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This relationship map is based on the Natural
Language Processing (NLP) of the data of
Research Book and it maps out the current
relationship among the research fields of the
work at the Research Center for Advanced
Science and Technology, the University of Tokyo
(RCAST). We have visualized the potential of
RCAST through new collaborations and the
creation of new research fields that are yet to
take shape.
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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 Lab. Matsuhisa Lab.
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Toward innovative device/system technologies enabled with advanced photonic nanostructures and nano-sized
electronic materials: from physics, materials to devices and systems
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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.

linteractive electronic devices
by soft nanomaterials

Nano-sized electronic materials, such as metal nanowires,
conjugated polymers, and carbon nanotubes, have high flexibility
that traditional electronic materials like silicon do not have. These
soft nano-electronic materials enable electronic devices that

are highly compatible with soft human tissue, such as computer
interfaces that integrate with skin and healthcare sensors that

can accurately measure biological signals over a long time. We
develop novel soft materials, evaluate devices, and explore novel
applications, aiming to create interactive electronics that seamlessly
integrate into our daily lives.

(1] *#8@FETxbvIER
Semiconductor Photonic Crystals
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Satoshi IWAMOTO, Professor
BREH 8F /T bZOR,
NROYVAIVEE 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 —DEERZE R W IR DI
Control of light and elastic wave based on the
concept of topology

FIRGBIRERRSIVEYY - T AFUAVRT I
Wireless soft sensor and display system

HEHER HZ masx
\ — R TIAN
*’L\i EE Prec?jgect Research Associate

Naoji MATSUHISA
Associate Professor

BMRH: (VIS TT 1 TBEFT/INAR
Specialized field : Interactive
electronic devices

E-mail : naoji@iis.u-tokyo.ac.jp
https://www.naojimatsuhisa.com/
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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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Electron and proton transfers in the water-
oxidizing enzyme photosystem |l

65

Git R

Hiroshi ISHIKITA, Professor

BPI5% : £YYE. ERLE. E88.
KEm. BFEE). IO NEE
Specialized field : Biophysics, Theoretical
chemistry, Protein, Photosynthesis,
Electron transfer, Proton transfer

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

WRICFIBALTVWBR—/N—JvE1—%
Super computer in our laboratory.

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

(3] B#I»FH
Exciting discussion.
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Keisuke SAITO, Associate Professor
BI9EH : £ - L2YE. KSR
BT - FObY - ETRILF—EE)
Specialized field : Bio-and chemical
physics, Photosynthesis, Electron/
proton /Excitation-energy transfer
E-mail : ksaito@appchem.t.u-tokyo.ac.jp

it R an

Tomoyasu NOJI
Research Associate

B B stoess
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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Photonic materials and perovskite solar cells/Soft matters and amorphous materials
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BAFTAACAELEBMUTEE Ul TNFTORRAROME
DBl HFOBOEBMERHICTONTEELLN. LWFRIC
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(1] BEmEmREGaAs/AlGaASERERT N A X
GaAs/AlGaAs wavelength conversion device
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Takashi KONDO, Professor

BRIGE : U7 bSO ML FEEET/NAR
Specialized field : Photonic materials and
semiconductor photonic devices

E-mail : tkondo@castle.t.u-tokyo.ac.jp

ROTZANA MEEEEGAT OBEDEETF < v 7
RSM of a perovskite heterostructure

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

We have been working on wavelength-conversion devices utilizing
optical nonlinearities of 11I-V compound semiconductors. Superior
properties of these materials are expected to lead to higher
performances compared to conventional devices based on oxide
dielectrics. We are developing wavelength conversion devices using
a novel crystal growth technique, sublattice reversal epitaxy, we have
developed for fabricating nonlinear optical devices.

IMetal-halide perovskite-type semiconductors

Metal-halide perovskite-type materials are a new semiconductor
family. It has been revealed that these materials are promising
for solar-cell applications. However, fundamental properties of
these materials are not clearly understood. We are now studying
fundamental properties and novel crystal growth techniques of
metal-halide perovskite-type semiconductors in order to realize
innovative photonic devices.

IChallenge from mechanical self-organization
to elucidate the physical properties of non-
equilibrium soft matter/amorphous material

(Tanaka group)

Materials without a periodic structure, such as soft matter and
amorphous materials, have unique mechanical and thermal
properties that differ significantly from crystals and contribute to
humankind in various fields. Until now, research on disordered
systems has been based on the center-of-mass structure of
particles, but the physical characteristics of these systems remain
elusive. To overcome this situation, in addition to the conventional
thermodynamic viewpoint, we are challenging to elucidate the
structural features of non-equilibrium solid-state materials, such as
glasses and gels, as well as the physical mechanisms behind universal
and unigue mechanical and thermal properties of these materials,
from a new kinetic viewpoint of “mechanical self-organization”.

HSZADFENR Y ST —T ERRE(LBS DI FEED
Mechanical network of a glass and particle
motion during destabilization

AHE B8 mes
Satoshi UCHIDA
Project Professor

Hd 8 2-77F075L7RN\15—
Hajime TANAKA
Senior Program Advisor

BH BE  wEmm SEEF Eiff mayx
Youhei NUMATA Michio TATENO

Project Lecturer

BAZ BEA
Masato SOUTOME
Research Associate

Project Research Associate
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Unveil the dynamics of stock and flow of substances and energy

IHEoYEIO— - Ay I EHIBEFIVET S
HARWEBEB > TVBHEREDERNESD. HETEBLRAN
DBEATICELT, HRIZEENTERTZTEEFHLVEEZIS5NE
I, —H. REOHEIZ. BRBERERETE L. (LERER
WTEEL., BARIMEO—BEERT 2RE. HETaEmms
DEVAICRS>TEST. HERLAOHBOTO—PR ~vI5(F
ERNETFEBSNTVE A, BT, FREFEBHSUTA IS
NZ70—-ICDOVWTREBEANRET. ZOREFBHESHMITHE>TWV
Fth., 20T, WEBOMRRTRE. JHETEREE - TR
FFBEEERULYEA LYY - JO—EFIEBETZ &
T, MROBETEBERE - HE - UTA 20BN HDRLER
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RSB R(CEF LCAFEDRIR

B, ®EEHE. BEEH). SOV I MMIBWVT, LCA (54
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(1] BERCHITBHWIR b v I BOHE
Time-series change of steel stock in Japan

HEHIR

Eeft] ThEA

Ichiro DAIGO, Associate Professor

BPI9H : EXIOIO0Y—, 54 7Y J)UaH.
YMETO—nHT

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

I A 7L DIHDWETO—EFIL
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.

FERICHBIF DT U BIOMBIEEICH S BEDRA
AR AT

Estimated GHG emission factors associated
with materials production according to future
scenarios

09



10

SISMERE NE

Computational Materials Science

BH - HAHRE
Arita - Nomoto Laboratory
http://arita-lab.t.u-tokyo.ac.jp/index.html

EERMEETO D DIFERNETEFEORAEL A

Development and application of nonempirical computational methods for materials design
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Crystal structure prediction for superconducting

hydrides under high pressure structure
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Magnetic structure prediction for a given crystal

IDevelopment of ab initio
Materials Design Methods

The application of pressure, electric or magnetic fields, or changes
in temperature or chemical composition causes various changes in
materials, such as distortion of the crystal structure, realization of
topologically non-trivial electronic states, emergence of complex
magnetic structures, and superconducting transitions. We are
developing ab initio methods to calculate such changes accurately
and efficiently in crystal, electronic, and magnetic structures. By
establishing a computational method that predicts the properties of
matter in a completely non-empirical manner without referring to
experiments, we aim to elucidate the guiding principles behind these
predictions and explore a new frontier of condensed matter physics.

IExploration and Design of Functional Materials

We are working on the search and design of various functional
materials based on first-principles calculation. For superconductors,
following the recent discovery of high-temperature superconductivity
in hydrides under high pressure, we are challenging to search for
and design materials with a higher superconducting transition
temperature at lower pressure. For magnetic materials, we are
constructing a framework to accurately predict the magnetic
structure from a given crystal structure. We are also searching for
antiferromagnets that exhibit anomalous Hall effect and anomalous
Nernst effect as large as ferromagnets and can be used for
spintronics and other applications. For topological materials, we are
designing new materials such as magnetic electrides in combination
with large-scale crystal structure prediction calculations. We are also
studying efficient hydrogen evolution reactions using the electronic
state of topological surfaces.
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Theoretical materials design of magnetic
electrides
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Ultraprecision Manufacturing Science
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Ultraprecision manufacturing for supporting advanced science
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Precise mirror for focusing soft x-rays Soft X-ray microscope
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Mimura Laboratory contributes to a wide range of cutting-edge
science such as astronomy and cell biology through its unique
precision manufacturing. We have developed unique and original
processing, measurement, replication methods, and conduct various
research on ultra-precision machining. We have also developed X-ray
microscopes using ultra-precise mirrors at the synchrotron radiation
facility (SPring-8) and the X-ray free electron laser facility (SACLA),
and are developing X-ray telescope mirrors for solar observation. On
the other hand, we have been analyzing various kinds of machining
phenomena such as cutting, grinding, electrical discharge machining,
and laser machining by high-speed imaging using synchrotron
radiation X-rays.

Development of ultraprecision machining methods

We are developing ultraprecise figuring and planarization methods
using physicochemical phenomena that have atom by atom removal
mechanism.

Development of X-ray microscopes and X-ray telescopes

We are developing soft X-ray microscopic imaging systems at
SPring-8 and X-ray free electron laser.

Then, X-ray telescope is also one of applications of precise x-ray
mirrors.

Analysis of processing phenomena using X-rays

Using powerful synchrotron radiation X-rays of SPring-8, we observe
and analyze various processing phenomena such as cutting, grinding,
electrical discharge machining, laser machining.
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High-speed X-ray imaging of drilling
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Innovative R&D on next-generation high-efficiency solar cells and low-cost production technologies
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Quantum dot intermediate band solar cell
ELO technique
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Thin-film solar cells by developed with

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 Ill-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-TEY 2—)b
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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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.
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Wavy pressure anomalies caused Stream
a heat wave to Japan in August 2010
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Active air-sea interaction along Kuroshio and Gulf

Arctic sea ice reduction cools Asia in winter
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Renewable energy system by interdisciplinary approach between electronics and chemistry
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IHigh-efficiency photovoltaics for green
hydrogen production

To achieve carbon neutrality, CO2-free hydrogen is indispensable.
Disruptive installation of photovoltaic is expected as a power source
to produce green hydrogen in the regions with high irradiance.

For this purpose, there is a growing expectation for high efficiency
solar cells, far superior to conventional silicon solar cells. The key

to achieving high efficiency lies in semiconductor nanocrystal
technology. We are conducting research and development rooted
in material chemistry and physics, from crystal growth to system
evaluation of solar cells.

IPhysics of fphotocatalysts for producing
hydrogen from sunlight and water

Photocatalysis is expected to be the ultimate technology for low-
cost solar hydrogen production. In order to improve the efficiency
of photocatalysts, it is essential to investigate the band structure
of the interface between the semiconductor, which is responsible
for the generation of photovoltaic power, and water, and to design
a structure that can learn from high-efficiency solar cells. We are
simultaneously developing new analytical methods and exploring
highly efficient photocatalysts.

A system to produce green chemicals from CO;
In order to supply fuels that cannot be covered by CO:-free
hydrogen, it is expected to realize a system to produce green
chemicals by reducing the recovered CO: with renewable energy.
We are developing systems that take advantage of the benefits of
electrochemistry, such as the development of a reaction field that
can efficiently produce the desired hydrocarbons from CO, utilizing
our knowledge of fuel cells and water electrolyzers.

Photocatalysts for Hz2 production with high-
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High-efficiency solar cells with nano-epitaxial fRiR

An electrochemical system for producing green
chemicals from CO:

efficiency PV structure
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Exploring mechanisms of global linkages in climate variability to identify a key for climate prediction
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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

(1] FFIT7EZREIREA Y RFEEOEREE
An East Asia-Indian Ocean remote climate
linkage in summer
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Reproducing past surface global temperature
with a climate model
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Pacific variability counteracted surface global
warming for 15 years
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Initiatives for Global Security and Energy Transition
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Research and development of next-generation photovoltaic devices
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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.

(1] LEHEcOXBZ@ENTEEGIOA REF Ry AR
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Colloidal quantum dot solar cells
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Material research using ultra-fast laser pulses

Optical properties of wide bandgap
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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 flow simulation around the wind

turbine generation system
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Natural symbiotic blow-hole wave power

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

ENFBAT — b AV T I REAMTHRREIR
Wind power SMART MAINTENANCE technology
research and development
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Geochemistry and Environmental Chemistry

BHHRE
Sumino Laboratory
https://www.igcl.c.u-tokyo.ac.jp/
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Deciphering the past, present, and future of the Earth and environment from isotopes
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Magnetic sector mass spectrometer for noble gas
isotope analysis
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Primordial meteorite preserving information on
the early solar system

lisotope geochemistry and environmental
chemistry of volatile elements

In order to understand the formation and evolutionary process

of the Earth resulting in the present global environment, we are
conducting isotope geochemistry and environmental chemistry
research by determining the concentrations and isotope ratios of
noble gases and other highly volatile elements in meteorites, rocks
and minerals derived from deep interior of the Earth. In particular,
we aim to reveal the origin and cycling of water, which makes the
Earth a habitable planet.

Noble gas isotopes (He, Ne, Ar, Kr, and Xe) are useful tracers for
clarifying the origin and history of natural samples because they
have diverse origins. However, most of them are extremely scarce
and require special analytical techniques. We have developed state-
of-the-art mass spectrometers for ultra-sensitive analysis of noble
gas isotopes in various types of samples, solid, liquid, and gas.

IContributing to disaster prevention and
resource assessment by isotope analysis

Helium isotope ratios in fumaroles and hot springs in volcanoes can
be used as an indicator of the activity of magma that causes eruption
disasters. The eruption history of a volcano can also be revealed
from the He and Ar isotopes in the rocks due to the radioactive
decay of other elements and cosmic ray irradiation at the surface.
We are developing a method to evaluate the degree of eruption
imminence and to predict the post-eruption processes based on the
noble gas isotope ratios of various volcanic products.

Where the groundwater came from and how long it has been flowing
underground are important in assessing the quantity and safety of
groundwater as a water resource. Analysis of tritium, a radioactive
isotope of hydrogen, and *He, an isotope of He, provides information
on the residence time of groundwater.

We contribute to disaster prevention and resource assessment using
noble gas isotope analysis and promote the understanding of global
environmental change in the past, present, and future.

BN SDNIAZHARHRR DR
Collecting volcanic gas samples from a fumarole
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Hydrogen Energy

HAERRE

Kono Laboratory

https://www.rcast.u-tokyo.ac.jp/ja/research/people/staff-kono_tatuoki.html
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Research on hydrogen energy to achieve carbon neutrality
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Carbon neutral system by using hydrogen energy
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IHydrogen energy system using renewable
energy

To achieve a carbon neutral society until 2050, it is essential to
introduce a large amount of renewable energy, but problems of

grid stabilization and unused electricity from renewable energy will
dramatically increase. Early commercialization of hydrogen energy

is required as a disruptive technology for solving these problems
and from the viewpoint of energy security. Our laboratory has been
proceeding a research and development of hydrogen energy systems
that use renewable energy to produce hydrogen which is stored

and used. In addition, in order to construct a regionally distributed
energy system for the future, we are focusing on a combined energy
system using renewable energy + hydrogen energy + batteries, and
are developing an integrated energy management system that also
utilizes Al prediction technology.

IHigh-capacity hydrogen storage materials and
new hydrogen battery

Hydrogen storage alloys are a safe and stable material to store

and transport hydrogen for long periods of time. These alloys can
absorb and release hydrogen easily. They can safely store hydrogen
at a higher density than liquid hydrogen and are already used

as stationary tanks. Nickel-metal hydride batteries using these
hydrogen storage alloys are used in hybrid cars and other vehicles
because of their safety and high energy density. At present, the
negative electrode material with the highest performance is the La-
Mg-Ni super-lattice alloy that has been developed, but research on
ternary hydrogen storage alloys and the development of a new type
of hydrogen storage battery are underway to achieve even higher
performance.

La-Mg-NiZRiBHEF X RINE S
La-Mg-Ni super lattice alloy for hydrogen storage
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Shingi YAMAGUCHI
Research Associate

Hydrogen storage material, Fuel cell, Hydrogen energy system

2) Battery/Nickel-Hydride battery, Lithium lon Battery
E-mail : tatsuoki@g.ecc.u-tokyo.ac.jp
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Biodiversity and Ecosystem Services

HARE
Mori Laboratory
http://akkym.net/
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Basic and applied research to identify the mechanisms of maintenance of biodiversity and its benefits to people
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A primary forest in Shiretoko National Park
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Fieldwork in an alpine tundra

We focus on both fundamental and applied ecology to explore the
causes and consequences of biodiversity. Our research activities
are based on a variety of approaches, including field observations,
manipulative experiments, statistical models, mathematical
calculations, and social surveys.

In particular, we are conducting basic research on the biota of
vascular plants, arthropods, and fungi in terrestrial ecosystems to
identify the primary factors that determine local species assemblages
by focusing on the roles of stochastic and deterministic processes
of biodiversity organization. At the same time, we are conducting
applied research to advance our theoretical understanding of

the mechanisms of how ecosystem services can be supported by
biodiversity.

The benefits of nature to people are known as ecosystem services.
It is not enough to just have nature, but it is known that various
ecosystem services are enhanced in systems with high biodiversity.
For example, we have quantitatively shown that forests rich in
tree species can increase carbon sequestration through primary
production by trees, which in turn leads to climate change
mitigation. We are conducting research to unravel the mechanisms
behind such phenomena of biodiversity-ecosystem services
linkages. By implementing our findings in the real world, we aim
to demonstrate the value of biodiversity in solving many social and
environmental problems, including climate change.

BREIMBEILAZI7ETORET v
A view from a camp in the high arctic tundra,
Ellesmere island
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Planning for Disaster Risk Reduction

http://www.u-hiroi.net/
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- Risk assessment and behavior simulation for disaster risk reduction

« Surveillance of microbial risk in urban water environment
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1.We are conducting a wide variety of research centering on the
theme of "urban disaster risk reduction."

What is the goal of the city's "safety" function, and who evaluates
it? And how do we balance that with other urban features such

as convenience and comfortability? Our laboratory is researching
the system design and planning that provide clues to these issues
from the perspective of urban and community planning. We use a
variety of research methodologies, including field surveys in disaster
impacted areas, questionnaire surveys, disaggregate models, OR,
Bayesian statistics, machine learning, simulations, and developing
workshop tools. Our goal is not only for developing models and
visualization of risks, but also implementation in society through the
research process such as collecting original data, constructing our
own theories, and disseminating research outputs.

2.The health risk posed by antimicrobial-resistant bacteria (ARB),
which is regarded as a silent pandemic, is a global concern. To
control ARB, the perspective of One Health that integrates health

of humans, domestic animals, and the environment is important.
However, the surveillance of the environmental health has not been
established yet. In urban area in developing countries, untreated
sewage is discharged into the environment, leading to the spread of
ARB. We analyze diverse ARB in water environment and sewage by
comprehensive and high-throughput molecular methods to monitor
urban public health status and to study the mitigation of ARB risk.

(1] WROBED : REBHHERIOREAM NRFLICBF 2 TKPOERMIEEETF DX T/
Research Interest: Formation of Safer Urban LA
Space Metagenomic analysis of antibiotic resistance

genes in wastewater in Vietnam
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Artificial Intelligence

RARRZE
Yairi Laboratory
https://sites.google.com/g.ecc.u-tokyo.ac.jp/ailab/

F— I DEBAN=ZAEBESHIC LY AT ADESYEEERT 5 ATHEE

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.

BABGSH S DNREIRTIAR S REFABIIEZR e UFEICLDANTHET VXA MU DEBRA

Anomaly detection for artificial satellite telemetry
by unsupervised learning

spacecraft poses from image sequence
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Information Somatics
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Inami - Monnai Laboratory
https://star.rcast.u-tokyo.ac.jp/
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Understanding and designing the body schema based on human factors and physiology

£ - RAW - PENWHNRICEIVT, YRTLELTDEHE
DHFREBR L. ABNERSNICET ZREMAE. EEas. A0
IBREBEZ IR, BWOICIR - HEITD [BHERT] (CET
DLTOMEZET > TVD,

IR

N=FvI)LUPUT 1, HERREER. D7 STV T35
T, EiREE. ORy M, TUATIRI Y RIRE=ZE
AU, ANBDRENZILRT DI LT, BEH., HKEHK. 5. o
B, GRRE. FBREFHRZIZNIERST 2 HDOMRREAEE
TV, BEHRHENNREHRREKT D LZBET,

IEBFROLT - [mEHI

EENREE - BRESEPHEEICLNDIRE - B - M
HEUTRR. BE. BEITZYRATLEMEL, YFUAY RO
&35 ICBREFDE QoL EENICT BRITOERESRT. TV
FAYAYRNIVEL—F 4 VT BAAK—Y, HEGEBED
BB TR E RN T 5.

I30% - BEFERDERET
ANEDEHEEDEATDDERICH ). NEPRIBEREDELRN
BEBRFECPHEDOSUZENEUTRREIND . DEF - 417
FOHBEN—X(C, BEREMICKI>TEHSPMHEDSHEICHT S
RHZEEBEITHLET, FEOHAEPREHRRZENOEICTDTF
EEERETT Do
IDAvLRAV950vaY
DIEBROBMRICEDVTRBPREZRET BLEDT AV
DREMZEBEL, B - ITRILF— - YBEZIERNICEET D
ZETI—VDORBITEEXIET D L EBIET,

B bl & SRS
Metalimbs: a Jizai Technology for Acquiring a
Body Schema
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Non-contact stethoscope that monitors human

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.

IHuman Augmentation Engineering

Employing VR, XR, robotic, wearable, terahertz, machine learning,
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.

BExperience 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.

IWireless interaction

We are working on wireless technology in a broad sense to control
waves and fluids. By expanding non-contact transmission of
information, energy, and matter based on the concept of distributed
parameter systems, we aim to establish novel technology that assists
and enhances human capabilities.

(3] sHEENEIRT 2 BB AR

Motor interventions to enhance users' physical
ability

heartbeat through the clothes using terahertz

waves.
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Advanced Data Science

LHRRZE
Ueda Laboratory
http://www.biods.rcast.u-tokyo.ac.jp/
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Biological Big Data to Knowledge, using Data Science
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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

Also, from this fiscal year, the RCAST Cross-disciplinary Data/Al
initiative to utilize data from each field of RCAST using cloud/Al
technology to be launched, and we will be taking the main role in
implementing that project.

(1] F/ K7 Y=o 25 =ALERNAEERDREAT

RNA modification analysis using nanopore sequencer WIUXLDRIFE

Development of RNA modification analysis
algorithm using 1D-CNN and one-class
classification method
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RNA Sequencing and Whole genome sequencing
using Hadoop
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Networked Biophotonics and Microfluidics
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Ota Laboratory
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Explore life science beyond human limit by networking optics, microfluidics, genomics & information technologies

8@ EREHEE
%EU@%@E%(t%%ﬁ)EUT\MEHQQtﬁﬁUéii
Fo TlE. BIRIXHZYIREICERERT BIEIF T, MiDTEEDIRRE
PREFECTTONDDTU & DD FHRCARBIRMBIEZIEDE
T—FPBERRUAIT T, M3 CESOLTES N DIBEN
Tpidfcd, PLELZTITT. —HREDSRTIF. LXRITEHA
FIN SERE LU CERIBROEMZIRY HT N FHBIICIE [=
BAEENICER D] EamstATZEHELTVEY,

Ixy hO—oB4&EREAITI/OY—
BENRERSHABRORRICE. N—R - DTy k- VD N
DIRENNETYT, T TIEK. EEBESUVLRILHEAAXA—I Y
7 A - BETFERAEMD. Ry kD=0t (BLWERETEDHET)
[CHAEERY. PAT7ZZRLUTC. F—LATEULLEIRULTVE
T, EBRNAKZPIREFTOEEFZE PEZEYFZDEFR, EH %
U— R 2EEDOHBAFRBERDEHETT . A HiEANT,
SR EYIBF OEFEERIEY. EYOYIRIERNGHERE. Bk
R ERAZREICRU MBI E T, 1HERBIGECOSMIEY AT A
EREIEMABETEYFICD. N CRAIICEIRULET,

B G PEIRERROBEE T, HTUWKEZRIRY A A—J
T - A TJOGRME - BLFEN - BHRIE - T2RIMNRLICETN
TEFYT, PFEFNTMEDS 2 HIMZERHCEICH U, ERNRE
% - EXL. ERLICBRUEST v LY IBHITo>CTVET,

AP BEETLA X—I TRy —T—
Machine Learning-driven imaging cell sorter
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E-mail : sadaota@solab.rcast.u-tokyo.ac.jp
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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.

(3] A OOFREUR—Y —LATHER)ER
Microfluidic liposome formation method
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Project Research Associate
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Machine Intelligence
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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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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

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

4. Intelligent Robot

Reinforcement learning, trajectory optimization, motion planning,
task planning, imitation learning, meta learning, continuous
learning, Sim to Real, fast inference, SLAM, 3D reconstruction, edge
computing, human machine interaction

HHEB 7 ERUICE8HE Y AT L
Recognition system via knowledge transfer
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Project Lecturer
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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

2030F(C@IF1=SDGsZ(F Ush. IRE. HODIANZEZRETITDHA
VI —=Y TBHBOBE, H2OFHA VHIBOTEEELE ST
WET. INSDEMIBRBECHUTCIFE. BERNICENNDRERF
R THNT D EFARTEETH Y. AEBAREREZRMODED S
ZEEFENFRENSIEABL. RWBATOK I ERNREELGYF
T, AARLPITIF, HRZXBT DR, BALHADIRE.
BLUOT7— b FHA VEEHOE—ROTOT vy 3 FILH DB
W RIAR I —TZ BB L. SHEEERNSEHHINZ T AT
FEIAE=T A ITHBRELTVLLEEDBIC. INHSDERLET D
HEDBEBICNT VY RALLIIEENADEFARDAVBERZBE U
FI,
ABRLOEDRE. [Z] ZROD2AMBEEN— & LRE
FifiOFERE. BREFCALCEDECHAERECPERREICSVT.
BRQ AN - BENBA NP, BERIELEDEHEDRS
LTWET, SHDOBRHREITESE. RELRZATICEZDE
EBE, EICBFRNE>TERBRERETDIETH. INTE
BIFENICIER D (1] O\RRICEDIKRERMOERNKD SNE
9, SHDZEBMEICH U, [Nature-Centered (BRAEE) | DO
REFCICEIF. RLBAREHOEZ HFERE LR [F1] IV
IAT4ET A ZREBEITDET. BREJAEDNS Y AKLVREE
BRE LTV TEDEETY,

(1] 7= 71V OHRE—ROEEE THIWHRERLS

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.

MFET — 7 UY—F 7 1 O0— /FPEREHELR TBRERERE  PRSERDERE SARRBTERE (BELEDS)
Leading art and design practitioners. From left, Ryohei KANZAKI, Setsu ITO, Kaoru KONDO, Shinobu ITO and Hideki YOSHIMOTO
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Photonic Imaging
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Ozeki Laboratory
https://sites.google.com/site/ozekibp/
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Advanced vibrational imaging with stimulated Raman scattering and its applications
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IDevelopment and application of stimulated
Raman scattering (SRS) microscopy

We proposed and demonstrated SRS microscopy that detects the
molecular vibration of biological samples with high sensitivity using
two-color laser pulses. Furthermore, to enhance the molecular
specificity of SRS microscopy, we developed an SRS imaging system
that uses a proprietary high-speed wavelength-tunable laser to
obtain SRS images at various molecular vibration frequencies,

and are conducting various biological imaging experiments. We

are also working on analyzing the complex structure, dynamics,
and interactions inside biological samples using Raman probes for
metabolic imaging and super-multiplex imaging (Figure 1).

IDevelopment and application of large-scale
SRS imaging

We have developed an ultra-high-speed wavelength-switchable light
source to realize SRS measurements of a large number of cells, and
demonstrated multi-color SRS imaging of cells in high-speed flow
(Figure 2). This technology makes it possible to visualize biological
molecules contained in each of the more than 10,000 cells. We
demonstrated the imaging of the nutrients contained in microscopic
algae as well as blood cells and cancer cells.

IQuantum-enhanced SRS microscopy

We are introducing quantum optics to enhance the sensitivity of SRS
microscopy (Figure 3). The signal-to-noise ratio of conventional SRS
microscopy is limited by the quantum fluctuations of light. To reduce
this fluctuation, we utilize squeezed light to increase the signal-to-
noise ratio of the SRS signal.
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Eight-color imaging of cells with four-color Raman
probes and four-color fluorescent probes
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Schematic of quantum-enhanced SRS microscopy

SRS imaging flow cytometry for large-scale Raman
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Exploring Aerospace Mobility in the World as a Laboratory
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BAir Transportation and
Air Traffic Management System

Air Traffic Management (ATM) System is one of the essentials and
important academic research areas. It is a large-scale and complex
socio-technical system, which consists of hardware, software, and
human society including many players, e.g. airlines, industries,
governments, many operators, and so on. Our studies design the
ATM systems, which introduce automation supports for human
operators and realize even better safety and efficiency in the
operation, and sustainable flights in the world based on a systematic
approach combining data science, mathematical modeling,

and simulation experiments. Collaborating with global aviation
communities including airline companies, airport companies, air
navigation service providers, industries, and academic and research
organizations, we engage in research and development on the
moderation of air traffic congestion at and around large airports,
ecologically and economically friendly flights, and designing resilient
airspace and air traffic operation in Asia-pacific reasons.

IExpanding Mobility Systems into Space and
Human Society

ATM system is expanding its target into the space, and also into

the human society. Future increase of air transportation demands
consist networks of passenger and cargo traffics centered in airports
as nodes, and create new demands of the next generation mobility
systems. It also activates utilization of very-high altitude airspace and
satellite systems. With the backgrounds, our laboratory contributes
to developing the field of Airspace Mobility.

(1] ®REE (PH) ZBICHET BMEERDIH
Arrival Air Traffic Congestion at Tokyo
International (Haneda) Airport
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Aircraft Traffic Congestion at Haneda Airport

(3] 1BEERATIZRBENER Y ND—T EHNBREE
B ZENSFEN. BHSAFHEN. BRI IEL
UT4YRT L
Interacting Multi-scale Complex Networks and
Dynamic Flow Controls: Expanding Mobility
Systems into the Space and Human Society
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Animal Linguistics
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Animal linguistics: Integrating animal behavior, linguistics, and cognitive science
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A Japanese tit looking up to the sky for ‘hawk’
warning calls
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A Japanese tit looking down on the ground for
‘snake” warning calls

IToward a future where humans can understand
animal language

Our laboratory is the world’s first laboratory specializing in the

field of animal linguistics. Our research integrates animal behavior,
linguistics, and cognitive science to explore questions such as: (1)
what do animal signals (e.g., vocalizations or gestures) mean, (2) how
do they function in survival and reproduction, and (3) what cognitive
capabilities are necessary for a communication system to evolve? We
use a variety of methods, including behavioral observations of wild
animals, audio recording and analysis, psychological experiments in
the field, and semi-natural experiments under captive conditions. We
focus primarily on social animals that regularly use communication
in social contexts, such as birds and mammals.

BUnraveling the universal principles of language
evolution

Our research aims to unravel the origins and evolution of human
language by studying animal communication. It has long been
assumed that language has evolved all at once in humans; however,
recent studies have shown that elements of language have also
evolved in non-human animals. For example, the Japanese tit,

a passerine species, can use different calls to convey different
meanings and combine them to create complex messages. By
focusing on cognitive capabilities constructing language and
comparing them between different species, we are exploring the
universal principles of language evolution.

ICo-creative science open to society

We are conducting research with an eye toward connections to the
fields of environmental education, conservation, animal welfare, and
artificial intelligence. We are also actively engaged in outreach and
dissemination of research to society.

BEMICHIT 2 BEOTEERR
Observation of bird behavior in the field
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Osawa Laborator
Integrative Nutriomics and Oncology y

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

BFHULLWREE [Z1—NUFZTR] OREDS
FADBRICENT
CNFTORBLCEDIE, HATE. BE. 9V/SVE, BE
FZNZMILE/NST A ATHEINTEE LIz, LHL. &

DN ARBOWED SEERBEZORRFATLEDSZS5ELT
WET, INFTRLICI/RONTEMEE. 9 >/SHE. BEIE.

7 EFIVCOART b EDPERBEYEN U THEMEURH
CHBEREBTIENDN > TEX UL, TNFTRIEDHRE

TlE. D AMBRINMERLS - (RKE - EpHOBE B AMNRE TR

HEEEBTBTEEESNICLTVE T, AEOHRETI

B IEY L NSYRIUFh—=L, FOFA =L A9

RO—LOHBERTN S, PARNBEORICHE>TIES /L
ERBNEEL. NADERICHES LTS L =L MIEE,. &
VIR FIVARS URLTHESHCLTHY. NSO

N SHT BRI ZEE L TLFT.

2B DIFEER
(1) %8 - 58 - P /BRZICBIFBDABEIREBZRSHICL
SBEISED T,

(2) HUVREZ [Za—hUFZTRX] ORKRDSHAPEEE
BRDO T EERITED T,
(3) StEREZEREL CREICINAT 2.

CDKIIC, BREBAITABTEFUVRES [Ta—bUA
SOR] OERDS. BmEPBHEUICETHAICHT HIcREE
FERETCEZEEULTVET,

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 in cell-cell interaction, single cell, organelle

level 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.
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Integrative Nutriomics approach to overcome Cell-Cell interaction-Single cell-Organella analysis Dynamics of nuclear receptor on DNA
cancer
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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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Crystal structure of CRISPR-Cas9
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Specialized field : Biochemistry, Structural Biology
E-mail : nisimasu@g.ecc.u-tokyo.ac.jp

(2] CRISPR-Cas7-11DT 54 F BFBHEFHSE
Cryo-EM structure of CRISPR-Cas7-11

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, Cas9
has been applied to various new technologies, including genome
editing. We have determined the structures of protein-nucleic acid
complexes, such as Cas9, Cas12 and Cas7-11, and have elucidated
their action 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] mEEmR=
Nishimasu lab
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Genome Science & 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

BMSEH : TS /ST R DNAXFILE
Specialized field : Epigenomics, DNA
methylation, Translational research
E-mail : nagaeg-tky@umin.ac.jp

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.

(2] MBEALICBI IS/ N
Epigenome dynamics in cellular differentiation
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Specialized field : Cancer Genome Analysis,
Gene Panel Test, Precision Medicine
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Intercellular Communication & Medical Science

EHRAE
Hoshino Laboratory
https://hoshinolab-edu.com/
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Exosome in Disease Etiology and Detection
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Exosome in disease etiology and detection
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Specialized field : Molecular biology, Exosome
biology. Disease Biology

E-mail : aynhoshino@g.ecc.u-tokyo.ac.jp

(2] TOVY—LICLBHEEERS
Inter-organ communication of exosomes

Exosomes are 30-150 nm sized particles produced by all cells and
were originally thought to be as a mechanism to dispose unwanted
cellular material. In recent years, however, it has become clear that
exosomes can be taken up from one cell to another, and they are
reconsidered as a new tool for intercellular communication. It has
been reported that exosomes contain various substances derived
from the original cells, such as mRNAs, miRNAs, proteins, lipids, and
even double-stranded DNAs. It has also been shown that specific
disease-related exosomes, such as cancer-derived exosomes, are
taken up by normal cells and influence cellular phenotype and
change the microenvironment within the organ for promoting
disease progression. In the Hoshino laboratory, we are focusing on
exosomes to elucidate their possible role in the pathogenesis of
various diseases.

IExosome in disease etiology and detection

We are investigating how exosomes are involved in the pathogenesis
and progression of various diseases such as cancer, preeclampsia,
autism spectrum disorder, schizophrenia, and Alzheimer's disease.
From the analysis and data obtained by elucidating the relationship
between exosomes and various diseases, we also aim to clarify the
role of exosomes under normal conditions.

IDeciphering exosome heterogeneity

Exosomes have been found to have a highly diverse population, due
to the molecules contained, size, membrane charge, etc. We aim to
decode these differences by examining single exosomes as well as
understanding the biogenesis of exosomes.
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Interdisciplinary Barrier-Free Study

EEHA=E
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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Specialized field : Interdisciplinary barrier-
free Study, Disability studies

E-mail : fukusima@rcast.u-tokyo.ac.jp
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In the Interdisciplinary Barrier-Free Study, Project 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, Project 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.

ERTIRRER (T2 BBRAERE WIREICT0)
Prof. Fukushima communicates using Finger
Braille
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Ryoji HOSHIKA
Professor (concurrent)
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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

HEEMRD T CIILEBEMRICEHIT DT IETRARET>T
WET. HEEARDEFICERETLIDOEENHUET,

(1) SEERADRE

1 DHIFLEEHEZDOODOREETS EVSERTY., HE
BWRICIF. CNETEHTHONSBD BSOS LHPEY
TEDY—VIEDOVT, BENICHRT 3L SBERER TR &
SICRBTET, STICBRPANBYET, Foo —ATHEIRA
TUEELHPEY CEEMEEDNB5H3TEICE>T I
BREANDIET, HBERRHH T3, HEBS, F&b. K77
FEPT7AU— MR, HOBLUBERRET>TVET,

(2) HEERADL SETNIARSHDREE

2 DHIEHEEWROBMGRI LV SEETT . BEEFHRDRS
DTEENZ—AVEU DR TN, BOAH TIHR A
[CRECVBTLBOD. BLDAILHTEFRRZONESINEE, R
TREPORY NIERE, SESERHBTORMIRRSE LT,
PYBID S DABRERIZIIC T L2 AREE LI LTOEFET

(3) SEEHADHA
3DDEFYESHAERRT 5L NSEETT., BESHENE
ABAICKHUT, CABRICHRNBZDNBLON. HEEHZE
DREIDECFEDRIBRI AN HDDN. HBEWRREFED
£SITHEY. EDLSICRF>TVBDH ., HEEFHRDOMESR
FEDK SR, BE HEEHRICONTHRLTLEET,

(1] #HlitAzE S ORB CHEETREMRIIT D
Verifying Tojisha-Kenkyu in collaboration with academic researchers
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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.

(2] UBEBRRODRERET S
Measurement of the eff ectiveness of tojisha-kenkyu
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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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Accommodation in the Lab
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Specialized field : Biology
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Analysis of laboratory work

linclusive Environment for Science Education to
Students with Disabilities

United Nations Convention on the Rights of Persons with Disabilities
enshrines inclusive education with access to education for persons
with disabilities. Our country ratified the treaty in 2007 and has
enforced the “Act for Eliminating Discrimination against Persons with
Disabilities” since April 2016. The education environment in higher
education has been improved and the number of students with
disabilities (SwD) in the university has increased by fourfold for the
decade. The number of SwD is, however, very small in the field of
science, technology, engineering and mathematics (STEM), due to
the lack of accessibility.

The Inclusive Design Lab aims to make the laboratory barrier-free so
that students with disabilities can participate in science. The project
aims to construct an inclusive environment for science education

to SwD in the university. To achieve this goal, we implement an
accessible science laboratory.

We are creating assistive devices for conducting experiments,
wheelchair-accessible washbasins, and other environmental
improvements and creating a virtual reality of a barrier-free
laboratory to gather opinions. By applying the "work analysis"
method, which is also used in rehabilitation and other areas, to
scientific experiments, we are building a platform to gain a detailed
understanding of the physical abilities required for certain laboratory
tasks and to examine what kind of support is necessary. We will
continue to work on these initiatives while also collaborating with
the fields of secondary education and special support education.

3] N—Frll=RE
Virtual laboratory
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Social Inclusion Systems

plin s e S
Kondo Takeo Laboratory
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FU - BZCEEOHIARZERTIHMUWHRIATLAZENET S

Creating a new societal system for people with difficulties in learning and working
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Regional system model for ultra-short-time work £125

JOur research aims to achieve inclusive and not-
exclusive society

We conduct practical, research-based projects to create inclusive
learning and work environments.

DO-IT Japan (https://doit-japan.org/) is a program that aims to
develop young people who can play an active role in society by
supporting children and students with disabilities in their pursuit of
higher education and employment. The year-round program focuses
on the use of technology and also addresses themes such as self-
advocacy, independence and self-determination. It is a center for
research and practice of inclusive education systems, including
collaboration among students with disabilities and the use of ICT
through industry-academic and international partnerships.

AccessReading (https://accessreading.org/) is the online library
that develops and distributes acessible digital textbooks (digital
instructional materials that can be easily used on tablets and other
devices by students with visual impairments, learning disabilities,
and other difficulties reading printed materials) throughout Japan.
In collaboration with schools and boards of education in various
regions, AccessReading also conducts research on the development
of systems and instructional methods to ensure the smooth
delivery of accessible digital textbooks to students. AEMC (https://
aemc.jp/) provides accessible textbook data to organizations that
produce accessible digital textbooks, enlarged textbooks, and
Braille textbooks to support their smooth production and conducts
research and development to speed up the process.

IDEA (https://ideap.org/) is the project that create local systems for
flexible work arrangements so that people with various disabilities
and illnesses can be active in the employment field. IDEA conducts
research to develop ultra-short-time employment models, improve
workplace productivity, and create work styles that embrace the
diversity of the local community.

DO-IT JapanE2 075 AlICEF > RBERE - #

The group photo of DO-IT Japan students
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Rule-making Strategies
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Tamai Laboratory
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Law and policy making for the intellectual property and economic security
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BEconomic Security

(1) Countermeasures against Economic
Espionage

Scientific and technological research is not only the foundation of

a country's economic prosperity, but also the basis of its national

security. Measures to prevent the trade secret theft and economic

espionage are legal issues related to our national interests.

(2) Overseas exchange in SciTech Fields

While the study of science and technology benefits generally human
beings on the Earth, it is a that borders exist between sovereign
states. We will explore ways to preserve and develop the research
environment in our liberal democratic country with strong human
rights protection.

(3) Administrative Processes to Ensure Security
Reviewing current administrative processes related to economic
security, such as national and local procurement, immigration
control, cooperation with intelligence agencies, foreign trade and
foreign exchange, etc., and recommending new reasonable rules.

IRegional Brand Strategy

In collaboration with the Research Institute for Social Systems

of Shinshu University, where Prof. Tamai is an adjunct professor,
we will develop strategies to maintain, develop and enhance the
regional brand value of Karuizawa, addressing specific issues such
as problems including lack of medical resources, education and the
shortage of medical resources, providing opportunities for higher
education, and creating local industry.

lintellectual Property Law

Pursuing research issues such as conditions of injunction against
patent infringement, how calculating damages, the compulsory
license system, the quality control function of trademarks and the
scope of trademark rights, the issue of “orphan works,” and legal
system design to promote innovation in the pharmaceutical industry.

RERR—2Z
Library

Hi £ sang
Akira IGATA
Project Lecturer

BEHIR

Eiba e S

Toshifumi KOKUBUN
Project Professorr

SMI9E  RER2RE
Specialized field : Economic Security
E-mail : kokubun@ip.rcast.u-tokyo.ac.jp
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Science Technology Policy for resolving global issues in 21* century

AfElF. SH. IRVF-HE [REFEELE. J0-/1NU We are facing with global and environmental issues.
BESEICERLCBY T, The science and technology progress has become more and more

ZDLSBTO—NIVIGREDOFRICHT T, BERMORIET important in resolving global issues, )
S N SR It is important to develop new science and technology policy for
FRENRLEBEICR D> TRCEIEFT, resolving global issues.

22D 7 O—/NIVIGERREDRRRTC H DF U VR 2R D &
BNEETTY.

BrERIR

Hisashi DOBASHI, Project Professor

BFISE | BERIMBERD EF

Specialized field : Study of Science and
Technology Policy

E-mail : hisashi.dobashi@spo.rcast.u-tokyo.ac.jp
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Political Administrative System

WIRRAZE
Makihara Laboratory
http://park.itc.u-tokyo.ac.jp/makihara/
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Oral history Political study Public policy administration
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LTW&ET,

(3) TARCEHHA
BSHLIEOBAIC BT 3 TEOBCAETR. BRORBHHIR
DECEEMAEICEIT BRI A TNE T,
(4) SEimARHEERER

B RB. BANZEHARNEEI DS —N—SHITH K.
EUDIREFABKBOERBROWRE, ZOF—H1 T
BRNICEY A TNET,

(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

(1) IBch#iAeR) [TRXEEHEDY T L [PRIBA S (KA
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lzuru MAKIHARA, Professor

BRIS% : 7 —SILEXANU— BUBF. TBE
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

HMATHRE
Ikeuchi Laboratory
http://ikeuchisatoshi.com

70—V ZICHET 2SRRI & (MERREE D M DXL Z 8 T
HEOFEZHRT HESHEX1) T rHR

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

JO-NIUEDERF. MEPEETER. EBEVPER. EBRENE
BERAEGHE VW e, SERERZSZ A TERBRERDL L ZEDH
L. BEREREGLIETVS, FMABEOSEPHEIMOE
EOEFEOERMEICESEDIES ULDDHd. CNELVEKTD
[JO-NIbtFaUT4] DEEELTESR, WLKREZEZD T
ENN ZO-NbeFaUT« REHBOZREETH D,

I3 - BUAREHRDZDEA
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1) MRS—LEOEEZ] (XEHS)
The Shock of the Islamic State, Tokyo,
Bungeishunju, 2015
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Satoshi IKEUCHI, Professor

BM9E : A A5 —LBUERMR. R,
EETOU XLHR

Specialized field : Islamic Political Thought,
Middle East Studies, International Terrorism
E-mail : ikeuchi@me.rcast.u-tokyo.ac.jp
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Presenting at the Panel on Cybersecurity at the
Istanbul Security Conferene 2019

Globalization has shaken the building blocks that have underpinned
the modern world, such as human rights and democracy, borders
and peoples, international law and sovereign state systems and
forcing a reconfiguration of many of them. The rise of non-Western
countries and emerging technologies are also transforming the
existing international order. The main mission for our division is to
grasp those process as an issue of "global security" in the broader
sense, and to consider measures to deal with it.

IReligious thought, Ideology, and beyond

Religions thought and ideology remain to be the core of identity

of individuals and groups. 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. In 2019, Yu Koizumi, Project Research Associate (lecturer
from 2022), joined the team, expanding our research area to include
the Eurasian order.

IThe challenge of ROLES

In 2020, the Division of Religion and Global Security initiated the
establishment of the RCAST Open Laboratory for Emerging Strategies
(ROLES). As a think tank within the University of Tokyo, ROLES is
actively working on the global security-related issues including
religion, geopolitics, ideology, and technology with joined by

various leading researchers and experts. In addition to this, ROLES

is functioning as the international platform for cooperation with the
world’s universities and research institutes for strategy, security, and
international relations.

INREMOSE [[FE] 07 OMKE)
(RRZLERR. 2019 FETY M —2REREH)
Yu KOIZUMI, Geopolitics of Russia as "Empire,"
Tokyodo, 2019
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Yu KOIZUMI, Lecturer

BMISE : OV 7 LBV EDRERE.

027 DBUE & ERRER

Specialized field : Security studies on Russia
and post-Soviet countries, Russian Politics and
International Relations

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

TIEHARE
Motohashi Laboratory
http://www.mo.t.u-tokyo.ac.jp
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Data Analytics to Understand Innovation Dynamics and Applications to Science and Technology Policy Making
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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)

IEmprical 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).

(1) #%- 5i - ERORRESEILU—LD—7 FEOEA /N—2 3V TIVRT I BT~ v Y T RSP ORI
Framework of science, technology and industry Regional innovation ecosystem in Shenzhen (FEFRIROBASENE)
indicator Technology mapping for characterizing university
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Kazuyuki MOTOHASHI, Professor

BM2H | HITREMWE. 70—/ VUREEEK.
PRI, E35ERE

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

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

inventions (natural language process of patent
documents)
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Global Consensus Making Policy

HRARE

Takemi Laboratory

BT 37 0—/NILEREERE D BRRNA
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Research to explore approaches to solving increasingly complex global issues through improved governance
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Evidence Based (Informed) Policy Making EIFIFN2HEFTD
MARUEBENSEZRRIC. JO0—-/N\NURsEEEErSOEMET
DHAEDEREICHINUBEREAIC, L&D [TEFTVR] AR
INBIEDDEREICDODVTIREET 2,

(1] KEERHESPIREEEOHE
Policy dialogue with health experts from United
States, including CDC and CNN
Photo credit: Sasakawa Peace Foundation USA
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Ayako TAKEMI, Associate Professor
BFISE a2, TEE. ERTHE

Specialized field : Political science, Public administration,

Global governance
E-mail : takemi@g.ecc.u-tokyo.ac.jp

Many of today's challenges transcend national borders, necessitating
globally coordinated and concerted action to address them. In
addition, the governance landscape is increasingly complicated due
to developments in science and technology, including emerging and
cutting-edge fields such as Al and cyber security.

Our research concerns the following areas, with a view to addressing
global and increasingly complex issues from the perspective of policy
development and governance:

I1. Global Consensus Making Policy

Research on global coordination development and consensus-
building, and implementation thereof, to address transnational
issues, as is the case of COVID-19.

The research has a particular emphasis on the political dynamics
behind these issues, including the assessment to maintain and
strengthen economic security, along with a focus on the role of
Japan within these dynamics.

2. Science and Technology Policy

Research on policies to strengthen the foundation of Japan's science
and technology capabilities.

This work focuses on the dynamics of the innovation ecosystem,
including industry-academia collaboration and investment strategies.
These assessments are analyzed with a view on Japan's role as
discussed in Section 1, "Global Consensus Making Policy.

I3. Knowledge and Research in Policy Making

Research on the utilization of knowledge, information and research
in the policy making process.

The research has a special emphasis on the conditions and process
for reflecting "evidence" (in a broad sense) in policy development,
particularly in response to the recent increasingly complex social and
political dynamics, including transnational issues. The research builds
on research and practical accumulation in the field of Evidence
Based (Informed) Policy Making.

FALOOF DA I)LRZEZF 7 O—NLRECH DD

Policy dialogue on global health governance,
responding to the threat of COVID-19



BT /N1 R 5

Information Devices

LA E
Yamashita Laboratory
http://www.cntp.t.u-tokyo.ac.jp
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RRAZFTZRARAHEIRIZER
Department of Electrical Engineering and
Information Systems, Graduate School of

Engineering, The University of Tokyo

Cutting Edge Laser Technology and Photonic Devices for Communications, Precision

Measurements, Bio-Medical and Industrial Applications

A—MRYF/F21—TCNOPIT ST T VDRSBTS A—R#
FHEIEABRIHREAZNREZR > TS . RLFINSOMEZ
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(1) CNTEKBHRRNDTTLMT 7 A NL—
World-Smallest CNT-based Femtosecond Fiber Laser

TXVF—RIE »H

Energy and Environment

Nanocarbons, such as Carbon nanotubes (CNT) and graphene,
have very useful nonlinear photonic properties. We are pursuing
researches on novel devices and short-pulse lasers using these
nanocarbon materials. Especially, we have realized original and
ultra-high performance fiber lasers, such as short-cavity short-pulse
fiber lasers having high pulse repetition rate > 10GHz, and fast and
wide wavelength swept fiber lasers that can sweep its wavelength
in wide sweep range (>100nm) at very fast sweep speed (repetition
rate > a few 100kHz). We are trying to apply these fiber lasers

to communications, precision measurements, bio-medical and
industrial applications.
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Shinji YAMASHITA, Professor

BRI 07\ RZO2, SRR,
FID—RUBEL NAF T4 =T R

Specialized field : Fiber Photonics, Nonlinear
Optics, Nano-Carbon Materials, Bio-Photonics

E-mail : syama@cntp.t.u-tokyo.ac.jp
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Segawa Laboratory
http://www.dsc.rcast.u-tokyo.ac.jp
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Next-generation photovoltaics with high performance

KREREEIHFR LERFER
Department of Multi-Disciplinary Sciences,
Graduate School of Arts and Sciences
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Smart phone charger using energy
-storable solar cells
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Perovskite solar cell flexible mini-
module with 20% energy conversion
efficiency developed by Segawa lab.

In our laboratory, next-generation high-performance photovoltaics
using organometalhalide perovskite have been investigated. We
obtained 24.4% and 24.9% of energy conversion efficiencies using
potassium-doped perovskite and methyl ammonium-free
perovskite, respectively. Furthermore, we achieved more than 20%
of the energy conversion efficiency of the flexible monolithic mini-
module (photograph 1). Dye-sensitized solar cells,

guantum dot solar cells, and energy storable solar cells (photograph
2) have also been developed. Various basic and applied researches
on the photoenergyconversion will open the door of sustainable
and carbon neutral society.
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Hiroshi SEGAWA, Professor
SMSEH : KEAHE. ROT AL bABRE M,
NA TV RRRZE
Specialized field : Solar power generation,
Perovskite solar cells, Hybrid solar cells
E-mail : csegawa@mail.ecc.u-tokyo.ac.jp
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Mathematical Physics of Emergent Systems
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Jamology: analysis and solution for various kind of jams

BEREARZE

Nishinari Laboratory

http://park.itc.u-tokyo.ac.jp/tknishi/
TERARBNEFEIFER

Department of Aeronautics and Astronautics
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(1] B=EBcsI 2%
Traffic jam on motorways

BEYZ1U—Y 3 VICEDRETH
Jam prediction by crowd simulation

LHES HE

Metabolic Medicine

RIBERBICKBIEST / AEAIRO—LE(LZHTL.

SEEBIERORBIAE R GERICHE

Comprehensive analyses of the external cue and epigenomic modulators in browning of

fat cells

Traffic jam is a phenomenon that can be seen not only in cars, but
also in pedestrian flow and logistics, as well as in production lines
and in living organisms. "Jamology" analyses these phenomena
using mathematical physics in a cross-disciplinary manner, and try
to perform social practices in order to eliminate traffic congestion.
Fluid dynamics and stochastic processes are used for their modeling
to elucidate the mechanism of phase transition, and experiments
are also conducted to verify the theory. Research is being carried out
in collaboration with a wide range of relevant organizations to solve
jams on motorways, manage crowds at large-scale facilities and
improve the efficiency of logistics.

B

1iZ] ) AT

Katsuhiro NISHINARI, Professor
BRI H : HIEYER. BEP
Specialized field : athematical Physics,
Jamology

E-mail : tknishi@mail.ecc.u-tokyo.ac.jp
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Sakai Laboratory
http://www.mm.rcast.u-tokyo.ac.jp/
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Tohoku University Graduate School
of Medicine, Division of Molecular
Physiology and Metabolism
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(1] RAFYTFOARBIEY ) LB ZEN TR ARRAOBEE
Adaptation to Chronic cold stress via stepwise epigenetic mechanism

Understanding Lifestyle Diseases through Epigenomics

Obesity is a major cause of lifestyle diseases such as type 2 diabetes,
hypertension, and coronary artery disease. Our goal is to elucidate
the mechanisms of obesity and develop groundbreaking treatments
for lifestyle diseases by focusing on modifications to genes
(epigenomic changes) caused by environmental stimuli through
single-cell analysis, clinical data analysis, and central nervous system
manipulation.

Main research areas:

(1) Elucidating the epigenome that determines adipocyte
differentiation.

(2) Elucidating the mechanism by which cold stress induces beige
adipocytes specialized in fat decomposition.

(3) Elucidating the mechanism by which inherited epigenomes from
parents induce beige adipocytes.

BEHR
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Juro SAKAI, Visiting Professor
BPI5%  RENHESR

Specialized field : Nutritional metabolic
medicine

E-mail : jmsakai-tky@umin.ac.jp
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Chemical Biotechnology

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

HFENTF REIE

Pseudo-natural Peptide Therapeutics

KREEFRIAFR (LFFH
EMERIEFZHE
Department of Chemistry,
Graduate School of Science,
Bioorganic Chemistry
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(1] RaPIDYRF ATEESNIEHRTF R BN VNI EEDXIRHIERHE
X-ray crystal structures of the complex of target protein with pseudo-
natural peptides generated by the RaPID system

STREMETE H»H

Quantum Information Physics and Engineering

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.
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Hiroaki SUGA, Professor

BM9H s AN\ A 0Y—, EYEHIEE

Specialized field : Chemical biology, Bioorganic

chemistry

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

hd (R) HAR=E
Yasu Nakamura Laboratory
http://www.gc.rcast.u-tokyo.ac.jp/
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KERTZRIAFF YIETFER
Department of Applied Physics,
Graduate School of Engineeing

Superconducting circuit technology for quantum information processing
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RIS BINANBEFENE T,

(1) BEesFCy MEMDBER
Superconducting qubits integrated on a substrate

We explore the physics and engineering of superconducting circuits
for quantum computing. Superconducting quantum bits consisting of
Josephson junctions, i.e., tunnel junctions between superconducting
electrodes, enable information processing based on the principles

of quantum mechanics, by using their properties such as quantum
superposition and entanglement. Superconducting qubits and
related circuits have proven to be an excellent tool for single-photon
generation and detection in the microwave domain and thus are
suitable for applications such as quantum information transfer and
highly sensitive quantum sensing.
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Yasunobu NAKAMURA, Professor

BMI9H : EFEHHY - BCEEFIR
Specialized field : Quantum information science,
superconducting quantum engineering

E-mail : yasunobu@ap.t.u-tokyo.ac.jp
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Synthetic Biology

DNAMAR> MNLO—FT 1 2 TEMZE

DNA event recording biology

https://yachie-lab.org/

JUF vy a1 10YE7KREEFRETSE
School of Biomedical Engineering,
The University of British Columbia

EERERE. BIBYOEGY AT AFEMBHEND2EE
ZTNOSNHEITIEFMDERICK>TIZASNTUVET. LM LR
S, EMRE DRIV AT AOEBZERSNICREETLL
RBADZENTEF A INEFHEOAS - WIFKEZA, T.
G. COAXFTHER NS [DNAT—TF] (LRI DL OBTNA
AZMREICEH L. B OMIRZERENT T 2RICZODBREDERIE
A MU —REEREFHHHET [DNAAARY ST« VT il
DREFEZIT>TVET,

1] DNAARYRLI—F¢ VT
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.

EEHEHIR

PANG

anT =

Nozomu YACHIE, Visiting Associate Professor
5PI5% : BILEBYSHEYF

Specialized field : Mammalian synthetic biology

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

e H H Hiz=

Inoue Laborator
High Performance Materials Y
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BEZET-IHZORSIC L VIBEMHOREZRENICHLEES

http://metall.t.u-tokyo.ac.jp

EEERITERZIAR

Institute of Industrial Science

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

IEBEDEDOO Y DRCIEERZEZ A DMRDEBELE. 1T
ROBRLRBRZ—XICIHADEEDIT, BEMEE D DITEENEDERK
B8 ZBULCER  REBMBEONEICTESIHEHFTINTNEK
Fo MICBDMAETIE. BEMBDFHEZETDANZXLA
. QERDBERE T —IBHHEZERMET S THSMIC L.
MERICTRVMZE T BEMHZRAT S L ZEELTERT,

(1) SBIROREBEDE RS/ 2T — F—5 7 ERfE U TR R DPIBRDEIHIZE

ILTEWICIRZ D {LZFHBICBSHCT D
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.

260

H L 5k

Junya INOUE, Professor

SRI9E  mEDRE. MEIERZE. T—IBEEE
Specialized field : Mechanics of Materials,
Physical Metallurgy, Data-driven material science
E-mail : inoue@material.t.u-tokyo.ac.jp
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Co-Creative Community Planning, Design, and Management

IVREAFRE
Koizumi Laboratory
https://ut-cd.com/

HRIFEFEIK N T5—XRITF 1.

TERARBEBH IFER

Department of Urban Engineering, School of Engineering

Ev 9 7—9ERBESRET 70—F&EAULRA

Co-Creation Community Design: Research utilizing diverse approaches such as case studies, big data utilization, etc.

HAFEDKWIEDVWTT —ARY T« EvITF—IFARE
LHRBTFZTO-FTHRLTVET, BBE. B%. NPO - — it
Hia & &EE UIeiEs Z B L CWE T,

(1] H4rBema LHEITS
22T A DFPAVEIRIAY b
Integrated approach for Co-creative
Community Design and Management

2| D22 =T 4 UEVTICKDIBIMETHD
BE (RE@E#% WAMEEBI)
Rebirth of Suburban Area with
Community Living Approach

Rgz4ut -t

Macroeconomics

This laboratory conducts research on co-creative community design,
planning and management using a variety of approaches, including
case studies and big data applications.

This laboratory also develops research activities in collaboration with
local governments, companies, NPOs and general associations.

¢

IR FHia

Hideki KOIZUMI, Professor

BRAISH : HAIFH O, D227 T7HA >,
ARX—hYF 4. TUPIRIAY

Specialized field : Co-creative community
design, Smart city, Area management

E-mail : hide@cd.t.u-tokyo.ac.jp

EHiFRE
Fukuda Laboratory

http://www.e.u-tokyo.ac.jp/fservice/faculty/fukuda/fukuda-j/fukuda01-j.html

BFREDY 7 07 & EIRLEERAZ

RAEFHRA

Graduate School of Economics

Macroeconomic Analysis of the Japanese Economy and its Comparative Studies

YOORBZ2EESHOERD S, HARBOERLEWZ Z1T >
TWFET, "OTCELUVLWREZEIRUCEARREEE. 19905
LUg. FEABRRBERICE > TLFEVE U, BlvrESHBEN
FHCIC O > TEEAELERLTORBLDIE. BARITOEHT
9, XAKRTEF. BEHARBINIRPAERICE >TLE> DN
. BREBEOHZNLGAEICEREHETERL. ZOHENA Y TU
T—2avERESULCVET, Feo HEROERMBZDTL. £
DAAZXLZFFINICHSHNMCLTVETD,

(1) BAEEORHEEANZILA
Mechanism of Secular Stagnation in the Japanese Economy

We implement comparative studies between the Japanese economy
and other advanced countries from perspectives of macroeconomics
and finance. The Japanese economy, which had achieved remarkable
economic growth, have suffered from “secular stagnation” since

the 1990s. It is only in Japan where prices and wages have shown no
significant increases during the past quarter century. In our project,
we explore why the Japanese economy fell into secular stagnation
paying special attention to dynamic aspects of the economy

and derive its policy implications. We also investigate economic
mechanisms of Japanese financial system and derive its empirical
implications.

e

fal BE—

Shin-ichi FUKUDA, Professor

B9 : VO ORES. TRt EEER

Specialized field : Macroeconomics, Money and
Banking, International finance

E-mail : sfukuda@e.u-tokyo.ac.jp
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Renewable Fuel Global Network (RE-Global)

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

R ICHRE T THEMNRIRILF —KRHLSOXRIREEIET

Realize the world's first renewable hydrogen society

KREAEECBWNT, COTU—KREUVTIFBIRBERDK
FOBRGFEINTVLET, BERICBII2BEIREART VY v )L
0 (BRE[E. REUREE. EHRM. HEHRORERE) 22
BIdE. BATREN DRMICAFOARLBAREGS - BNHEOET
RICKIKFREREUERCHATS. [BEIEREOITO-/N
Wy bD—TJ] OBENHEAETY., REEAANATETLTVZK
BPAHBICLDKFRERADBRZSIR U DD, KIFAHKBZ(E
UHETDARRGB I RKREIESS Y b OB & BT
MR EED D T EN . AU REEMRIPIOFEEND1DTT . &
le. BIXOMEZZENCERL. BETRERBNIHRICRIA
NSNBcHDfEEY. BEURRHZEIERTIRILF—RETD
HEVRAT LG (VFUSF) ZBREULET. S50 FRERND
BIRMANBETNREBRDBHAOBIRENE TOMEBIRY
RIAY SOREIP. BEURRBORERT VY vIL7ZERT S
FeHDHIEPEER EOFEHEZTVE T,

In the Basic Hydrogen Strategy, CO:-free hydrogen is assumed to

be produced from renewable energy sources. Considering the
restrictions on the potential to introduce renewable energy in Japan
(sunlight hours, installable area, power grid, uneven distribution of
consumption areas, etc.), we believe it is essential to build a ‘global
network of renewable fuels’, in which hydrogen is produced and
imported into Japan using renewable energy sources such as solar
and wind that can be obtained overseas at low cost and in large
quantities. One activity of this Social Cooperation Research Unit is to
proceed with the conceptual design and techno-economic analysis
of large-scale renewable hydrogen production plants, including
photovoltaic power generation, referring to the results of hydrogen
production currently underway both domestically and overseas.

We will also consider the manifold merits of renewable energy that
cannot be assessed by simple monetary value, consider measures
for allowing renewable energy to be accepted by society, and
examine social system scenarios in which renewable fuel provides
the main source of energy. Furthermore, we will investigate regional
renewable energy management in areas with abundant renewable
resources which will serve as bases for exporting renewable energy
to Japan in the future, and identify issues related to systems and
policies for augmenting the production potential of renewable fuels.

(1] F—RPSUPHORBAER >TILS
Let's bring the Australia's sunshine to Japan

A REEIAREFINEE T TRILF -V RT A
Target energy system

SRR Cooperation Company/Organization

ENEOSHH &1t FREETEEGART ENEOS Corporation Chiyoda Corporation
EREEKRART — R EEABRNEEHE Sumitomo Corporation Nippon Kaiji Kyokai (Class NK)
EFREIIFEHRAST MR B AR Sumitomo Electric Industries, Ltd.  Nippon Shokubai Co., Ltd.
[Esfrizlecpaty Saw=x o MR EIIRMER Kansai Electric Power Co. Hitachi, Ltd.

M7 hU— BNT 1 —> X5 > RINERT ACTREE Government of Queensland, Australia
MRSV IZANK—ILT1 TR LS IERA West Holdings Corporation JERA Co,, Inc.

MRS VAR ERR Komatsu Ltd.
B2 B Tzex iR BB SIHERR
ZI Ef 2o pirl | - B Michio HASHIMOTO Eri AMASAWA
Masakazu SUGIYAMA Tatsuoki KONO Project Professor Project Associate Professor
Professor Professor

BB B HfEHEuR
Hiromu KUMAGAI
Project Associate Professor
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Department of Inflammology

http://mol-immu.umin.jp/

RELS0;EEE. IMEICED 35 FRIBEIEMRL.

IBERERBCPPANTIRZEIET

Development of novel therapeutic agents for inflammatory diseases and cancer by targeting self-derived molecules

REEFERDREDEESEMRFICEETIN. 1BMH(E UTaKEE.
HDVIEBEDRKEFRHERE. HARBREDE K DREDE(IC
DIFHNBDEEISNTVET,

hfebEREZZ BN SKETNSdDamage
Associated Molecular Pattern(DAMP ; 75 —= & BIEEN D)
[CBEBU. DAMPsH'ZE, #lflg 2@BInEEHEEEDEDUIICD
WTIARZED TVET, DAMPSIFERREZ SR ZEME(L URIE
ERITEDEEZISNTEFRLREN. ZOREKESH. LD
ENKERBATY,

B FRBIGEEBOERZ DO, DTFEYEHFELITIH
WA =T AR ZERELUTINETICEDONDDAMPsZRE L. B
2. REEBCEEDPOREMIRELRICS T 2RENC DOV THE
BBLTEF U, RIEDNE. N ADRREICEED 2 FTRDAMPSIE
DFEBPASMNCLDDHIEFT, FZNOHZENE UTcBEEE
PIRFERREDRREZEDTVET, HREZEL T, BREPH
ADTERZEIELTVET,

Induction of inflammation is essential for maintenance of host
homeostasis. However, chronic or excessive inflammation
exacerbates the pathogenesis of metabolic diseases and cancer. We
are focusing on damage-associated molecular patterns (DAMPs;
also known as Alarmin) released from damaged or dying cells and
studying the relationship between immune responses induced and
regulated by DAMPs and diseases. DAMPs have been reported to
activate innate immune receptors and cause inflammation. Using
molecular biological techniques and advanced omics analysis, we
have identified new DAMPs that are involved in the formation of
the tumor immune microenvironment. We are also working on the
development of nucleic acid type drugs and antibodies targeting
DAMPs. Through these studies, we aim to overcome diabetes and
cancer.

(1] P AFTEMBREERRSD FIC & 2 BB R Ry BRSO
Promotion of tumor immune microenvironment by tumor dead cell-derived
molecule

SRS

Boostimmune Inc.

W H/x  sEEzeR
Hideyuki YANAI
Project Associate Professor

BEEMIREROMIRSNU YTV RT LRI U, BERRz R d 2 Ic 0
FEREEEROBAZBEE L TNET,
Using cell labeling systems in the tumor microenvironment, we are trying to
elucidate novel cell-cell interactions that modulate tumor immunity.

Cooperation Company/Organization

Boostimmune Inc.
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Insect Controlled Space Design

http://www.brain.rcast.u-tokyo.ac.jp/

BEROBEBEADZZXLRRICEHEDKREE - DDEBDEHR

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

BREIZFREFEENZDODLEH. MADREZSHKZES T,
REROEFYEZRE URBEMMTHZRUE T, BRICHITS
{EZMEORED STERIRICVCD UK HDBESHICEINDDH
WEIN. REXHDZXLADREBICHEDVWCEREFIE U™
ETHA VT DRMDAECIEFE>TVE B A AARIBPITIE.
BROREAAZILZDFUNIVNSHAT DI EICEY,. BR
DERBECHENICIERAITIEAZEELET. TULT. MAEBH
(EAG) »TENERICIVBMEZREIIT DI ET. BROITHZ
KUBHICHIf TE 2BEEBE/ BB ZRRLE T, WTLT. BR
DREX N ZXLTEERULEFMNNAF Y2 Y TR ZREREL
T DTEYZED SWRITHZ. BT TR2CHIEDIZENGZRY
TO—FICKY. APRECPTLVLERR - RIDBEBZET YA >
IHIEZBELTVET,

(1] %2 RLBEEFIAVORRIVETH
Research concept of insect-controlled space design

E RS
I1F > ITEHARM

JEEF B/ ISR
Hidefumi MITSUNO
Project Associate Professor

S F=F
YZFUH—FTIrO0—
Ryohei KANZAKI

Insects, including pests, use olfactory receptors on their antennae to
detect chemical substances in the environment and exhibit adaptive
behavior according to the surrounding world. While insect behaviors
in response to the detection of some chemical substances are well
studied, we have not yet developed a technology to design a space
in which pest behaviors are controlled based on olfactory input. In
this research group, we will elucidate the olfactory mechanism of
insects from the molecular level to screen chemicals that specifically
activate/inactivate the insects' olfaction. We will then search for
novel inhibitors/repellents that can control pest behavior more
precisely by verifying the effectiveness of the chemicals through
electroantennogram (EAG) recordings and behavioral assays. In
addition, we will develop an innovative bio-sensing technology based
on the insect olfactory mechanism. In this way, we aim to design safe
and secure spaces that are friendly to humans and the environment
through an interdisciplinary approach based on molecular biology,
neuroethology, and sensor engineering.

MBBR (EAG) FHAIEITEN SR
Electroantennogram (EAG) recording and behavioral assay

Cooperation Company/Organization
DAIKIN INDUSTRIES, Ltd.

1l {F8] HEDH
Yuji SUKEKAWA
Project Research Associate

Senior Research Fellow
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MobilityZero

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

ANZER - [H - SElZBA TEEICBIHOHEL B SR RETDORIA

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

A REERRIPICIE. BREMAEN U 22—/ —<)UEF
ROELEUF 4 DEYHZEOICIER>THE L. ABINZER -
(R - EMiEBA CEBEICBRETREICRDIFRRKMROEERICHIT
A /R=U3VEEDFT, TEEUT A DERDERZHDIZH
[T, ZZRD#BHILM (TPP: Tele-Presence Platform) . BEREDB
BT (VTM: Virtual Time Machine) . E0O&BEM (MTM
:Mind Time Machine) M3DZRFTFEEFEAEE LTESD. 1EHE
2. R, #wREE. HaBP. N—=Fr)LUTUT 1, XY
N—=ZFEDD B RARFEFZTV. FRAT B O ESEE
BORHZEEELE T,

(1] AN'Zm - B - EHEBR CEHEICBRBTEL B RRHADRER
Realization of a future society where people can move freely beyond space,
time, and consciousness

B
HRRHTYY—

[RH Eth 28
Tatsuya HARADA
Professor

In this research division, we will study the nature of mobility in the
new normal age, and promote innovation toward the realization of a
future society in which humans can move freely across space, time,
and consciousness. In order to make further progress in mobility,
we have set three research and development directions: technology
to transcend space (TPP: Tele-Presence Platform), technology to
transcend time (VTM: Virtual Time Machine), and technology to
transcend consciousness (MTM: Mind Time Machine). We will
conduct cross-disciplinary research and development in the fields of
information science, cognitive science, neuroscience, social science,
virtual reality, and metaverse, aiming to create new research fields
and new industrial fields.

Cooperation Company/Organization
DENSO CORPORATION

B dEE e=uE
Michitaka HIROSE
Emeritus Professor
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Advanced Art Design Laboratory

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

SRS HEZ 25 VIRH R OEMEREICII S S

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

SR ORI ZEMOEE. LH7— ST A U BHESHR
My FPURNILDT — TS VDEBRE. BRZREKT 2BEDL
O, TOLKRBHREEERL L, BRHESDEMBRRB(CIISHEN
WET, INHSDEMEF. OEDDMERNSEENDEIAT
RRITDEGFATRETHY . LLDERDIERZEHAD [F1] D
CCATRBEITDIEICEK-T. AMNDENZ. [No One Left
Behind] GHFDRIBICAND TENTEDEEITVET, SN
BEEEDIC, TTNDEFNDTFA T 7 ZERICERL, HARIC
BITUTVWEFRTD,

(1] FBRRD1DEBZ VY [RCASTEE]
Scuola di RCAST, one of our bases

bE> 3|

Rt EES HRARHV T IL— K
EREBEKRAEHT BLBG#=tt
V=7 —THARt BASIHAAT
BAz S EEGRKRT EhEklatt
TV IHART

REIAY e va

Shiseido Company, Limited
SUMITOMO CORPORATION
Sony Group Corporation
Japan Tobacco Inc.

Mazda Motor Corporation

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
companies, we implement ideas quickly and bring them to the real
society.

Cooperation Company/Organization

Recruit Holdings Co., Ltd.
BLBG Co., Ltd.

NEC Corporation

Fujitsu Limited

Yamaha Corporation

I 5= Pk B SR i E RERE
YUY —FTx0— Setsu ITO Kaoru KONDO

Ryohei KANZAKI
Senior Research Fellow

Bk BE e
Shinobu ITO
Project Associate Professor

Project Professor

Project Professor

E - e

Hideki YOSHIMOTO
Project Associate Professor
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Genome Science & Medicine

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

SRS/ LABERRETZ R U TEMRRRZHSHCT S

Dissect biomedical phenomena with advanced genomic technologies

KT — T — (NGS) ©7 LA fEDEN AT Z
AWTEE LIS/ b, ITES /LA bSYRATUTFPR—=LRBRED
LEREGBEMZMEG L. EHER. CUDITPAREDERZEY
ATLEULTEBETHIEZBIELTVETD,

1) Y/ LER (K1)

b MEBMERD SIHHTIN2DNAB KURNAZAWV TEERN SR
DELCFERVEGCFRREERBEREZRL T 2REEDHREZED
TWET,

2) b Sl 3 RTIEERZE AV I liiaREE DR (K2)
FEADRRZEFRHAICSVNWTHENBRTED LS. =Rt
FABER (FIVA /A R) ZEVc—MBRETCPEBS = v I X fF
72175 C ElC K> THIREHEEFR PREMRRICH T 2I0E
LR, BEIEEO A A Z X LAORAEZBERLTVET,

(TS YA TV RAKAT « V2V E)
TG ATYRAKAT « R BRICHREERREFIE LT
TSNS

(1] Pwy/LFOI7AUVT
cancer genome profiling

SRR
PSS

A &xE v 7Ub—FTJzO—
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.

1) Cancer genomics medicine

Through the mining of driver gene mutations and abnormal gene
expression in DNA and RNA in clinical tumor samples, we are
developing an accurate method to detect the druggable aberrations
for “precision genomic medicine”.

2) Functional analysis using 3D cell culture system

We aim to elucidate the mechanisms of cell-cell interactions,
heterogeneous response to tissue microenvironment, and
therapeutic resistance by performing single cell analysis with spatial
information using three-dimensional cell culture systems (organoids),
which can reproduce in vivo phenomena in vitro as much as possible.

Genome Science & Medicine Laboratory was established as a social
cooperation research departments in the Department of Genome
Science & Medicine.

ZRTTIBERZE AL c—HlREE T
single cell analysis using organoid models

Cooperation Company/Organization

Chugai Pharmaceutical Co., Ltd.

AL RK  EEESE
Genta NAGAE
Project Associate Professor
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XU LRI F— AT LOBF

The Next Generation of Energy Distribution System

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

DHBIRNF—FJ/IEY AT LAKED =D DEIEF EDFHFE

Applied Mathematical Methodologies for Promoting Distributed Energy Supply and Demand Systems

ANEDFEHICTRIF—FHERIRTY, FIRERERER
RI2HICEFBETREIRILF—DERPRIEEEA. TR
F—EBROLKIICHINT DIEHICFIFICBIRILF—IRT LD
FHHENRHECTT. COMRBPICTIE. T—ITA TV REHBETE
ZRAUIRIVF—IRTLABET DS FIFREREOMARICEY
A TWVET,

DHORUABRBELSHDOFEREVNDIENY AT LOHER
[F. TRIFBREOHREBRMOINEIT DY AT LANEELTVL
EFRENFT, IO UEHBBEOIRIVF—FHYRT LADER
ZENADHIBFEDRFECIIMBATNET , —RRED3IHMB(X
fEith. MBS, EVESUEEM DER/ VY — Y DREEH 5.
BALEDIRIVF—FHB/Y AT LAE T, B ERTOBIEFE%ZH
FIBHILZBIELET,

SRS
T—IILFT/O0Y-HRAM

Energy is essential for the modern society. The spread of renewable
energies is a key factor for achieving a sustainable world. In order
to maximize the value of the diversified energy resources, it is
important and highly required to develop new energy systems.

In this research department, we utilize data science and applied
mathematics to solve a variety of problems related to energy
systems.

The composition of the electric power system, which consists of

a few large power generation facilities and many 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.

Il IEm 2o it BHE e
Masakazu SUGIYAMA Shingo TSUJI
Professor Project Associate Professor
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Smart City: Co-Creating with Citizens

MmMEHEIBAY - T 1

Smart city: Co-Creating with Citizens

T Cld. MASHPBS, =BUFJUY—FIVYILT 1~
THARMEMRHABIBIAT— by T 4 RR(ICAT ot RIS HE
EREVCUX Ufc, HRPOBHHNTIIIVT T/ O0I—%FR
UEAN = b YT 4 DRKICHE L TWVD RN BRIFEMICLDE
50U DEDEREIMREEEICHSIF2EDE LEE. TIITEES
AL DBVERROER. Z U THERILZE Ut DR OELE
ENDBMTHDEZEATVET, 77/ 0V—ZHREERITNE
AX— MBBHAPNTRTDEVNSIBDTIESH U EEBA. FhfcBEDH
REEBECTIIHACALAELPE VI T—9% [FERELT] i
BT &ICEU, #4F (EDHLVE) OBBTHIEHOERZZR
TWITB L SFEEBNGTROERZBEE LT, FEHZ T 1 —
IWRELRBNSH, HICHZRKLTWL, HICHZBTCCWLA
EMOHEIIEZDREEND, AN—hYTAICBF2H53—DD
O ZRIE T,

IEISERERS

HAAHEES
=Z2BURJUS—F&IHILT 1 T HAEH

INR B ==
Hideki KOIZUMI
Professor

Research center for advanced science and technology created new
social cooperation program for the citizen-oriented smart cities,
together with Meidensha Corporation and Mitsubishi UFJ research
and consulting Co.Ltd. Although several cities in the world try to
implement the smart city program using the digital technologies,
we believe that its final purpose is to increase the citizen’s quality
of life and their well-being. We don’t strongly think that the smart
city is not solely the implementation of the emerging technologies.
Based on this theory, we contextualize the artificial intelligence and
bigdata as the mean for the realization of the smart city and we aim
at fostering the citizens, who actively think and act for the regional
development. We attempt to do it in Numazu city and together with
them, we explore another possibility for the smart city in terms of its
methodology and practice.

Cooperation Company/Organization

Meidensha Corporation
Mitsubishi UFJ Research and Consulting Co., Ltd.

=N Ba FEERE
Yuji YOSHIMURA
Project Associate Professor
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Laser Photonics Sensing

BEEEL—Y « 74 hZ v 7 ABMIC KV

wLonwt> 27 - iGEEH - EXRLAZLIVELS

Cutting Edge Laser and Photonics Technologies for Sensing, Precision Measurement and Industrial Applications

IZLLW—Y « T3 hZw I RiTE
SeimEtAl - ERELA
BLEFHUWLU— - 7 b2 w o 250 EEHAGA DR = &
HTVET, FTFEERMIUER T 7ANPEERRFICLDN
T7ANU—HOEHAIREEED TVET, FICT.100nmUETE
R VBB BKkHZ CIRs ICE 2 BaRILHERRIEN T 714
NU—FITEFALTHY ., AT SHBREPIFRELRZA X -V
TIREDEZERATEDTNET,

TEMTR 3 RTTA X —Y VT EBE. BN REE. BELH
E. de—U Y MRy TPS—SAT—HEMICNA T, 7Y IFILiR
SEFHBERORMF v —FREZFAMABY T MNE (CAMPS) »E
OMHYT YU ITRTERE (POS—TOF) &, TEAERA
DEHEALV—AF v F—EBICBTHLTVET,

(1] BROCTYRT LDEELA
High-Speed OCT System for Industrial Applications

B AT

SABR TR A
=EmmHtat
SSl#t

INovel Lasers and Photonics Technologies for
Advanced Sensing and Industrial Applications

Our research endeavors encompass the latest advancements in
laser and photonics technologies and its measurement and sensing
applications. Our focus lies in the development of fiber lasers
incorporating rare-earth doped optical fibers or semiconductor
devices. Specifically, we are dedicating our attention to exploring
industrial applications such as optical coherence tomography (OCT)
using our ultra-high-speed broadband wavelength-tunable fiber
lasers capable of sweeping in the hundreds of kHz range over >100
nm wavelength range.

In additional to the development of frequency-modulated
continuous-wave, amplitude-modulated continuous-wave and
coherent Doppler LiDAR technologies, we focus on our patent-
pending 3D imaging technologies such as chirped amplitude-
modulated phase-shift (CAMPS), picosecond time-of-flight (POS-TOF)
and high-power laser scanners for industrial deployment.

45l 3T L — A X— I T Hedi
Novel 3D Laser Imaging Technologies

Cooperation Company/Organization

Furukawa Electric Co., Ltd.
Mitsubishi Electric Corporation
Samurai Spirit Inc.
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Masakazu SUGIYAMA Yasuyuki OZEKI Shinji YAMASHITA
Professor Professor Professor
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Progressive Logistic Science

https://park.itc.u-tokyo.ac.jp/logistics/web
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Solve the issues in the modern logistics industry by scientific methods and advanced technologies
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Advanced technologies create future logistics
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NIPPON EXPRESSAHR—ILT 1 > 7 ZAHH At
BABSRIEERIT

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.

Furthermore, towards the realization of the next-generation network
logistics, we are developing fundamental theories to enhance the
robustness and efficiency of the system.

FLLOYRT A IARY ND—TI=FIYVR - 017 EF)
RFYUR - D17 DEEEDTY YR (FR) ZHREREL. L£E - YR - RE
DHS5WZEHRE—TNCERL, MXFR. BE FEDSREEHFIZIE
[CXLTRISNS. BREESNcOYRT 4 TR - Ry hD—=TDFHLLEER
Novel Logistics network : Demand Web Model

Cooperation Company/Organization

Yamato Holdings, Co., Ltd.

SBS Holdings, Co., Ltd.

Suzuyo & Co., Ltd.

NIPPON EXPRESS Holdings, Inc.
Development Bank of Japan
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Katsuhiro NISHINARI Takahiro EZAKI Project Research Associate Project Research Associate
Professor Project Lecturer HE B s
Hiroki MURATA

Project Research Associate
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Research on Individually Optimal Learning https://learn-project.com/
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Research on Individually Optimal Learning

HADERICHIFT 2 —FEE(F., RLBRBEBBZEHFHLTND, Group oriented education in Japanese schools creates various
ZOBEERRTDHEICOVNT. EBRNBEEE B THSHIC problems. We will clarify how to solve the problem through
43 experimental education.

SRR Cooperation Company/Organization
Ly S il b S| Vo a9 27 Nitori Holdings Co., Ltd.
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Kenryu NAKAMURA Hiromi AKAMATSU

Senior Research Fellow (Project Researcher) Project Research Associate
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Study on Value of Sports (Meiji Yasuda Life)
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Study on Value of Sports (Meiji Yasuda Life)

A=Y, EUDFTORR—Y P FOLHIMEZEESH(C
U, EXZRRSEICHICHBREREZNSOEEREFKICON
TEYRXRZN7 FO-FEZAVTIHR L. SRERNICEMTTIIR
[CEDVIREZBRID L ZBNET .

TORR=Y (F—L) OMEZZMRILZEHNELRT 5/
DEENFAICEYT 2% 21 DDFEBES L, S, POAR—-Y
F—LDEAY RF v U7 EXR—YEZDORRE. BAXR—Y
ERtETS - AR T —t—)LR - ABEUINA - 7w XERFEDIER
CREITDIERODN. HEEADER(L. BREICH U THRLRNT
RPTO—FZHEL THET 5.

AR—VEEDBEETH S OJ S TOMESEEICENT, 1EK
DAR—YEIRXAZTIRESHICTERD - 2RI Z K55
EEICHVWTHET 5 ENTEBECIF. ERICRETA /NI
FRERBDERY . BIEMIEVIREFRICED D OREMENS D,
T5IC EREUVTORRICOZERMMOERLBERRICHITIZE
TAVIRM ZHEER T B T N TENIF. FCBRETDIRS LB,
A=Y IS TDORERD—BIEED,

(1] AM=YEEI<Y - A=2=F TPV
Sports Community Development and
Community Design

SR
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INRE B ==
Hideki KOIZUMI
Professor

The purpose of this project is to clarify the various values of sports,
especially professional sports, and to study the elements necessary
for the growth of the industry and their interrelationships using

a business academic approach, etc., and ultimately to develop
recommendations based on academic evidence.

One of the tasks is to verify a rational method for calculating the
value of professional sports (teams) with academic evidence. Other
tasks are to analyze the relationship between the second careers

of professional sports teams and the sports industry, the factors
that affect the expansion of the domestic sports broadcasting rights
market, sponsor sales, admission fee revenue, and merchandise
sales, and to quantify the interactions among these factors.
Quantification of interactions, and other challenges using a variety
of research approaches.

If we can establish an academic basis for calculating the value of
professional clubs, the backbone of the sports industry, in this
course, which could not be clarified by conventional sports business
studies, the impact on the industry will be significant, and may lead
to bankruptcy prevention and investment incentives. Furthermore,
if an academic basis can be established for the interrelationship with
other factors necessary for the growth of the industry, it will be a
proposal from a new perspective that will help the growth of sports
clubs.

AIR—Y DIEBEZ S FTERR
A w2 DS Ule ' 0Y v A—20 S T 0ffifEm £
Example of the Study: Enhancing the Value of Professional
Soccer Clubs through Advanced Technology

Cooperation Company/Organization

Meiji Yasuda Life Insurance Company
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Manufacturing Science for Advanced Optical Components

http://webpark1181.sakura.ne.jp/mimuralab/
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Development of advanced manufacturing processes for next-generation optical components
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High precision soft X-ray free-form mirror
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=f FHN zn=
Hidekazu MIMURA
Professor

Light, covering from terahertz radiation to X-rays, can be controlled
by optics such as mirror and lens, so as to maximize the ability of
the optical system. It is no exaggeration to say that the performance
of various technology utilizing light is determined by the quality of
optical components. Cutting-edge optical components are necessary
to meet the advanced scientific and social needs of the future.

In this research group, we will develop manufacturing processes

for advanced optical components based on Al technology, in order
to meet the demands of diversifying optical systems. We will focus
on: 1. development of a hybrid optical design theory combining
geometrical and wave optics; 2. development of ultra-precise mirror/
lens fabrication processes based on nanometer-precision machining,
measurement, and replication; 3. research on environmentally
friendly manufacturing processes in response to SDGs; 4. research
on automation of mirror/lens manufacturing by using robots and Al.

EAEEQERE= > —
(E:XREMIEASS— 6 | XREEHFEAIS—)
High precision axially symmetric mirror
(Left: X-ray Microscope , Light: X-ray telescope)

Cooperation Company/Organization

Natsume Optical Corporation

AL _A 5T
Hiroto MOTOYAMA
Project Lecturer
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RCAST Fellow

BHDHE - MRKEZCHEL. MRICRVAIREZBEIT . Fic RCAST Fellows are involved in the research and international

FEEHDBEETHDIANYE UT, OISO E RS E S (2B cooperation activities of RCAST. They are affiliated with

PYET, international academic or research institutions and possess
extensive knowledge of research or particularly remarkable
achievements.

Zl gEF
Chieko ASAKAWA

IBMZ7z0O—

BARZRKE ER

IBM Fellow

Chief Executive Director, Miraikan

-7 FA4EY R
David COPE

TV IRZIVTR—IL BEAVIN—HIR

Foundation Fellow, Clare Hall, University of Cambridge

kM BHER
Toshiro FUJITA

RRAFRERIR

UTokyo Emeritus Professor

INR 29
Hideaki KOIZUMI

MRS EIISYF 2ET 10—
REHEEABFIE7AT=— RET 10— - Bl

Emeritus Fellow, Hitachi, Ltd.
Advisor / Distinguished Fellow, The Engineering Academy of Japan

fHE &

Takashi MIKURIYA

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

= T
Kazuki SAWA

RRBMAFLERIR

Tokyo University of the Arts, Emeritus Professor

a0 #aE
Tadatsugu TANIGUCHI

RRAFZERIR

UTokyo Emeritus Professor

FoumbAtAZTRAR

RCAST Adviser

Frr EY
Ping CHANG

Texas ASMXAZE
Texas A&M University

B BIEF
Mariko FUJII

RERAFZEHRR

UTokyo Emeritus Professor

=
Teruo KISHI

SRR PR

Science and Technology Advisor to the Minister for Foreign Affairs

F &g
Yuan Tseh LEE

hREfFFRRERR

President Emeritus, Academia Sinica, Taiwan

=ik B
Tsutomu MIYASAKA

TRERAR

Toin University of Yokohama

A &
Tsutomu TAKEUCHI

BERBAZZERIR

Keio University, Emeritus Professor

P
Shang-Ping XIE

HUT#IWZTRERI U T REHHRER

University of California San Diego

EADOHE - HREESICHEL. MRICERVANEZEITS. Fi RCAST Advisers are involved in joint research and activities at

(FERIENEE CHEETH DAY E U L COHE RIS 08 EF) RCAST. They are affiliated with Japanese academic or research
[CEIh I ET, institutions and possess extensive knowledge of research or

particularly remarkable achievements.

REE0 = U\ ic] i 4
Tohru IFUKUBE Hikaru KOBAYASHI Kiyoshi NISHIOKA
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Senior Research Fellow
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Hiroyuki ABURATANI
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Dissect Biomedical Phenomena with Advanced Genomic Technologies

#I FET
Ryohei KANZAKI

EBH#HZERT Y1

Insect Controlled Space Design
FR7— YA

Advanced Art Design Laboratory
Sim7 — N YA VR
Advanced Art Design

$=FFOTS LT KINAH—

Senior Program Adviser

TEZCHBITHLEGRBRR. WHZTAL. FRAICHSITZTS
OY 10 bARMNERZITVE T,

R EF
Michitaka HIROSE
Y—EZVR

Service VR
RIVAVTFVITIARH
Machine Intelligence

P fE—

Kenichi KUMA

MHFRR T — & ESRmAHIC & DRIt RHRINLS : ClimCORE
ClimCORE(JST COI-NEXT)

SURZEFIZDE

Climate Science Research

Hajime TANAKA

HETBY T N5 — + PEILT 7 RAEOYHEREAD
FEFHBESHEBED SO

Challenge from mechanical self-organization to elucidate the physical
properties of nonequilibrium soft matter / amorphous material

SHEEM I E

High Performance Materials

64

Due to their outstanding academic and educational
achievements during their tenure, Senior Research Fellow will
continue to be involved in research activities at RCAST after
their retirement.

TR HE
Masahiko HIRAO

hE BiE
Kenryu NAKAMURA

{ERSEEF U
Research on Individually Optimal Learning

Senior Program Adviser bring a wealth of practical experience
and knowledge from industry/academia to their academic
contributions to projects at RCAST.
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Hideki KIDOHSHI
BEAREAROIO—/\ILRy kO—5

A Global Network of Renewable Fuels (RE-Global)

IRIVF—VRTLDE
Energy System

KEFA F08H

Kazutoshi ONOGI

TR T — 5 & FimeRiiC & 2 g RIS : ClimCORE
ClimCORE(JST COI-NEXT)

SURZETIZDE

Climate Science Research

Eh BEA
Toshiaki TANAKA
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Rehabilitaion Engineering
HRERRDH
Tojisya-Kenkyu
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Creating new social systems and values : Cross disciplinary projects

RRAE & - REEREEF 751720

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

TaiE ShiE 8% KH 8% £ KiE 8% H20R EH RE IR
Hiroshi NISHIMASU Sadao OTA Tsuyoshi OSAWA Hiroki UEDA
Professor Associate Professor Associate Professor Project Lecturer

MigHRIV E> T IR

Co-Creation Living Lab

INR B BE R E 2R SR B SEERR Bl 3 SRR
Hideki KOIZUMI lzuru MAKIHARA Makoto [IDA Atsushi HIYAMA
Professor Professor Project Associate Professor Project Professor
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Inclusive Academia Project

HEQy S —EB 35U Wik &5k AXE &= #08 FHEHE
Shinichiro KUMAGAYA Shigehiro NAMIKI Satsuki AYAYA
Associate Professor Associate Professor Project Lecturer

SRASCImtRRIFREIBIRR A — 7> 54K (ROLES)

RCAST Open Laboratory for Emergence Strategies (ROLES)

MR = 2w IVR 12 S8Em
Satoshi IKEUCHI Yu KOIZUMI
Professor Lecturer

IDEA 77Oz 7 b

IDEA : Inclusive & Diverse Employment with Accommodation

plin: Jrae- eS¢
Takeo KONDO
Professor

DO-IT Japan

Diversity, Opportunities, Internetworking and Technology

e X 22
Takeo KONDO
Professor

mANEECKZ IO T b

Research Projects (Competitive Research Funds)
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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.

I IEFD 2% faiE M RS 0 {558 B
Masakazu SUGIYAMA Tsutomu MINEGISHI Shingi YAMAGUCHI
Professor Associate Professor Research Associate

HFRRT — 9 & FEimEiC & 3 Higat =AM : ClimCORE

ClimCORE: Climate change actions with CO-creation powered by Regional weather information and E-technology

thit i 2R OIEF BERE BuR ERHH B ASEEBUR EiR BY HEERER
Hisashi NAKAMURA  Tatsuoki KONO Makoto IIDA Takafumi MIYASAKA
Professor Professor Project Associate Professor  Project Associate Professor
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Collaborative Research Organization
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Collaborative Research Organization Faculty Members Collaborative Research Organization Faculty Members
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Masakazu SUGIYAMA, Professor Masahiko INAMI, Professor
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UTokyo LCA Center . .
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Ichiro DAIGO, Associate Professor Tatsuya HARADA, Professor
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Material Innovation Research Center Masakazu SUGIYAMA, Professor AT (HOD AT L Masakazu SUGIYAMA, Professor
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Ryohei KANZAKI, Senior Research Fellow

Laboratories for International Research
on Multi-disciplinary Micro Systems

Hiroshi SEGAWA, Professor

Michitaka HIROSE, Emeritus Professor
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RUCHBER 2R &> 5 — Tatsuya HARADA, Professor Hiroshi NISHIMASU, Professor
Next Generation Artificial Intelligence g
Research Center RS S—BB HBUR 2R ik FTBUR
Shinichiro KUMAGAYA, Associate Professor Takaya KUBO, Project Professor
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Masahiko INAMI, Professor Next-Generation Cyber Infrastructure
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Research Center lzuru MAKIHARA, Professor Ikuro KASUGA, Associate Professor
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Hiroyuki ABURATANI, Senior Research Fellow

Shinichiro KUMAGAYA, Associate Professor
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i A, N - >
BEARHSERTARE — [onm 2 wm - nan Pl R 503
CollaborzFatlz/e R%seqrchlosrga'nltzahon for | Takeo KONDO, Professor TRNF—REFEBNTIEE | Vasakazu SUGIYAMA, Professor
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Izuru MAKIHARA, Professor Masahiko HIRAO, Senior Research Fellow
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SRR S Katsuhiro NISHINARI, Professor Ichiro DAIGO, Associate Professor
Mobility Innovation Collaborative LNV & S 5 8z
Research Organization Takehisa YAIRI, Professor Satoshi IWAMOTO, Professor
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A2 ON— TTHEERREE | Masahiko INAMI, Professor > 250 bOZESHOEBMFHERE | Takashi KONDO, Professor
Research Institute for an Inclusive > Synchrotron Radiation Collaborative ”
Society through Engineering U IERD BiR Research Organization U IEF BiR
Masakazu SUGIYAMA, Professor Masakazu SUGIYAMA, Professor
Wi BT S =7 UY—F 7 10— 7o 3 IR
2450 - FJ BHEEETINA 2 Ryohei KANZAKI, Senior Research Fellow Hiroshi NISHIMASU, Professor
FEREI TR 2 IR0 B % R BuR
Collaborative Research Organization for | Masakazu SUGIYAMA, Professor Tatsuoki KONO, Professor
Micro Nano Multifunctional Devices W &3 2 B R s
Shinji YAMASHITA, Professor Masakazu SUGIYAMA, Professor
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Masahiko INAMI, Professor Hisashi NAKAMURA, Professor
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Hideki KOIZUMI, Professor UTokyo Center for Climate Solutions | Masahiko HIRAO, Senior Research Fellow
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BRSBTS Masakazu SUGIYAMA, Professor Akira MORI, Professor
Institute of Gerontology AT AR IMNR B ORISR
Atsushi HIYAMA, Project Professor Yu KOSAKA, Associate Professor
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Makoto IIDA, Project Associate Professor
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Tohru IFUKUBE, RCAST Advisor
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Eri ITO, Professor
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Collaborative Research Organization for ﬁ:gstﬁjN?é%MURA Professor

the Digital Spatial Society !
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Hiroki UEDA, Project Lecturer
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Genome Science and Medicine
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Genome Science and Medicine
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Initiatives for Global Security and Energy Transition
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