(FreA /R—=2 3 VEEDFET, EEUT A DEBRIERERD
$IT. ZREOIBHELM (TPP: Tele-Presence Platform) . BERED#
M (VTM: Virtual Time Machine) . B0 (MTM:
Mind Time Machine) D3 DZMAFFEFAE L ETDE L TESD. 1HHRE
2. RABZE. BREZE. ARBEZE0DBFEMNGIRRERZT
V. RIS EE T EEEY ORIHZBELE T,

(1] )\D“%Faﬁ - B9 - BEEBA CEECBETREEBIRFHE
DR

Realization of a future society where people can move
freely beyond space, time, and consciousness

We will start again from scratch (ZERO) to research mobility for

a new era and promote innovation toward realizing a future

society where people can move freely beyond space, time, and
consciousness. To make further progress in mobility, we have set
three research directions: technology to transcend space (TPP: Tele-
Presence Platform), technology to transcend time (VTM: Virtual
Time Machine), and technology to transcend space consciousness
(MTM: Mind Time Machine). We will then conduct cross-disciplinary
research in information science, cognitive science, neuroscience,
social science, etc., aiming to create new research and industrial
fields.

B
HRRHT Y —

[FH #Eth 20
Tatsuya HARADA
Professor
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Cooperation Company/Organization
DENSO Corporation

Sl —E mEEa
Kazuma AOYAMA
Project Lecturer

Bl mE 2E2uE
Michitaka HIROSE
Emeritus Professor
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Advanced Art Design Laboratory

https://www.aad.rcast.u-tokyo.ac.jp/

SERGHEZ 21 VIR OBMEREICI S| S

Addressing the complicated issues of the modern society by combining various different views

SEIRTF DRI M DEE. LR 7 — ST HA VBN EDHR
Ny FPUNILDT — S FH A VDERERE. BHEAZRERT 2EEDE
BN, ZODKRBHEEEERL L. BAHEDEMBREB(CIISEN
WET, INSDEMBF. OEDDMBERI SEFTNDEIAT
BRI DZLEEFATETH . L<DERLIHERZHAD [F] D
CCATRBEITDIEICK-T, ARNDENZ. [No One Left
Behind] GHFRDRIBICENDI I ENTEDEEATVET, SN

EITULTVWERTT,

(1] BERRD1 DEBD 4SBT DY
Lounge at Building 4, one of our bases

ISR

MR EES
EREEHI R

YV Z—#RAt

BAT S EEMRT
VY IHRAA

Y NHRRAE

T N\FERESFN AT
HRASU 7 IL— b
BLBG#z=tt

s = BE
Ryohei KANZAKI
Professor

Bk EHE roEzux
Shinobu ITO
Project Associate Professor

By combining various different views from the researchers of science
and technology at RCAST, the world’s top practitioners of art design
from the Advanced Art Design Lab, and the selected members from

the representative companies of Japan, we address the complicated

issues of the modern society. Those issues cannot be solved by a
single sense of values, but will require integrating many different
views under what we call Japanese “Harmony” to realize the world
with “No One Left Behind”. Through collaborations with our partner

B N - . - companies, we implement ideas quickly and bring them to the real
BEEEHIC, ZIDHSEFNBT7A TP ZERICERL. HRIC society.

Cooperation Company/Organization

Shiseido Company, Limited
SUMITOMO CORPORATION
Sony Corporation

Japan Tobacco Inc.

Mazda Motor Corporation
Yamaha Corporation

{Bi% B ERR
Setsu ITO
Project Professor

S W s
Hideki YOSHIMOTO
Project Associate Professor

Yamaha Motor Co., Ltd.
Recruit Holdings Co., Ltd.
BLBG Co., Ltd.

Plin:c - = c
Kaoru KONDO
Project Professor
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Genome Science and Medicine

https://www.genome.rcast.u-tokyo.ac.jp/

SRS/ LA Z2 R E U TERRKZHSHCT S

Dissect biomedical phenomena with advanced genomic technologies

KR =T 25— (NGS) 77 LA BT IeEN BT 2
BWTEE LIS/ Ly TES /LA bSVRTUTFR—=LRBED
LEREMBEREZREG L. £EMRK. CUDITPARBREDEREY

ATLEULTERIZIEZBELTVE T, KEERNIB(E 40

MENBET 2ARELGRECH Y. [EMHFE ERBRM RSN
G UIEIRERRIEY ZT > TWLWE T,

- AT LER

- £ Mifiie 3 RoTiBERZ A UL SRR REDEFR

(TS LA T VRKAT 2 VEF)
T/ ATYRAKAT « U RBRICHREEEFIE U TR
TN

(1] & MBEEO=TiEE
3D culture of human cells

SR
P SEH ST

Y & Y- 7UY—FTJ0—
Hiroyuki ABURATANI
Senior Research Fellow

We are working with systems biology and medicine to understand
complex biological systems through a functional genomics approach.
High throughput technology and novel algorithms are required for
collecting, integrating, and visualizing the enormous amount of data
on gene expression, protein expression, and protein interactions
arising in the wake of the Human Genome Project. Alliance with
external academics and industry will be crucial to the success of the
new "systems biology", that is, understanding biological systems as
more than the sum of their parts.

- Cancer genomics medicine

+ Functional analysis using 3D cell culture system

Cooperation Company/Organization

Chugai Pharmaceutical Co., Ltd.

KL AR BEERER
Genta NAGAE
Project Associate Professor
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The Next Generation of Energy Distribution System

www.ads.rcast.u-tokyo.ac.jp

SHBIRNF—FEY AT LAED I DHEIEFEDORFE

Applied Mathematical Methodologies for Promoting Distributed Energy Supply and Demand Systems

HRW (R ITEEERNDBTHIRERREICZ>TVNET,
DHDORUFEBRBESHUDBFEREVNDSIENY AT LDEAIE.
SFIFBRROABRMOIANET DY AT LANELLLTNLLET
BENEFT, TOULEHHBDIXRIVF—FIEY AT LOERZEX
ADHIEFEORFEICHRUBATVNE T, —RRED3IB (KR5S
. RS, EVESOES) O8E/N\Y—VORELNS. B
MEARDIXIVF—FIEY AT LT T, EMEFROHIBFEZRF
IBHILZBELET,

SRS
T—IILFT/OY—HRAH

ZI Ef] 2o
Masakazu SUGIYAMA
Professor

We are confronted with the need for transition to a sustainable
society. The composition of the electric power system, which
consists of a few large power generation facilities and a large number
of consumers, is expected to change to a system in which power
generation facilities of various scales are included. We are working
on the development of mathematical methodologies to support the
operation of such distributed energy supply and demand systems.
Our goal is to develop appropriate methods that can be used for

a variety of power management from optimizing the operation
patterns of the three storage devices (solar cells, fuel cells, and
batteries including EVs) in ordinary households to energy supply and
demand systems for entire cities.

Cooperation Company/Organization
AAKEL Technologies Inc.

it BE SR
Shingo TSUJI
Project Associate Professor
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Progressive Logistic Science

http://park.itc.u-tokyo.ac.jp/logistics/wp/

MFRERFRDIEZ BFEICH T BBEANFEPERRMIC KBV 21— a3V DER

Solve the issues in the modern logistics industry by scientific methods and advanced technologies

HEAODEAMCIHR., IV TSA TV AREPEHEHNEE
WOt HARSBREDOZELICEY . WREEICBVTOAFARGFKRE
RABBEBEEF>TVET, NS UL AIWRIOTRR EDFTIHRIZE,
MZEEREUCRT—VDERDIRBIENMNBEINTVEIN, %
RTF T SV o 2R RI 2 OERN TE D EBRAH DR L
FIERZETOHEDIAELTVET,

HADOBENBYREM 3HDFMIC K > THRES NIcAHRIBFY
TlEF. AT VAN OYREBETEDANFOBREEHEEIE
U, 5S4 F -2k WREERRICERBEREMEZD
SRR EDHBERHELFE T, FEWRN B DHFCHEBEICEL
T. SEEMPHEBERZFEGEEBVEY Y 1—Y 3V OREE
T2TVFET,

(1) SEwRETUROFFERD
Advanced technologies creates future logistics

The shortage of labor is a critical issue in all industries in Japan due
to decreasing population and changes in the social environment,
such as strengthening compliance and work style reform. It is even
more serious in the logistics industry which is more labor-intensive
than other industries. The issue may have a major impact on the
development of economy and industry for the future. Logistics has
been optimized based on human intuition and experiences. The
method is no longer effective in the current social situation, and
application of emerging technologies, such as Al and 10T, is required
to solve the issues and optimize logistics. However, there are few
people who can use the technologies in the industry, and more
education is expected in universities about the application of the
technologies to the logistics industry. At our laboratory, Progressive
Logistics Science, we aim to develop scientific knowledge of students
who can solve issues in logistics by the emerging technologies

and build supply chain based on science. We also study solutions

to various issues in logistics using the emerging technologies and
various mathematical methods.

SRR Cooperation Company/Organization
VY hR—ILT 1 27 AAEH YAMATO HOLDINGS, CO., LTD.
SBSHR—ILT 1 > T AMH B SBS Holdings, Co., Ltd.
St Suzuyo & Co., Ltd.
BABSRIRERIT Development Bank of Japan
Hit BA waExE LIS B wEwm BB sEvR
Naoto IMURA Takahiro EZAKI Aolong ZHA
Project Professor Project Lecturer Project Research Associate
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RCAST Fellow/RCAST Adviser

FwATIF [ERADHE - MEEREFCHFEL. RVANRZET
3. FLBFEBD'EZ] BAME [FiRHII0—] SKU [k
WRERE] EUT. HRZOMICED > THS W, FTiRiF DR
NOEEEE LN ZR I ETVE T,

STIREH 7 T 00—  RCAST Fellow

Zl gEF
Chieko ASAKAWA

<5 IBMZ x0O—
BARIZARE R

IBM Fellow
Chief Executive Director, Miraikan

Frr EY
Ping CHANG

Texas ASMAZE
Texas A&M University

P BYER
Toshiro FUJITA

RRAFBEBIR

UTokyo Emeritus Professor

VR E
Hideaki KOIZUMI

BEUAH EIITRNERT BT 10—
REHEEABRTIZ7HTFE— RETzO— - Bl
Emeritus Fellow, Hitachi, Ltd.

Advisor / Distinguished Fellow, The Engineering Academy of Japan

fHE =

Takashi MIKURIYA
AR

YU R U—R—ILF 1 VI AR R

UTokyo Emeritus Professor
Director, Member of the Board, Suntory Holdings Limited

a0 #aE
Tadatsugu TANIGUCHI

RRAFRERIR

UTokyo Emeritus Professor

Jv5—-Uk 3T
Joerg WUNDERLICH

V=5V RITIWIKRE
University of Regensburg

SeinGHEAZEEERY  RCAST Adviser

Yasunori BABA

REED &
Tohru IFUKUBE

ic] i -2
Kiyoshi NISHIOKA

RCAST nominates distinguished individuals, in recognition of
their great achievements and attainments, as “RCAST Fellow”
and “RCAST Adviser”, through rigid examinations of their
careers, backgrounds, accomplishments, etc.

g

NITF4ZRFIP=F
Stefania BANDINI

=5 /=EdvAhKRZE
University of Milano-Bicocca

1-JF(EY R
David COPE

TUTVYIRZIVT R—Ib EXVIN—HIR
Foundation Fellow, Clare Hall, University of Cambridge

T e
Teruo KISHI

SRR IR

Science and Technology Advisor to the Minister for Foreign Affairs

FiEE
Yuan Tseh LEE

hRARREEERR

President Emeritus, Academia Sinica, Taiwan

Bk N
Tsutomu MIYASAKA

MRS

Toin University of Yokohama
FAS5— YT
Jacob M. TAYLOR
REIAREETERZEPR
XY= RKZ

National Institute of Standards and Technology
University of Maryland

B T
Shang-Ping XIE

AU T A IZFRERI Y TXEFRFFR

University of California San Diego

B&H E51ETF
Mariko FUJII

IR
Hikaru KOBAYASHI
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Creating new social systems and values : Cross disciplinary projects

BEDEFEFIDEHDEZ DTG WNIHERE DT TH 2 Fimb(C
[F. BEEMZHET SETZRET TR, BEPERE. 5y
AT LICEDD AN - HERZROMERDBELNHFEL TS, Fit
OJRERFERERR (SDGs) DIRLWT —ICEMT 2430V T
J bEATVE T,
BEOMEDNFELUBRVDFICEF I MR ZHETE 2 TR
NS5 Z. BT DHRREDBRICKO N TEDDTT,

RRKF & - RERESFT7 51702

At RCAST, a research institute which fuses the arts and sciences
without limiting itself to a specific field of study, research

fields such as science and engineering, which promote science
and technology, co-exist with humanities and social science
research fields related to ethics, philosophy, and social systems.
Various projects contribute to the achievement of the
Sustainable Development Goals (SDGs).

RCAST is uniquely positioned to carry out research in
unprecedented fields, so it can take on the challenge of solving
the complex problems faced by society.

UTokyo-Research Alliance for Information and Life Sciences (UTokyo-RAILS)

BFAREZEDOLC, SHAEGRIZE. T—ITATUR, AIZREG
S8 PADER. FEOHIERE, RREGRFOEERREIC
HOTFOV T~ 2020F(CI1F. BEMERMZEEAL, 852+ v
YINZX DB AKS ZHAT 2RUG AT I 7V UT 4 VR
T LICER. ERGORERORZOS U FZEKLT. HRZS
SICIMRTETCVET,

XH 85 #3R

Sadao OTA
Associate Professor

KiE 8 SEERR

Tsuyoshi OSAWA
Project Associate Professor

Mg HEIY E> TSR

Co-Creation Living Lab

FIRIA T, HEHAIU EY T SREILS LI, AR —X&EA
UrcisiESEE 1 La8). BRER, 0127 84, 8- 1§
B - BEH 7SN LIEM IR P AM BN SH L WLEIE 5 D3RGS
]E T, WHBEBEPIEE KU KB TREREREZIT O TR
ED

INR Bl 5% WE B 5

Hideki KOIZUMI Izuru MAKIHARA
Professor Professor

EREE 3 SRR

Makoto IIDA
Project Associate Professor

Ll 3 SEERR

Atsushi HIYAMA 9 oavswina
Project Associate Professor &

In 2020, we incorporated automation technology and
developed a flexible core-facility system that shares expensive
measuring equipment in the Komaba 2 campus area. We

are further accelerating our research by pursuing the next
generation of science without barriers.

This Alliance driven by early career scientists aims to fuses
information science and measurement technologies for life
science for tackling many major and challenging problems in
the modern science such as cancer progression and disease
control.

EH REE HHEHEED

Hiroki UEDA
Project Lecturer

Co-creation living lab has been launched in Nov. 2018. We
are collaborating closely and flexibly with local governments
and communities in diverse fields from regional industrial
vitalization projects utilizing research seeds, disaster recovery
efforts, community rebuilding, and research exchange and
personnel development activities that leverage knowledge,
experience, and abilities to verification testing of new work
styles.

gimem, |4 mn |6 mER.
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Inclusive Academia Project

HADSTEMIFRDIRB(E, 8k - 5HAIRKES. BT AT LRENIR
WZEBICEDAFEN. BRNRESZHOMARE(CE T, JRUTE
BHRBREBEEFERAFEA. 2OTOVIT FTE. 2ZNA=TILT
AU DE—NELRETENSET 51 2 7I)L—Y TREDHFH
. BEZFOMAE. LEmAONUF7 ITU—HEM DOF—LE
B, BEICKI>THF v U TP ZWIRT DT EDBRVRIEEHBICAEITT
mEILE LTz,
HEWBMRE(ICE>TEBOMRRREZRIWVHI LI TR, BFE
SNIHATIF BRI EHBNDREEED . A VT I—Y TIRHAEDE
RICEMULE T,

RES Z—EB A3z
Shinichiro KUMAGAYA
Associate Professor

A FJsh AR

Shigehiro NAMIKI
Associate Professor

Satsuki AYAYA
Project Lecturer

&= A 1SIEm

The STEM research sites in Japan, where lab wares,
measurement instruments, and analysis systems are packed
into small spaces, are far from being ideal environments

for researchers with physicaldisabilities. This project, which
involves a team of universal design leading experts, private
sector companies involved in the research and development
of inclusive environments, researchers with disabilities,

and barrier-free studies at RCAST, has kicked off to create
environments where disabilities do not limit research careers.
It aims not only to create ideal research environments for all
researchers but also apply the developed technology to the
aging society, thus contributing to the creation of the inclusive
society.

QUALITY 'DECENT WORK AND Ilmmlll!1 REDUCED

[EDUCATION [ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES
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SRASCIRARI RSB A — 7> 54K (ROLES)

RCAST Open Laboratory for Emergence Strategies (ROLES)

ROLESEZEWMMIO—/NILEF21UT 4 - RESBELNDDELR ST
2020F[CRRESNF Ulc. FAREEN. BEREESN. HRBEE
BEEVWOLERZBMVIL>ICEBLOVW [F—FY 3R] &U
'C ERBRPZERECEHIIERNOARZLMEEL. BARSM
[CEELTVEFTT, BEETFEOARDEREFPEEEENSEH
Iaﬂébh%ﬁfﬂﬁﬁ? RKZD [V I907] ELTDHEDE
DEREZBNBEL. BRI DEHF T,

il = ¢ VR IR FHERIH
Satoshi IKEUCHI Yu KOIZUMI
Professor Project Research Associate

IDEA Oz 7 b

IDEA : Inclusive & Diverse Employment with Accommodation

IDEATOY 7 hTlE. ERDRBTEHRIEEDSH 5 AN IEHE
TEBDLD. RUBBENZEHLITERY AT LDBEICEYHE
ATVET, BHI 150 IEB-ENS. BEOBB TREZR >T
B EZTRICT 2BREEERTET IV ERFE L. BBOLEEN
DELE SRBALCZDETEDHEHZ. BHOBEHPEE
TI—T EHE THIFICRIR - RET SR ZETO>TVET,

Wik K A
Takeo KONDO
Associate Professor

ROLES was established in 2020 by the Global Security and
Religion Division of RCAST. ROLES is an “open” laboratory

that breaks down the barriers between researchers and
practitioners as well as Japan and overseas, gathers the latest
knowledge on international relations and security, then
disseminates it domestically and internationally. It attempts

to reexamine and reinforce the university’s role as a “think
tank,” with most of its operating budget coming from external
funds raised independently from public authorities and private
companies.

IDEA is a project for people with disabilities who have been
excluded from the current employment system. It provides
opportunities by creating and implementing an inclusive
employment system with flexible workstyles. This project has
developed an ultra-short work hour scheme for people with
disabilities, starting from as little as 15 minutes of work per
week. This project includes joint research with companies and
local governments to improve workplace productivity and the
inclusivity of the new work environment.

8 'DECENT WORK AND SI]III HEALTH
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DO-IT Japan

Diversity, Opportunities, Internetworking and Technology

BEEPRIDHDEEDEERENDEZ L. TOBRDUANDET
ZEXEIDEHBELUT. BEDHIEEDHNHFKDY —F—%
BHI2O0Y 1T K, DO-IT JapanTlE. S ICHLBER (T
7/0YV—0FERZEZEFMIC. REEBFOURBRCAVI—VYy
7OENTHEDIED . DOITIZ 2 =5 4 ~DSIEE U2 AF M
BEERZER DAL EDITRBE) ZiHT 20T S L%, EFEEIC
KUBRE - BEHELTCVLE T, SINTESDH DI REERE - FES.
BORECECHEMNEEZNY . fROAaNaEBEZzE<U -9 —
VY EBHEDIRVDEREESZ CEHNTEED,

Wi BR AR
Takeo KONDO
Associate Professor

EHFEEAS

MORFFRFE/EENE -
I-V {EEMKEEMTED 21— L OIREREFE

DO-IT Japan is a project to nurture leaders from among young
people with disabilities by supporting their transition to higher
education and career. We develops programs that provide
participants with various opportunities (such as university life
experience, internships, overseas training, and interaction
with people with diverse values through participation in the
DO-IT community, with a main focus on supporting the use

of technology) through industry-academia collaboration.
Students with disabilities who participate in this program can
learn about self-determination and self-advocacy, and have the
opportunity to learn and enhance their leadership skills to lead
social inclusion in the future.

3 GOODHEALTH 8 'DECENT WORK AND 17 PARTNERSHIPS
ANDWELL-BEING ECONOMICGROWTH FORTHEGOALS
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Ultra-high Efficiency and Low-cost IlI-V Compound Semiconductor Solar Cell Modules

BT, FERAECL<EATINTVLZHOOD, FE—KREF(CEE
RUTOWRVEBEMDEDII-VREEYABERIF. R, BHPE
IVEBEEZEOH ULVABADERMEHFINTVE T, IRIEDABZS
MALHD IR N TERET BICHDE IR MEDBESRR A, FIexh=
30% LU E7ZZER T BT DFERAIZE DK MAFR ZLITL TT
L. 2030FIC7H/KWhDFEB IR COBREOXREZBIELE T,

EH ER %%

Yoshitaka OKADA
Professor

We are aiming at the reduction of manufacturing cost in ultra-
high efficiency IlI-V compound solar cells, which are currently
not widely adopted but widely used for space applications.
We will try to achieve the goal of 7 yen/kWh by 2030 through
developing technologies for low-cost solar cell production

as well as improving the cell efficiency. Specifically, we will
focus on developing thin-film I1I-V compound solar cells with a
conversion efficiency of >30%.

glllsm,lllrlllll 1 CLIMATE 1 PARTNERSHIPS
ANDINFRASTRUCTURE ACTION FORTHEGOALS
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Sustainable Community Design for Super Aging Society

DFBEEDECREARNRKOW KM, SWEOTNETHE (B
BMEE IS —THXE) | WE/0EH (iEETE)  KEBMEE
A ZNRE UCRERRZE U T, FindERYN - 0
2254 =FE5DETIEHHL. ZORRICAFITT1Y
EXRRIAY DFEZEHFERRLTVNET,

IR Fi Bz

Hideki KOIZUMI
Professor

We search and try to describe models of sustainable
community in terms of physical and social aspects, and explore
design and management methods for realizing it through
conducting practical researches on such following areas: an
area suffering a falling birthrate and population aging; disaster-
hit areas of the Great East Japan Earthquake; suburban
residential areas of the metropolis including Yokohama City’s
Tama Plaza district; small local cities such as Obuse Town;
urban inner areas in big cities.
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(AccessReadings AEMC)
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Research and distribution center for accessible educational materials: AccessReading & AEMC

NEPEHBTHEASINZIBREZ. BEDHD) EE{EU@%UFH
UPTWFIEYTIVRTIIIVEMICER - BBIET 2R,
EDY %Efi\b—ﬂx/\j/j/(/Eﬁmﬁ“%liﬁ*AccessReadmg
(https://accessreading.org) & POV TIVBHBREEER T
2 EEDIEFNDF EHBEHRLOPEIE EMRNGE T — I
EZITSAEMC (https://aemc.jp) ZBE,

i Bk e
Takeo KONDO
Associate Professor

EREF#EM (JST ERATO)

Macroscopic Quantum Machines (JST ERATO)

ERATOE#HNEFRB SOV I I TR, EFHFOREZE
‘U BENCERLERTERETDOD TSV b T r—LE
BB, [HEM=<YY] ZXRIBZLZBELFIT. EFIV
E1—9PEFYZIalL—9. EFESBELRECHBHROELRSE
e LT, By hbORDYICEFEY MHARLSNET, BFEY
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%Uﬁ]@'ék@ﬁ_?t[g MBCLRDBRUDFRERE, LFEREICHL
RENEFELET. TNERIBAT [SFEM] ZBESED
L_t[L/\_'\'jIPtyj b7 OEEN SHHET .
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Yasunobu NAKAMURA
Professor

BEE&EE70S 7 b (JST ERATO)

JIZAI Body (JST ERATO)

BAY— MERICHENTEDG [BELESRE] ZEET 2 EMER
DEIIZBEELET. [BELEEM . ABORY bPAI &
[ABE—1K] &30 BEERRERBUCEFTHNT DI LZEX
ELU. ABOTHOTEMZXRBICLIFDEEZX5NET, BEL
BUHERIFTSHIHIC. ABEBERRIESE DBERMZRRICERETT
2 [BRFMREE] (CEAT2ERNANEDER & REHESH O 71
H. REFUBEELSESRUENDBIESTDEARDES =,

FEHAEEN—F v ILHERICBVTRIILE T,

R 82 a8

Masahiko INAMI
Professor

A center for converting and distributing textbooks used in
primary and secondary education into accessible digital
materials that are easy to use for students with disabilities.

It operates AccessReading, a library for online distribution to
students and schools nationwide, and AEMC, which develops
effective data materials and provides intermediate support
nationwide for non-profit organizations that create accessible
textbooks and textbook publishers.

4 QUALITY 5 GENDER
EDUCATION EQUALITY
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The project aims at creating machines which serve as
platforms based on the principles of quantum mechanics to
provide revolutionary information processing technologies.
Quantum bits are used instead of conventional bits as the
fundamental units of information in quantum computers,
guantum simulators, and quantum secure communications.
In maintaining quantum bit states for long periods of time
and freely controlling their states, there remain numerous
problems, such as the noise induced operation errors. This
project takes on these challenges both from hardware and
software sides to operate quantum machines.

This project aims to establish fundamental “body editing”
technologies that can be used in ultra-smart society. Technical
development for “body editing” merges human body with
robotics and Al, supporting peoples' performance keeping
with a sense of self-agency. It definitely expands their

physical capabilities. To realize the body editing technologies,
this project is developing methodologies for designing the
relationships between people and information environments,
elucidating fundamental knowledge of body editing, and
verifying designed “edited bodies” and their mental and social
effects within both real and virtual worlds.
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BARU7 V—7TOREICERT BRHEE (JST RRLEZENEER)

Crowd control adaptive to individual and group attributes (JST Mirai program)

BEEHE. AORNEBLTCEBEICRDIEICK>THEL
FI. TITATOI I I hClE, BESHPRETDURIZEX
BICIERT BIcth. NDRNDHEBREE X H =X LZRZH(CHEEA
L. BIROICADFENZFBT 2FEDEILZEE L TCVWET, B
EDTHZEYZ2ALV—Y3VFTBHTETURIZFAIL, BEDE
Mz SELABULIEADRNOFEZ{TV., REARBRICKIURT
ERMRZHSNCLET, COHNRBZED LIBEREY X5 L
EHETDIEICELOT. Z2ZD. BB, TUTHENICEBET
EHURDRFICEMULE T,

TaRE &S B
Katsuhiro NISHINARI
Professor

e EIRBIRICE I 3 EMNG

Crowd accidents occur when the flow of crowd stagnates and
density becomes very high. Therefore, in this project, in order
to significantly reduce the risk of the occurrence of crowd
accidents, we are aiming to establish a scientific method to
elucidate the stagnation mechanism of the flow of crowd,
and effectively guide the flow of people. We will predict the
risk by simulating the behavior of the crowd, guide people by
making use of the characteristics of the crowd, and clarify the
risk reduction effect through demonstration experiments. By
building such a crowd control system, we will contribute to the
realization of a safe, secure, comfortable and efficient mobile
society.
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Development of an innovative system for converting CO: into chemical raw materials through electrochemical

processes that contributes to sustainable resource recycling.
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We will develop an innovative system that captures, enriches,
and reduces atmospheric CO2 mainly through electrochemical
processes, and converts it into useful chemical raw materials
such as ethylene. Unlike thermochemical reactions,
electrochemical reactions operate at normal temperatures
and pressures, making it possible to construct small-scale
distributed systems. Renewable energy will be used as the
driving power. Through collaboration among the participating
companies and universities, we will promote the development
of elemental technologies and plant demonstrations, aiming
for widespread social implementation.
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ClimCORE

ClimCORE: Climate change actions with CO-creation powered by Regional weather information and E-technology
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By incorporating high-resolution data through satellite and
radar measurements into a state-of-the-art weather forecast
system, we aim at producing regional atmospheric reanalysis
data around Japan. The data can reproduce past atmospheric
conditions four-dimensionally with high spatial and temporal
resolutions to serve as a fundamental dataset for co-creation
of safe, secure active communities into the future. The dataset
thus acts as a catalyst for activating industry-academia-
government collaborations in a variety of industrial fields and
community activity.
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