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RCAST Fellow /////////1/7/7/1/117/77171717/7/7/77777777707770707011111777777777177777777777770707077777777777777777

BHOHE - MARBFICHEL. MEISRVAMRZET S, FLEFR
PBRETHDAMEL T, THEHMOMAPEREESEHICHADYET.

RCAST Fellows are involved in the research and international cooperation activities of
RCAST. They are affiliated with international academic or research institutions and
possess extensive knowledge of research or particularly remarkable achievements.

ZIl HEF  Chieko ASAKAWA

IBM7zO—
BARIERFKE BR

IBM Fellow
Chief Executive Director, Miraikan

d—7 F4EY K David COPE

TNy IRBYLTR—I BEX N5
Foundation Fellow, Clare Hall, University of Cambridge

fEH B8  Toshiro FUJITA

RRRFREHIR

UTokyo Emeritus Professor

= i Teruo KISHI

RRARFRERZ
UTokyo Emeritus Professor

g 2 Yutaka KONDO

RRARFRERZ
UTokyo Emititus Professor

e & Takashi MIKURIYA

RRARFLERIR
Y2 M) —KR—IT o 2T AHR KRB

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

= i Kazuki SAWA

BRERSERZZER
Fukuoka International University of Music, President

&0 #42  Tadatsugu TANIGUCHI

RRAFRERR
UTokyo Emeritus Professor

F+> E~ Ping CHANG

Texas A&M X
Texas A&M University

EH EET Mariko FUJII

RRARLEHR

UTokyo Emeritus Professor

S #BX  Ikuo KABASHIMA
RRAZREHR

UTokyo Emeritus Professor

/R ZEEBH Hideaki KOIZUMI

MRS ELRER £E 70—
Emeritus Fellow, Hitachi, Ltd.

F &Y Yuan Tseh LEE
AR L

President Emeritus, Academia Sinica, Taiwan

{Zi% &8  Yoshinobu NISAKA

FMRLMESAR

Wakayama Study Group, Representative

1A Eh Tsutomu TAKEUCHI

BEZEBRFRERR

Keio University, Emeritus Professor

# T Shang-Ping XIE

DU T A IW_TFRKERY ) T AEEMRRHR
University of California San Diego

BJIl 588 Masaaki SHIRAKAWA

FIFRRASR BRI HR

Distinguished Guest Professor, Aoyama Gakuin University

7% im it Bt B

RCAST Adviser //////////1////71///71711771/777//7771711777777777777177777777777777177777777/717717177777777777771777

EROHEE - MAKEEFICAHEL. MRICROVMEZET 5. K/lEER
PHICIRE THBAME L TR TORBEMEPEREEFBICED Y EJ,

RCAST Advisers are involved in joint research and activities at RCAST. They are
affiliated with Japanese academic or research institutions and possess extensive
knowledge of research or particularly remarkable achievements.

P88 & IR ic] i S
Tohru IFUKUBE Hikaru KOBAYASHI Kiyoshi NISHIOKA
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Senior Research Fellow /1117 /111771117777 /11717

EERICENE - HELICEZLFED DY) RERSERIRMOMEREE
BEWETZIAYE [27VY—F710—] £ELT. AREOMICHE
DO TWZE. KEMOMAREEEFRICLD L) EFHETOET.

i 32F  Ryohei KANZAKI
ERFIHZERTHY 4>  Insect Controlled Space Design
JeiR 7 — b TP A >53% Advanced Art Design

5 Hisashi NAKAMURA

Ja—NIVREHE Global Climate Dynamics

/1777

1111777177777 /1777 /1777

/1777

//

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.

FE BE  Kenryu NAKAMURA
EBIRELR S OFR

Research on Individually Optimal Learning

#I &= Hiroshi SEGAWA

IXINF—2 AT LS Energy System
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Collaborative Research Organization //////////////////1/1/////1///1/1/1/1/1/1////1/7///1/1/17171/1/1//1/111/1/1/1/1/]/

IR B

Collaborative Research Organization

SERE

Faculty Members

R B

Collaborative Research Organization

SERE

Faculty Members

. SO X B HB
YTIVTPINA I N—=3 > Satoshi INVAMOTO, Professor
M= 51— #ull EX 48

aterial Innovation Research Center Masakazu SUGIYAMA, Professor
RH Eth Hi%

RERHMERZEMR L 2 —
Next Generation Artificial Intelligence
Research Center

Tatsuya HARADA, Professor

e B HiR

Shinichiro KUMAGAYA, Professor

iRHE B9 FEEM

Yusuke MUKUTA, Lecturer

N=FxWUTUF 4
BEMRE L 2—
Virtual Reality Education and
Research Center

R B #i%

Masahiko INAMI, Professor

AR—"Y Tl PR
2

Sports Science Institute

R B2 Hi%

Masahiko INAMI, Professor

RH Et %%

Tatsuya HARADA, Professor

A T8 B

Shinichiro KUMAGAYA, Professor

FEMEYI /O AT L
ERESERTHE

Laboratories for International Research
on Multi-disciplinary Micro Sy

FIE ER FHERR

Yoshitaka OKADA, Project Professor

Il EM Hi%

Masakazu SUGIYAMA, Professor

IRk 3EEH iR

Hideaki KATO, Professor

BA BEr HEHE

Naoji MATSUHISA, Associate Professor

WEMRZEA I N—a Fi BhR B
E#H%#ﬂﬁ §E EBEH ;ﬁa& Hiroshi NISHIMASU, Professor
75 .
Collaborative Research Institute for lkuro KASUGA, Associate Professor AR B FERR
Innovative Microbiology Takaya KUBO, Project Professor
2 B BX % {k4 7% Lt #6m
HhlsiR et SEIE AT S Takeo KONDO, Professor Yui SASAKI, Lecturer
Collaborative Research Organization ., S =
forFuture Regional Society I:BUEM?KIﬁ;Ig-\ - I’A’ﬂfﬁﬂ"f /\—‘f >7 7 #1L EM ﬂlﬁ
I , Professor e

zuru L%H%%E Masakazu SUGIYAMA, Professor
* t’u 7—.4 . ,r //\_:/ 3 ~/ ﬁﬁ §I§ a&}g Collaborative Research Organization for ﬂgﬁ, Eg %Z?E
’iﬁm%ﬁ% Eri ITOH, Professor Next-Generation Cyber Infrastructure Masahiko INAMI, Professor
X175
Mobility Innovation Collaborative *A Eﬂ\ ?ﬁ& E# 15 &?&

Research Or i n

Takehisa YAIRI, Professor

R ERTHEIRE SR S

International Institute for Next Urban

Yu HIROI, Professor

’f v 7 I— :/ 7I—'“?—" Planning, Design and Management ﬁr?KEgﬁiliﬁlfgfiate FlEmeer
¢ SZ #i% '
E%Eﬂ%%ﬁ I\;Im;z'hiz IﬁAMI Professor Py 3 224
Research Institute for an Inclusive ! ﬁ =) ﬁ' J AEH?—E#E #1U EF 2%
Society through Engineering g%m%wg Masakazu SUGIYAMA, Professor
240 F ) BHEeTN Collaborative Research Organization for HiE 5hRE Hi%
4 ZE#B}%&EE *?Ill Eﬂ] 3&& Integrative Medical Genomics and Informatics Hiroshi NISHIMASU, Professor
75
Collaborative Research Organization for Masakazu SUGIYAMA, Professor *lel IEﬂ] *ﬂﬁ
Micro Nano Multifunctional Devices T * }[,4'.‘ _*’ﬁgiﬁﬁmﬁ Masakazu SUGIYAMA, Professor
_ R s FIE RIS BiE
ﬁlﬂﬁﬁ&%%éﬂ%wﬁ B EERR Collaborative Research Organization Tatsuoki KONO, Professor
Institute of Gerontology Atsuchi HIYAMA, Project Professor for Comprehensive Energy Sciences ﬁﬁ! THER a&
Ichiro DAIGO, Professor
TFOANERHEERR Rk I B B B Hig
wﬁ Eri ITO, Professor Satoshi IWAMOTO, Professor
= N S, ~ ‘E
Collaborative Research Organization Eﬂ aa ﬁﬁ'ﬁaﬁ _ ¥»70r0 /Hg‘jyél—% 1L [ #iR
for the Digital Spatial Society Yuji YOSHIMURA, Project Associate Professor MEBEE Masakazu SUGIYAMA, Professor
Synchrotron Radiation Collaborative i 5L i
Byond Al FAZEHEEEES i BEE SIS D O e Hiroshi NISHIMASU, Professor
The Beyond Al Joint Project Shingo TSUJI, Project Associate Professor =i B BB
Hidekazu MIMURA, Professor
Rk R IR T REE R
Kaoru KONDO, Project Professor Tatsuoki KONO, Professor
ERIEE MR R 282 % il EA 3%
ART CENTER, THE UNIVERSITY OF TOKYO Masahiko INAMI, Professor Masakazu SUGIYAMA, Professor
A T EARR R[S ERERAREE HEHR
Hideki YOSHIMOTO, Project Associate Professor UTokyo Center for Climate Solutions Akira MORI, Professor
} MR 1B 3R
0 ﬁg*iggljﬁm%t R— EH Et %% Yu KOSAKA, Associate Professor
Center for Creation of Intelligent World Tatsuya HARADA, Professor ERE I AT RS
Makoto IIDA, Project Associate Professor
#ZIU IEFN 8% FHNEERNIRINF—L I I iR
Masakazu SUGIYAMA, Professor ﬁg;ﬁﬁ@%g%m%%ﬁ Masakazu SUGIYAMA, Professor
B ERT HiR ETD fanallc AL ERE B FHEEBUR
~ e [o] izati Floating Offshore Wind
FHEREEMEHE Kanako SEKI, Professor E,"%‘;’g")',zg,{g'}{;{;teg?,—ﬂ? = Pre(u-‘pﬂowmm Makoto IIDA, Project Associate Professor
Center for Space Resources and Innovation ﬁ 5 ;%E aﬁ
Hirochika SUMINO, Professor
RR &7 #3848

Ayako TAKEMI, Associate Professor
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Researchers /////////////1/1/771/7/1/7/777177777177/17177/7/777/777/77177/777/7777777770777771777777777777777177/7

Chieko ASAKAWA RCAST FELLOW
x EEF Seimit 7 TO—
Satsuki AYAYA Professor Division of Co-Creation for Inclusive Society
#E WA %13 MR DA R A ik
Yasuhiko ARAKAWA Project Professor Quantum Dot Innovation Lab (TOPPAN)
Il ®E BRI BF Ky b/ ~—3>5K (TOPPAN) el
Ping CHANG RCAST FELLOW
Fry EY SeimAt 7z O— e
David COPE RCAST FELLOW 90
a-7 FMEYR Seimit 7 10—
Ichiro DAIGO Professor Socio-m(_eta?olic s_ystems 31,158
BeAH mhEA E2 6L HERBO 2T L 9F ’
Sol-X Internati?nal Collaboration Lab 63.126
Sol-X EFSE#EHR ’
Future Society Foresight
KRR T4 —H1 b 7,118
UTokyo LCA Center for Future Strategy, UTLCA
KU S 71 I TEAX > MR AL
UTokyo LCA Center for Future Strategy, UTLCA
FEHIILCA R EIMFELPI 88,101
Takahiro EZAKI Project Associate Professor Progressive Logistics Science
STles EH AR SEIMARIE I
Hirotaka EJIVA Professor High Performance Materials
I8 R Bz BRETE 55 17,172
Mariko FUJII RCAST FELLOW
B BT Selmit 7 TO— 90
Toshiro FUJITA RCAST FELLOW
FEE BED S 7z O— o
Ippei FUJIWARA Professor Macroeconomics
HR —T %1% COORESE HH 85,134
UTokyo LCA Center for Future Strategy, UTLCA
FRUBES 1 741 TN TEAR > NEHTIRHE 87,102
Satoshi FUKUSHIMA Project Professor Interdisciplinary Barrier-Free Study 47.142
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94

Tatsuya HARADA
JRH Eth

Michio HASHIMOTO
B2 i

Ko HAYAKAWA
22

Yuki HIBIYA
Btta it
U HIROI

EH 18
Atsushi HIYAMA

LAITR

Ryoji HOSHIKA
£/ RA
Ayuko HOSHINO
EH 57

| Tohr_u IFUKUBE
fF1E8R
Akira IGATA
Hi
Yuki IGARASHI
-+ 184
Makoto IIDA
ERE 3

Satoshi IKEUCHI
A E
Masahiko INAMI
R BE
Hiroshi ISHIKITA
Al R

Yuki ISHIMOTO
ax this

Eri ITO

Rk =2
Satoshi IWVAMOTO
AR B

Professor
iR
Professor

Hig

Project Associate Professor
FHEAERIR

Associate Professor
HHIR

Professor

g

Project Professor

IR

Professor
iR
Professor

#ig

RCAST Adviser

S imk i F R

Project Lecturer

FHEAAN

Associate Professor
HEHIR

Project Associate Professor

FHEERIR

Professor
Hig
Professor
iR
Professor
#ig

Project Associate Professor
FHEARIR
Professor
iz
Professor

Bz

Machine Intelligence
ROAVTIDIVR BF

Division of Global Security and Energy Transition

R IR F —EPRRERIEE

Renewable Fuel Global Network (RE-Global)

BEMREBREIOIO—/\bxy NT—5

Research on Human Resources Development for Well-Being Community

ZEFALHEDL Y (Well-Being Community) AMBERAE

Cosmic and Planetary Material Evolution
FHREVEELY 2F

Planning for Disaster Risk Reduction
BKEEDLY 2FH

Information Somatics

SHEHE 25

Regional Co-Creation Living Lab
Higa ) EX T IR
Interdisciplinary Barrier-Free Study
ZBNUTT)—HE 2
Intercellular Communication & Medical Science

HEREERS 55

Economic Security Intelligence
BERERABAOTUDI VA BH
Information Somatics

SRERY 2F

Division of Global Security and Energy Transition
R R F—ERRL(RERE

Regional Co-Creation Living Lab

MR E2 TSR

UTokyo LCA Center for Future Strategy, UTLCA
RREEE S A T A TINTRAX D NEBHREHE
Academia-Industry Hub for Offshore Wind (AIHOW)
FiEhERR ¥ LR ARREHERER (AIHOW)
Religion and Global Security
JOo—NteFalrq - FH AH
Information Somatics

SHEHE 25

Theoretical Chemistry

EERLE 58

Division of Global Security and Energy Transition
iR T XL+ — ERR S REHE
Aerospace Mobility

MZEFHEEUT 2F

Micro Device Engineering

WNTNA RAEBTE 55

38,151
82,107
66,123
78,11
28,161
26,163
36,153
61,128
47,142

44,145

920
56,133
36,153
81,108
61,128
87,102
86,103
52,137
36,153
16,173
82,107
35,154

15,174



lkuo KABASHIMA
B X
Ryohei KANZAKI

il FEF

Ikuro KASUGA
FH &8
Hideaki KATO
Ak ZEER

Genki KAWAMURA
NIk #=
Masaaki KIMURA
A IEFA

Teruo KISHI

= i

Hikaru KOBAYASHI
U\ )

Hideaki KOIZUMI
/R BEH

Hideki KOIZUMI
R

Yu KOIZUMI
R I
Kaoru KONDO
blid: 3

Sae KONDO
Rk B

Takeo KONDO
bl e S

yutaka KONDO
bli: %
Tatsuoki KONO
T R

Yu KOSAKA
iR B
Takaya KUBO
AR B

Hiromu KUMAGAI
AR

Shin-ichiro KUMAGAYA

A T
Norito KUNISUE
EFR FEA
Yusuke KUROSE
BB EN

RCAST FELLOW
Seimft 7 T O0—

Senior Research Fellow

=7 V=7 mEl=

Associate Professor
HEHR
Professor

Bz

Project Associate Professor

FHEAERIR
Project Professor
FHERIR
RCAST FELLOW
SR 7 zO0—
RCAST Adviser
SelmAR AR FT AR
RCAST FELLOW
SR 7 zO0—
Professor

Bz

Associate Professor
AR
Professor

B

Associate Professor

KRR

Professor

Bz

RCAST FELLOW
Seimft 7 T O—

Professor

#ig

Associate Professor
HHIR
Project Professor

TR

Project Associate Professor

FHERERIR

Professor

iR

Project Professor
HEHR
Project Lecturer

FHEREED

Advanced Art Design

KHT7— T B

Insect Controlled Space Design
BREIHZERT Y

Planning for Disaster Risk Reduction
BEESLDLY 3F

Structural Bioengineering
WEEDRELY 55
Structural Bioengineering
BEEBRELS 25

Study on Value of Sports (Meiji Yasuda Life)
AR—=Y OffifiE (FARAER

Co-Creative Community Planning, Design, and Management
HexE5KY 2H

Smart City:Co-Creating with Citizens
MRERBAY— T

Study on Value of Sports (Meiji Yasuda Life)
A=Y OffifE (BR/aRBE )
International Security Studies
ERRLREEE 55

Advanced Art Design

KHT7— T B

Advanced Art Design Laboratory
REFRET A >

Community and Social Systems Engineering
gt RS AT LTE 55

Regional Co-Creation Living Lab
iRV EY I IR

Social Inclusion Systems
HEBEIATL FFH

Regional Co-Creation Living Lab
iEHBV EY I IR

Research on Human Resources Development for Well-Being Community

ZEFALME DL Y (Well-Being Community) AMBERAAE

Hydrogen Energy

KFEIRILF— FF

Renewable Fuel Global Network (RE-Global)
BERREMEOI Oy NT—0
Global Climate Dynamics
JO0—NIVRIEHDE 35

Division of Global Security and Energy Transition
MR IR ¥ —ERRSRERE

Sol-X International Collaboration Lab

Sol-X EFESEHLR

Energy System

IRXNF—2RATLBE

Renewable Fuel Global Network (RE-Global)
BAEMRBEOIO—/NLRYy NT—7
Tojisha-Kenkyu

LUREME FF

Religion and Global Security
Ja—=nNtFxallr4 - 7R IF
Machine Intelligence
RAVTIDIVA BE

59,130
67,122
26,163
45,144
45,144
76,113
90
90
90
65,124
69,120
76,113
54,135
59,130
73,116
32,157
61,128
50,139
61,128
78,11
20
29,160
66,123
24,165
80,109
63,126
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Researcn organization .- UUTOKYO LCA Center for Future Strategy, UTLCA

Pre-emptive LCA Social Cooperation Research Departments

Pre-emptive life cycle design of
advanced science and technology based
on future social transition scenarios

| Academic principles and standard methodologies
for pre-emptive LCA

Significant transformations in technologies and systems are required to build a
sustainable society that achieves carbon neutrality and a circular economy.
Innovative advanced technologies currently in the research and development stage
need to be quantitatively evaluated based not on current societal evaluation criteria,
but on future criteria, assuming the future society in which they will be implemented.
Effective development of advanced science and technology can be achieved by
clarifying innovative technologies’ performance and societal requirements based on
their environmental impacts throughout their future life cycles and feeding this
information back into current R&D. We will develop "pre-emptive LCA" that
contributes to the design of future societies. Our goal is to establish a new scientific
principle beyond conventional academic disciplines. Specifically, the project will focus
on developing standardized assessment methods for advanced science and
technology and exploring the integrated design of social systems that strengthen the
link between production and consumption.

Application of pre-emptive LCA approach to practical cases

We have established two subcommittees with 16 partner organizations in Phase |
(2023-2026), in parallel with developing the pre-emptive LCA methods academically.
The Future Scenarios Subcommittee has been working on a framework of future
scenarios for application to actual cases, including constraints in future societies, factors
to be considered, relationships between factors, geographical boundaries and
uncertainties in assessment, etc. The Resource Circulation Subcommittee has been
considering options to address future resource supply constraints and societal demands
for a circular economy. Specifically, the subcommittee has examined various factors
related to resource supply and circulation, such as technologies and systems contributing
to domestic resource circulation, laws and regulations, resource supply risks and
constraints, and technological innovations in resource consumption and recycling.

In Phase Il (2026-2029), together with 14 partner organizations, we will further develop
transition scenarios toward future societies and proactively design how technologies and
social systems should evolve by backcasting from a desirable future society.

Fostering human resources for pre-emptive LCA

We are tackling the development of human resources with expertise in both
advanced technologies and lifecycle thinking through education and initiatives with
partner institutions to disseminate new academic principles and methodologies.

Relationship between social changes, product life cycles, Discussions at subcommittee meetings with
and social implementation of new technologies to achieve partner organizations.
carbon neutrality in 2050.

> Project Professor
Satoshi OHARA

Research Area  Chemical Engineering

» Project Assistant Professor
Yuko SAIKI

Research Area  Environmental Engineering

> Project Assistant Professor
Jialing NI

Research Area Environmental Engineering

> Project Assistant Professor
Naoki YOKOKAWA

Research Area Chemical Engineering

» Professor
Ichiro DAIGO

» Professor
Masakazu SUGIYAMA

Cooperation Company/Organization

Kao Corporation

Kobe Steel, Ltd.

Sumitomo Osaka Cement Co., Ltd.
SUMITOMO CHEMICAL COMPANY, LIMITED
TAIHEIYO CEMENT CORPORATION
Daicel Corporation

Technova Inc.

DENSO CORPORATION

TOYOTA CENTRAL R&D LABS., INC.
NIPPON STEEL CORPORATION

IHI Corporation

TCO2 Co., Ltd.

UACJ Corporation

Kawasaki Kisen Kaisha, Ltd.

https://www.utlca.u-tokyo.ac.jp/
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7

Collaborative RANCEY
Research Organization «. °

1.Prospectus

Innovative technologies that contribute to achieving carbon neutrality need to be
assessed throughout their life cycle in accordance with the future industrial and
social structures in which they will be implemented in society. However, conventional
life cycle assessment (LCA) evaluates the “current” environmental impacts of a
product or service. We aim to evolve the conventional LCA into a pre-emptive LCA.
This approach is geared toward strategically constructing a sustainable society in
the future. The logo of the organization is shown in Figure 1.

2. Organization

We are building a new collaborative platform centered around the co-creation of
advanced science and technology researchers and LCA researchers. This platform
involves 48 researchers across 10 faculties and institutes (as of April 1, 2024) within the
university. We will also promote collaboration with domestic and international
researchers and research institutions, including the National Institute for Environmental
Studies (NIES) and the National Institute of Advanced Industrial Science and
Technology (AIST).

Under this research system, we will practice pre-emptive LCA for new technologies,
evaluate their environmental, social, and economic effects in 2050, develop science and
technology strategies and social implementation strategies based on these evaluations,
and disseminate the results widely to society. In addition, through the practical
application of pre-emptive LCA and talent development activities, we nurture individuals
with expertise in both advanced science and technology and LCA. This contributes to
establishing Japan as a leading force in pre-emptive LCA on a global scale (Figure 2) .

3. How to create future strategies "now"?

To develop conventional LCA into pre-emptive LCA, it is necessary to hold
discussions among different sectors (Figure 3) and envision future scenarios that are
consistent among the systems that influence each other. In order to realize a
sustainable society, a new design that strengthens the linkage between consumption
and production is necessary, while also keeping abreast of developments in the
international community. Through strong collaboration between researchers of
UTLCA and participating companies, we address challenges related to the interaction
between technology and society, talent development, and more. We promote
application and verification of pre-emptive LCA while exchanging information.

Ell UTLCA Logo Values of UTLCA

Communication among different sectors

UTokyo LCA Center for Future Strategy, UTLCA

> Professor

Ichiro DAIGO

> Professor Masakazu SUGIYAMA

» Professor Akira MORI

> Professor Ippei FUJIWARA

> Project Professor Satoshi OHARA

> Project Associate Professor Makoto IIDA
> Project Assistant Professor Yuko SAIKI
> Project Assistant Professor Jialing NI

> Project Assistant Professor
Naoki YOKOKAWA

Cooperation Company/Organization

[Internal institutions]
School of Engineering

Graduate School of Agricultural and Life
Sciences

Graduate School of Economics
Graduate School of Arts and Sciences
Graduate School of Frontier Sciences
Graduate School of Public Policy
Institute of Industrial Science

Institute for Future Initiatives

Environmental Science Center

[External alliance]
National Institute for Environmental Studies

The National Institute of Advanced Industrial
Science and Technology
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ariiated researcn unit -+ * - Academia-Industry Hub for Offshore Wind (AIHOW)

Tackling the offshore wind sector
through academia-industry collaboration

The facility was established in May 2024 as a hub for cooperation with domestic and
international academic institutions, associations, organizations, and companies
involved in wind power, particularly offshore wind power. Its mission is to actively
develop and promote the energy sector, which plays a role in the formation of a
sustainable social system by actively utilizing renewable energy in a rich natural
environment, and to promote initiatives to foster the human resources of the future
through appropriate connections between industry, government, and academia from
a global perspective.

The field of wind power is not only a field of mechanical, electrical, and civil
engineering in the field of energy technology but also a field of electronic informatics
and Al due to the development of communications DX, a field of science including
meteorology, a field of law and economics, a field of environment and ecology
related to environmental conservation, a field of sociology related to social
acceptance in the region where the wind power is located, and a field of engineering.
In recent years, the development of offshore wind power has led to its involvement in
several academic fields, including the marine field.

While wind power is a promising decarbonized energy source that does not rely on
fossil resources, it involves a large-scale mechanical structure with rotating blades
that are larger than those of aircraft and require careful implementation in the natural
environment. While there are high hopes for floating offshore wind turbines, which
can be in operation for more than 20 years, there are several issues that need to be
resolved for wind power generation systems that are compatible with the natural
environment, contribute to the development of the region in which they are located
and to industrial development, and ensure energy security. To ensure carbon
neutrality and deliver a sustainable social system to future generations, it is
necessary to make offshore wind power generation independent in Japan, a
maritime nation, and promote its appropriate development. The affiliated facility
connects diverse research fields and stakeholders globally, encouraging activities
such as joint research, educational collaboration, regional cooperation, and the
development of collaborative areas.

Promotion of Offshore Wind Power through Development of Data-Driven Operation
Academia-Industry Collaboration and Maintenance Technologies

> Project Associate Professor
Makoto IIDA

Research Area
Renewable Energy/ Offshore Wind Energy

> Project Researcher Yoko FURUSAWA

Cooperation Company/Organization

[Internal institutions]

School of Engineering

[External alliance)

National Institute of Advanced Industrial Science
and Technology

Chubu University
Waseda University

National Institute of Technology, Fukushima
College

https://aihow.windsquare.org/

iida@eco.rcast.u-tokyo.ac.jp

furusawa@ilab.eco.rcast.u-tokyo.ac.jp

uoljew.ou| ABi1au3 pue JusWUOIAUT PR

auldipawolg [ediwsyd

9914 Jalieg

w
o
Q,
L
[
o
o
5]
®

N

sallojeioqe] aAleiadoo)

s
@
173
@
=
S
El
=
=]
5]
S
N
=
=
St




7

Initiatives for Co-Creation of Inclusive Societies | Tamesue

Affiliated Research Division - - . © | ggjance of Embodiment Laborato ry
5
e
P .
Play Unlocks Human Potential
m °
3
2 Our laboratory seeks to open up human potential through play and to realize an
énn inclusive society. We touch the world through the body; the body gives rise to emotion;
- and within that felt response we shape the sense of "I." The advance of Al has
transformed the value of gathering and analyzing knowledge —but seen from another
g angle, Al has carved out and revealed the part of "intelligence" that can be extracted
i even once it is separated from the body. » Professor
S As we go on living, the relationship between body and environment becomes fixed— Dai TAMESUE
locked in—into particular patterns. The same dynamic underlies many of society's Research Area
o challenges: rigidified roles and relationships, the difficulty of living, isolation, and Inclusive Education, Sports, and Assistive Technology
e division. Play has the power to loosen that fixity for a moment and to re-weave the
8 bonds between body and world, and between one person and another.
%3 At present, we are creating settings where physical play transforms relationships—such
;% as a “UNDOKAI" held at the Echigo-Tsumari Art Triennale, which brings together a
s jumbled mix of people of diverse races and backgrounds. Going forward, through
research on walking and running and other forms of physical play, we will examine how
g the relationships between people, and the way we grasp the world, come to change.
8 Evaluating anything requires a measure—yet a measure always reduces matters to
% "superior or inferior." Play shakes that measure itself, opening room for new values to
emerge. By grasping forms of value distinct from achievement, we aim to build—through
both research and practice—the foundations of an inclusive society in which diverse Column
@ bodies are never fixed in a position of inferiority.
:3_> For about twenty-five years, | lived in the world
§ of competitive sport. In sport, improvement
§ generally comes through the repeated practice
of training. Yet as one becomes more skilled,
%g there are moments when one begins to feel
gé confined within a particular movement pattern.
% g One does not become worse, but neither does
g one become better. It is as if the body has
8 become locked in, and no matter what one tries,
é’ no real change occurs.
g And yet, after struggling in this state for some
g time, a small and unexpected trigger can
§ sometimes lead to a sudden leap in technique.
§ What, then, is this trigger? | am interested in why

such “lock-in” occurs not only in sport, but also in
culture, society, and many other domains, and in

yosessey
00 [e100

o@% how new developments can emerge from within
3
82 .
n;g it.
; By examining these moments of stagnation and
o transformation, | hope to explore how people,
S
§§ bodies, and communities can move beyond fixed
a8
%5 patterns and open themselves to new
v
S8 -
S3 possibilities.
23

=

daitamesue @g.ecc.u-tokyo.ac.jp
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Analyzing running motion Echigo-Tsumari Art Triennale "Undokai"
— photo by Osamu Nakamura
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Initiatives for Co-Creation of Inclusive Societies | Ayaya

Affiliated Research Division « « <, Tojisha-Led Co-Production

Solidarity and Co-Production Based
on Neurodiversity

| Neurodiverse Solidarity

Building on the principles of neurodiversity that emerged from the autism rights
movement beginning in 1993, this research envisions a future in which neurodiverse
people—including those in the majority—can live in solidarity rather than division,
transcending differences in support needs, gender, and other factors. It also
examines social conditions that deepen the divide between minorities and majorities,
including low psychological safety in organizations and stigma—such as
discrimination and prejudice —perpetuated by media and academia.

Academic Co-Production

With the global rise of participatory and user-led research, people with disabilities and
those in minority positions, who have long been treated primarily as objects of
research, are increasingly participating in academic research as active agents.
However, various challenges remain, including tokenism, in which participation
remains superficial or symbolic. This research explores these challenges and aims to
build relationships between academic researchers and people with lived experience
that enable genuinely equitable co-production.

Tojisha-Kenkyu Sharing

Our lab reinterprets Tojisha-Kenkyu, a practice unique to Japan, through the lens of
epistemic injustice and positions it as a means of self-advocacy. In Tojisha-Kenkyu,
minorities with similar lived experiences come together to share those experiences,
through which they may give rise to and share ways of expressing and understanding
forms of difficulty specific to minority experiences—ways that do not yet exist in
majority society. On this basis, we aim to implement Tojisha-Kenkyu in organizations
and local communities, both in Japan and internationally, for a wide range of people,
from marginalized minorities to majority populations.

| Current Priority Issue: Body-Level Communication and
Information Accessibility

At present, we are particularly focusing on the fact that autistic people with high
support needs remain insufficiently supported within the norms of majority society in
two key respects. First, there is a lack of attention to “body-level communication
through means other than spoken language” : that is, communication through bodily
states and expressions, such as having one’ s bodily discomfort noticed and
responded to, and having the various non-spoken words or expressions conveyed
through the whole body received by others. Second, there is a lack of “information
accessibility” : that is, the provision of information, in forms suited to each person, that
enables temporal and spatial predictability. In our laboratory, we understand this
“body-level communication” and “information accessibility” as essential means through
which individuals connect with their own bodies, their environments, and society, and
we aim to implement these perspectives in support settings and local communities.

EB International symposium with autistic peers Tojisha-Kenkyu bringing together people from
from around the world different countries and with different disabilities

Laboratory

> Professor
Satsuki AYAYA

Research Area
Tojisha-Kenkyu, Tojisha-Led Research

Column

One phrase often heard in support settings is, “I
cannot communicate with non-speaking children.”
However, human communication is not limited to
spoken language. By crying, screaming, refusing to
move to express rejection, or expressing anxiety
through an increased heart rate , rapid breathing,
cold hands and feet, or perspiration, we
communicate in many ways through our whole
bodies, beyond spoken language. | hope we will
place greater value on communicating through our
bodies.

Another phrase often heard is, “Once children leave
school, they will no longer receive the kind of
comprehensive support available at school.
Therefore, they must be trained to manage without
support.” However, Communication and information
support is not like the training wheels on a bicycle,
something to be removed someday. Rather, it is like
a pair of glasses, something that is needed all the
time in order to access information that would
otherwise be inaccessible. | hope that the
perspective of identifying the supports each child
needs while they are at school, and enabling them to
participate in society with those supports in place, will
help transform society as a whole.

https://ticp.accis.rcast.u-tokyo.ac.jp/
ayayasatsuki@accis.rcast.u-tokyo.ac.jp
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Division of Global Security and Energy Transition

Comparative Political Dynamics

Affiliated Research Division » » + & *

Comprehensive Study of Political
Awareness and International Politics
in Europe

We are conducting empirical analyses focusing on nationalism, elections, and
political conflict, particularly in European countries. Our research analyses how
international politics and social changes impact individual nations' domestic politics.

Empirical Analysis of Nationalism and Xenophobia

We quantitatively study various aspects of nationalism and the social and political
drivers behind it. For example, our research explores how environmental
protection and the logic of "green" policies intertwine with nationalism, influencing
electoral competition and political conflicts. Through survey experiments, we
reveal how xenophobic attitudes are formed and expressed. These researches
capture the multifaceted and complex phenomenon of nationalism and provide
insights into its international impacts and the relationship with democratic
policy-making.

Political Conflicts and Democracy in Europe

We conduct public opinion surveys and case studies on the fluctuations in party
politics and democracy within the expanding European Union (EU), including the
Baltic states. Our studies indirectly analyse where political contestation occurs
and how it affects democratic institutions. Furthermore, we examine the impact of
social issues and energy dependency, especially in the Baltic states where
tensions with Russia are significant. This research enhances our understanding of
party politics and policy implementation, examining the complexities of modern
politics and its impact on society.

GDP per capita and eco-nationalism H Anti immigrant sentiments pre- and post- elections

A rally by right-wing parties

Nakai
Laboratory

» Professor

Ryo NAKAI

Research Area
Comparative Politics, Political Behaviour

Column

| still remember my high-school rugby club coach
saying, “the English term of ‘enjoy’ means to
take pleasure in all things, including things that
are not necessarily funny or rejoicing” . In my
case, the most enjoyable phases of my research
and educational activities are when | see the
world differently while developing an interest in a
new theme, and when | expand my area of
interest in dialogue with students. Of course,
such ‘fun’ times are fleeting, and the rest of the
time is a series of suffering. Literature studies
never end, my analytical software keeps spitting
out errors, | cannot write a single word even after
a full day at my desk, | suffer from a hernia pain
in my neck, few attend my conference
presentation, | keep failing peer reviews, and |
get palpitations remembering my unfinished
manuscript in a bookstore. Still, | feel a sense of
accomplishment and relief when | can produce
results in the form of a paper or book, and | find
myself working on the next research project.
Whatever it is, | guess | enjoy the whole process.

http://www.ryonakai.jpn.org/

nakairyo@g.ecc.u-tokyo.ac.jp
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Division of Global Security and Ener
Energy Policy, Renewable, Hydrogen

Affiliated Research Division

Value creation in the era of
Energy Transition

I Geopolitics of Energy

Since the conclusion of the Paris Agreement in 2015, the global movement toward decarbonization has
accelerated dramatically. In pursuit of achieving carbon neutrality by 2050, an energy transition is now
underway across the world, replacing conventional fossil fuels with cleaner sources of energy such as
renewables.

At the same time, however, developments threatening the stable supply of energy have continued to emerge,
including Russia’ s invasion of Ukraine in February 2022 and the attacks on Iran conducted by the United
States and Israel in February 2026. Against this backdrop, critical questions

arise: How can energy security be ensured in the age of decarbonization? And

how will decarbonization reshape the international politics surrounding energy?

Drawing upon the unique interdisciplinary character of the Research Center for

Advanced Science and Technology, where the humanities and sciences

coexist and collaborate—the International Institute of Energy Security brought

together experts in energy science and geopolitics to address these pressing

issues and to explore the path forward.

The outcome of this collaborative endeavor were published in July 2026 in the

volume Geopolitics of Energy (Energy Transition and Geopolitics: Japan’ s

Strategic Pathway). It is our sincere hope that this book will reach a wide

readership and serve as an opportunity for deeper reflection on the ongoing

energy transition and the future of energy security.

Techno-Economic Analysis of Hydrogen Supply Chains
and the Creation of Added Value

Hydrogen, which emits no CO, when combusted, is widely regarded as a key enabler of global
decarbonization. Plans are underway to establish international hydrogen supply chains in which hydrogen
produced from abundant renewable energy resources overseas is transported to Japan for clean utilization.
However, the high cost of hydrogen remains a major obstacle to its widespread adoption.

Why is hydrogen so expensive? And how can its cost be reduced? Research institutions around the world
are conducting techno-economic analyses of hydrogen supply chains in order to better understand their
underlying cost structures. Through an international collaboration program of

the International Energy Agency, our laboratory leads a global research

initiative that brings together and compares cost analysis models developed in

different countries, deepening our understanding of hydrogen cost structures

and exploring pathways toward substantial cost reductions. This initiative is

conducted under the framework of IEA H2TCP Task 50: International

Cooperation on Cost and Carbon Intensity Analysis Models Comparison.

At the same time, our research extends beyond cost reduction alone. We also

evaluate the diverse sources of value associated with hydrogen—including its

environmental benefits—and examine measures to promote hydrogen

deployment from the demand-side perspective, taking into account consumers’

willingness to pay for such value.

UT Ocean Awareness

Although Japan is often described as a maritime nation, have we not, in reality, grown increasingly distant
from the sea in our everyday lives?

Surrounded by abundant natural beauty, diverse marine resources, and vast energy potential, the ocean
enriches both our daily lives and our spirits. Motivated by a desire to reconnect people with the sea and to
renew this vital relationship, we launched an initiative called UT Ocean Awareness in collaboration with the
DLX Design Lab at the Institute of Industrial Science.

As our first initiative, we organized workshops with high school students under the theme: How can
marine-based renewable energy—such as offshore

wind power and tidal current energy —revitalize local

communities and cities?

We also participated in and exhibited at the Monaco

Energy Boat Challenge, a competition showcasing

boat races powered by clean energy technologies.

Moving forward, by combining the expertise of the

Research Center for Advanced Science and

Technology in the fields of energy and marine

studies with the design capabilities of the Institute of

Industrial Science, we will continue to work together

with younger generations to reimagine and deepen

the relationship between people and the ocean.

y Transition

Hashimoto
Laboratory

> Professor

Michio HASHIMOTO

Research Area
Energy Policy, Renewable, Hydrogen

> Project Associate Professor
Yuki ISHIMOTO

Column

Research institutions around the world are
engaged in analyzing hydrogen costs. In cost
analysis using economic models, results can
vary greatly depending on slight differences in
assumptions and outlooks. This is partly due to
differences in the perspectives of the modelers
(which | call "modelers' beliefs"), and even
when using the same calculation model and
data, the results can differ or even be opposite
at times.

Therefore, a project has been initiated under
the International Energy Agency’ s (IEA)
Hydrogen Technology Collaboration
Programme (H2TCP) to visualize the beliefs of
modelers worldwide by comparing hydrogen
cost analysis models from various countries. By
comparing these models and examining the
commonalities and differences, we can achieve
a more precise understanding of the cost
structure and propose strategies to achieve
significant cost reductions, which is a key
challenge for the widespread adoption of
hydrogen.

This project was proposed and realized by

Japan and we are members of the project.

enesec@enesys.rcast.u-tokyo.ac.jp
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Division of Global Security and Energy Transition

BIEES R MR B0 o o o Renewable Energy System (Wind/Wave Energy) Laborato ry
=
B
)
Q Sustainabl bl t
g devel with local i ’
evelopment with local co-creation
3
3
] Against the backdrop of global instability, there is a need to establish renewable energy systems—
%’ which are domestically produced—from the perspective of energy security.
€ Wind power is a renewable energy system capable of generating electricity on a large scale, and are
sustainable energy systems that operate in a natural environment. Considering the future energy
g system of our resource-poor country, it is a very important issue to develop and establish renewable
3 energy systems that use natural energy, which is renewable energy, to achieve carbon neutrality. » Project Associate Professor
S However, there are many challenges to developing optimal energy systems in natural environments, Makoto IIDA
and operating in a natural environment means that it is important to understand the complexity,
. . . L . . Research Area
uncertainty and diversity of nature and how to reflect this in design and operation. . ' o
Q X . . X Wind power tech, Wave power tech, Fluid engineering,
g In particular, the natural wind and waves that provide the energy source for wind and wave power Weather information utilisation tech, DX Basic
2 generation are influenced by atmospheric conditions and topographical features such as cyclones and }eCh”"'OgV for Renewable energy (sensoring, analytical
® . ) . echnology, data platform development)
S typhoons. This influence produces flow phenomena with a complex spectrum, and there are issues
§ such as failure problems that result from this. In addition, social acceptance issues such as noise and > Project Researcher Yoko FURUSAWA
3 bird collision problems are increasing as wind power is introduced on a large scale. In addition, research
and development of large-scale offshore wind power systems has been carried out in recent years.
&
) The laboratory aims to solve various scientific and social problems and develop practical wind and wave Column
3 power generation systems and other renewable energies based on the elucidation of physical
@
phenomena using large-scale numerical simulation technology and large-scale data analysis o . . .
. . . . ) What is interesting about wind turbines as a
technology (e.g. machine learning technology).Furthermore, our laboratory is promoting technological
AerafolFreraf® .
® development aimed at the design and research of next-generation, advanced floating offshore wind T 7 G U L AL St el LA
g power generation systems; through the integration of digital transformation (DX) technologies and the SIS £6lX (e GRS (e e Wt |
9 introduction of advanced maintenance techniques, we are striving to build low-cost, highly reliable find interesting about wind power is that as a
§ energy systems. renewable energy system it is earth friendly and
important for creating a sustainable social
55 The main research and development activities are as follows system, but perhaps it is also about creating a
&3 (1) Development of optimal wind power generation systems based on numerical fluid dynamics. system that works in harmony with nature. In
58 . I . . .
SE; (2) Research and development of wind power intelligent maintenance and digital twin technology. the natural environment, we strive for harmony
z (3) Research and development of environmentally symbiotic wind power generation system technology. with the wind environment, the ecosystem and
5 (4) Research and Development of band-new Floating Offshore Wind Power Generation Systems . .
] o ) the people who live there, and this is where new
(5) Development of nature-symbiotic wave power generation systems .
o . - Lo . ) research and development and connections are
3 (6) Research and development of social application creation in advanced domain meteorological
B . born. The flow around wind turbines is full of
8 reanalysis
§ fluid engineering environments that humans
% have been involved with, from the flow that
=3
§ people feel, to bicycles, cars, trains, bullet
" trains, etc., and it is also connected to various
)
%é academic fields such as mechanical
%g engineering, electrical engineering, civil
@ D
§§ engineering, environmental studies,
if meteorology, sociology, economics,
international politics, etc. It requires a lot of
§§ challenges and initiatives, but we hope that this
09
S will be the food for the Earth in 100 years. We
S EB Computational flow simulation around the wind Floating Offshore Wind Power Generation System .
<s turbine off the Coast of Goto, Nagasaki Prefecture carry out research and development with the
23 aim of making the world a better place 100
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Wind power SMART MAINTENANCE technology [l Wave power generation systems through
research and development co-creation with local companies.

years from now.

iida@eco.rcast.u-tokyo.ac.jp
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Division of Global Security and Energy Transition | Kubo
Laboratory

Sl EEme 0 O Next-generation photovoltaic devices

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

Among various renewable energy resources, solar energy is regarded as one of the most
abundant and stable energy sources. Its effective utilization is therefore considered a key
factor in mitigating global warming and realizing a sustainable society. In particular,
photovoltaic devices, which directly convert sunlight into electricity, are expected to achieve
not only higher energy conversion efficiencies and lower production costs, but also
enhanced functionality such as light weight and mechanical flexibility. As a result, extensive
research and development efforts are being actively pursued worldwide for a wide range of
applications.

Our research aims to develop next-generation photoenergy conversion devices through

an integrated approach combining chemical synthesis of novel materials, optimal device
design, and advanced optical characterization techniques. In particular, we focus on
solution-processable photovoltaic devices and investigate materials and device
architectures that enable low-cost, scalable, and highly efficient photoelectric conversion.
In materials research, we investigate the unique optical and electronic properties of
low-dimensional materials, including chemically synthesized compound semiconductor
nanocrystals and wide-bandgap semiconductor nanomaterials with controlled
morphologies. Special attention is devoted to infrared-absorbing semiconductors, where
quantum confinement effects induced by crystal-size control enable tunable optical
absorption ranging from the infrared to the visible region. Based on this concept, we explore
novel materials capable of converting a broad portion of the solar spectrum into electricity.

In device development, we study hybrid architectures and wet-process fabrication
techniques that can be performed at relatively low temperatures to realize
high-performance photoelectric conversion devices. Efficient photovoltaic operation
requires the cooperative optimization of several elementary processes, including light
absorption, charge separation, charge transport, and charge collection at electrodes. To
clarify these processes, we employ modulation spectroscopy techniques using laser pulses
and electrical perturbations to investigate carrier dynamics and establish design guidelines
for materials and device structures. Furthermore, based on infrared photoelectric
conversion utilizing quantum effects, we are also interested in thermophotovoltaic (TPV)
systems and infrared photodetectors that utilize thermal radiation emitted not only from
sunlight but also from various heat sources.

Optical properties of wide bandgap nanomaterials
and solar cell application

El Colloidal quantum dot solar cells

Material research using ultra-fast laser pulses

» Project Professor

Takaya KUBO

Research Area

Solar power generation, Ultra-high efficiency solar cells,
Low-dimensional functional materials, Modulation
spectroscopy

Column

We can feel that many phenomena, including
life activities and natural occurrences on
Earth, are supported by the blessings of
sunlight. Many artists, including painters, are
likely captivated by light. Similarly, the
physicochemistry involving the interaction of
light and matter is fascinating. Focusing on
the dimensionality of materials can reveal
interesting properties that are not observed
in their bulk state. For example, graphite
(8D), graphene (2D), and polyacetylene (1D)
are all composed of carbon, but each
exhibits distinctly different characteristics.
Colloidal quantum dots are nanoparticles
about a few nanometers in size, making
them zero-dimensional materials. Their
ability to control light absorption and
emission regions based on particle size has
led to practical applications, and they are
useful in a wide range of fields, including
basic scientific research.

Here, we aim to enjoy the science involving
the interaction of light and matter and the
dimensionality of materials while also
exploring the application of their unique
functionalities in energy-related materials
and devices.

ukubo@mail.ecc.u-tokyo.ac.jp
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ressaranpiograms . -+ Quantum Dot Innovation Lab (TOPPAN)

R

Innovation Driven by Quantum Dot
Science and Technology ‘

Quantum dots (QDs) have emerged as a core technology underpinning

next-generation photonics and quantum devices, with practical applications rapidly

expanding to quantum dot displays, quantum dot lasers, high-sensitivity sensors, and

many other fields. In recent years, alongside conventional epitaxial quantum dots,

colloidal quantum dots have attracted increasing attention because of their P P.rofessor
compatibility with low-cost, large-area fabrication processes, opening new Yasuyuki OZEKI
opportunities in information and communication technologies, sensing, energy, and Research Area
related applications. At the same time, significant scientific and technological Photonic Imaging
challenges remain to be addressed, including the development of high-quality material

synthesis and processing technologies, advanced characterization methods,

environmentally benign materials, defect reduction through surface ligand engineering,

and improved stability under ambient conditions.

uonewIou| ABiauz pue uswuOIAUT

auIoIpaWOIg [eaIWay)

Against this background, this Endowed Research Lab was established in July 2026
with the aim of advancing education and research at the University of Tokyo while
strengthening Japan’ s international competitiveness in quantum dot science and
technology through the enhancement of TOPPAN’ s next-generation device
integration and nanoparticle technologies.

2014 JolEg

» Project Professor

The Lab integrates the University of Tokyo’ s long-standing expertise in epitaxial and Yaushiko ARAKAWA

colloidal quantum dots, quantum optical metrology, and quantum device technologies Research Area

with TOPPAN’ s strengths in the synthesis, processing, and application of QUEGHLIT WD (DS
nanoparticle materials, particularly colloidal quantum dots. Through this collaboration,

we promote research spanning the entire innovation pipeline—from the fundamental

science of quantum dots, nanomaterials, and nanostructures to device engineering

and practical implementation in society. In parallel, the Lab is committed to educating

the next generation of researchers and engineers who will lead future advances in

quantum science and technology and contribute to the creation of new industrial

sectors.

22UB10G [B190S

Joj Aiojeloge]

sanAoy Areundioipiaiul

Over the next five years, the Lab will pursue research on advanced materials,

processing technologies, and quantum optical characterization aimed at enhancing .
. o ) » Project Professor

the performance and quality of epitaxial quantum dots, colloidal quantum dots, and Tetsu TATSUMA

related nanomaterials. Furthermore, we will accelerate the practical deployment of L

quantum dot devices for emerging applications, including photonic—electronic Research Area

convergence and quantum technologies, while fostering new industrial opportunities aciaiEeclBlesipelsllcaliboelicss

9 UYoIBaSAY 1 5911018100 SANEIEd00)

1)
o
& based on these technological advances. Through open innovation driven by
9 o . .
S academia—industry collaboration, the Lab seeks to advance quantum dot science and
@
§§ technology and to translate its achievements into innovations that will support the . L
35 . I . Cooperation Company/Organization
g information infrastructure of future society. T
29 TOPPAN Inc.
e
88 EFFvb
S
32 L=Y¥Fv7
52
39
» o
(=%
s
3
]
- S
o
| ozeki@ee.t.u-tokyo.ac.jp
% arakawa@iis.u-tokyo.ac.jp
s
tatsuma@iis.u-tokyo.ac.jp
Overview of Endowed Research Lab Quantum Dot Lasers: |
Examples of Practical Applications
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Research on Human Resources Development
for Well-Being Community

Corporate Sponsored
Research Programs

Overcoming Silos: Innovative Leadership
for Public-Private Community Co-Creation

Today, many local governments in Japan are promoting comprehensive community
development initiatives, such as children's policies, regional welfare plans, and
regional revitalization. However, increasingly diverse and complex social issues
cannot be solved through conventional administrative silos or specialized,
single-sector approaches alone. What communities urgently need are "coordinators" —
catalysts who transcend the boundaries of welfare, education, and industry to loosely
weave together diverse people, local resources, and inclusive places, thereby
expanding networks of proactive collaboration.

Launched in April 2024 as an endowed chair in partnership with the NPO “Musubie”
(Nationwide Intermediary NPO for Kodomo-Shokudo), this project aims to address
these challenges. Rather than merely training specialized welfare staff, we unravel the
core qualities of next-generation community-building leaders. Our mission is to socially
implement reproducible educational programs to establish a foundation for social
inclusion, creating "Gokigen" (well-being) communities where no one is left isolated.

Through extensive research on outstanding grassroots practitioners, whom we term
"wild coordinators," we have visualized the unique mindsets and ways of being that
transcend formalized skill sets. Based on these insights, we are currently developing
training methodologies and conducting experimental workshops in collaboration with
local governments, social welfare councils, and NPOs.

Our knowledge base and training platform serve as powerful academic tools for
co-designing sustainable citizen-led governance and regional revitalization involving
relational populations. We welcome engagement from local governments and
corporations that wish to look beyond policy planning to cultivate impactful local key
players and construct comprehensive public-private ecosystems.

Three Pillar Missions

I. Identifying Core Qualities of Coordinators: We analyze the essential traits of "wild
coordinators" through anthropological qualitative methods like interviews and
participant observation, focusing on their human "way of being" rather than
institutionalized skills.

Il. Implementing and Evaluating Training Programs: We develop educational
frameworks derived from community-building principles and rigorously evaluate
participants' behavioral transformations and their broader socio-communal impacts.

111. Building a Collaborative Platform: We establish an operational hub connecting
practitioners and researchers, building a systematic database to archive and share
real-world tacit knowledge across different sectors.

» Professor

Takeo KONDO

Research Area
Inclusive education and employment

» Project Associate Professor
Ko HAYAKAWA

Research Area
Applied Anthropology, Community Development

» Project Reseacher
Yota WATANABE

» Academic Specialist
Naofumi YAMAKADO

Cooperation Company/Organization

Certified Nonprofit Corporation Nationwide
Children’ s Cafeteria Support Center, Musubie

https://musubie.org/

=

-

=

https://sis.rcast.u-tokyo.ac.jp/

kondo@bfp.rcast.u-tokyo.ac.jp
k-hayakawa@at.rcast.u-tokyo.ac.jp o=
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Ressaren Programs "1 Manufacturing Science for Advanced Optical Components

Development of advanced manufacturing
processes for next-generation optical
components

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 technologies 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.

High precision soft X-ray free-form mirror High precision axially symmetric mirror

» Professor
Hidekazu MIMURA

> Project lecturer
Hiroto MOTOYAMA

Cooperation Company/Organization

NATSUME OPTICAL CORPORATION
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Ressarch Programs . y on Value of Sports (Meiji Yasuda Life)

Study on Value of Sports
(Meiji Yasuda Life)

> Evaluation of economic value of professional sports teams

> Changes in visitors and their behavior in areas where new stadiums
were built in the city center

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 changes in visitors and behavior in areas where new stadiums have been
built in the city center, 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.

Framework for Research on Value of Football

» Professor

Hideki KOIZUMI

» Project Professor
Masaaki KIMURA

» Project Research
Associate

Takuo INOUE

Cooperation Company/Organization

Meiji Yasuda Life Insurance Company
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Ressarch Programs . Research on Individually Optimal Learning

;i,
@
o) . .
LEARN: Research on Individually
g Oprimal Learning 0
%
% Japan’s current education system faces growing challenges. The traditional model of
§ uniform, efficiency-driven instruction is tightly regulated by law, covering everything from
- teacher training to lesson content and hours. This rigid structure makes reform difficult and
B leaves many teachers struggling to meet students’ diverse needs.
i At LEARN, we believe that change can begin outside the formal school system. Rather » Senior Research Fellow
E than just discussing ideals, we implement new approaches to learning in alternative Kenryu NAKAMURA
environments, sharing these practices with society to create momentum for systemic reform. Research Area
Q Education
3 Through our Donated Research Division for Personalized and Optimized Learning, we
% have established a learning platform called LEARN, supported by companies, local
E] governments, and individual donors. The name stands for Learn, Enthusiastically, Actively, » Project Research Associate
“é Realistically, and Naturally—five diverse but interconnected values. LEARN embraces a wide Hiromi AKAMATSU
3 variety of coexisting learning methods, offering inclusive spaces where diverse learners Research Area
interact and new directions in education naturally emerge. Special Needs Education
vs)
Qo
3 Our programs for children and families respond flexibly to a wide range of needs.
3 Regardless of disability or motivation, we carefully assess each child’s situation and provide
individualized support through appropriate ICT tools and customized learning environments.
We break away from conventional frameworks—such as fixed goals, schedules, textbooks,
2 and rigid plans—to create learning experiences that children engage with naturally and
5 intuitively.
&
g
3 To support educators, we have launched the LEARN Teachers Academy (LTA), a
professional development program that encourages educators to rethink their approaches to
Zh teaching and learning. LTA has begun forming partnerships with boards of education and
é‘é teacher training universities, allowing it to connect meaningfully with the public education
§§ system.
z
§ In contrast to Japan’s historical approach of separating students with disabilities into
o special needs education, LEARN promotes inclusive practices. Our programs, ICT tools, and
?8“ environment design foster co-learning among children with varied abilities. These efforts
g advance diversity awareness and inclusive education, while helping to cultivate the skills
§ children need to thrive in a global society.
38
g8

DO
29
£8
L
Je ICT Caravan Program for Elementary and Middle School Students
22
3Q
» o
(=%
)
Fy
3
e
S
o .
g https://learn-project.com
N
%“J kenryu@bfp.rcast.u-tokyo.ac.jp
hiromi@bfp.rcast.u-tokyo.ac.jp
Teacher Training Program A Program for Middle and High School Students
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researen ograms. -0 Progressive Logistic Science

P

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

ABlau3 pue JuswuosAug

In recent years, while the demand for logistics has rapidly increased due to the rise of

e-commerce and the diversification of delivery needs, labor shortages, rising personnel > Professor

costs, and societal changes such as strengthened compliance and work-style reforms Katsuhiro NISHINARI
have become major challenges. In this context, labor-saving through automation and

unmanned operations, as well as improved efficiency through advanced systems, have

become crucial keys to survival for logistics companies. However, the industry still lacks

human resources capable of utilizing cutting-edge scientific technologies, and university

education in this field remains insufficient.

uoljew.ou|

This research group, established through donations from three major Japanese logistics > Project Associate
companies, aims to develop and produce professionals who can build logistics solutions Professor

from a scientific standpoint. It promotes comprehensive education on supply chains, Takahiro EZAKI
advanced technologies useful for solving logistics challenges, and their real-world
applications. The curriculum not only covers the application of mathematical sciences to
practical logistics issues such as demand forecasting, route optimization, inventory
management, and facility location, but also provides opportunities to learn from industry
experts and government officials about initiatives being undertaken at logistics sites.

aujoIpawolg [ealway)

» Project Research Associate
Zhuang QIANWEI

9914 Jalieg

In addition, we conduct research on developing solutions using mathematical methods
such as mathematical modeling, optimization algorithms, machine learning, and data
analytics to address the myriad challenges facing the logistics sector. Specific areas of
focus include supply chain network design, inventory strategy optimization, dynamic
routing of delivery trucks, automation of warehouse picking operations, and improving
last-mile delivery efficiency. Leveraging cutting-edge technologies, the researchers
explore innovative applications like deriving optimal relief supply routes from satellite
imagery during natural disasters, and enabling efficient drone-based delivery networks
through advanced routing techniques.

> Project Research Fellow Naoto Imura

80UB10G [B100S

Cooperation Company/Organization

BIOGE]

Yamato Holdings, Co., Ltd.
SBS Holdings, Co., Ltd.

sy Areurdiopisiu]

We also aim to propose new logistics research methodologies by harnessing emerging Suzuyo & Co., Ltd

technologies such as satellite imagery, drones, and loT sensors, as well as build 9
fundamental theories to enhance system robustness, scalability and efficiency for NIPPON EXPRESS Holdings, Inc. ?%
next-generation networked logistics systems. Collaborative research projects with Development Bank of Japan é
industry partners allow for the application of these methods to real-world logistics s
problems faced by companies, such as consumer behavior analysis, vehicle routing, %
demand forecasting, and inventory optimization. E
3L
As the logistics sector continues to grow in importance, driven by rising e-commerce and %Eé
changing consumer demands, we strive to leverage insights from the mathematical %%
sciences and cutting-edge technologies to conduct transformative research. By fostering §§
interdisciplinary expertise that combines logistics domain knowledge with quantitative El

skills, they seek to develop innovative solutions and provide recommendations to
address the critical challenges confronting the industry, ultimately enabling more
rational, efficient, and sustainable logistics operations.
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Advanced technologies create future logistics Novel Logistics network : Demand Web Model
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Social Cooperation ..
Research Departments .

Frontier Design

Connecting Disciplines,
Creating New Possibilities

The Frontier Design Lab (FDL) is a collaborative research division dedicated to exploring
design not merely as a method of form-making or aesthetic expression, but as a mode of
thinking and practice for creating new value and opening new domains in an increasingly
complex society.

Today, the environments surrounding society and industry are changing at an unprecedented
pace, driven by developments in artificial intelligence, space, life sciences, decarbonization,
and demographic transformation. In such an era of uncertainty, it is becoming increasingly
difficult to envision the future as a simple extension of the present. New perspectives and
methodologies are required to address challenges that cannot be solved within conventional
frameworks. While deep expertise within individual disciplines remains essential, many of
today’ s challenges demand the ability to move across disciplinary boundaries and identify
new relationships between previously disconnected fields.

In this context, the role of design is also undergoing significant transformation. Design is no
longer limited to shaping the appearance of products or services. Rather, it has expanded into
a practice for identifying latent challenges and opportunities within complex situations,
connecting insights across different fields of expertise, and imagining new directions. When
clear answers do not yet exist, design enables the generation of hypotheses through iterative
exploration across multiple perspectives. By visualizing ideas and developing prototypes,
ambiguous possibilities can be transformed into tangible forms that can be examined,
discussed, and tested. Through this process, design has become an increasingly important
method for turning uncertainty into concrete visions and opportunities. In recent years, design
thinking and methodologies have also come to play a significant role in business strategy and
new venture creation.

FDL focuses particularly on the concept of “frontier design.” We believe that new value and
emerging domains often arise not from within existing disciplines alone, but at the
intersections where previously unrelated fields begin to connect. By bridging diverse areas of
expertise—including industry, advanced technology, and cultural knowledge —new
perspectives and possibilities can emerge.

At FDL, we study the very processes through which such connections are made and new
possibilities are discovered. Through theoretical research as well as practical collaboration
with industry and public institutions, including joint research projects, prototyping, and
educational programs, we explore methods of interdisciplinary value creation. Our goal is to
systematize these insights into methodologies that can be shared and applied widely across
society.

ER Poster “Can the Moon and an Apple Share a Common Tangent?"

> Project Associate Professor
Hideki YOSHIMOTO

Research Area | Design

» Professor

Kaoru KONDO

Research Area  Art

Cooperation Company/Organization

Kirin Holdings Company, Limited
Mitsubishi Shokuhin Co., Ltd.

kondokaoru@aad.rcast.u-tokyo.ac.jp
yoshimoto@aad.rcast.u-tokyo.ac.jp
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Art design that elevates hidden value to
the mainstream

A new concept of art design is being developed. Its goal is a world where everyone
thrives, and where it is understood that everything is connected and supports each
other. This idea of interconnectedness is aimed to become a main value in society.
Let's look at green energy as an example. Most people know renewable energy is
important. But in daily life, green energy is not often chosen over fossil fuels. Why?
Because the current economy doesn't fully value sustainability when it comes to
energy. Things like cutting CO2 emissions don't seem to directly affect "us" right now;
their real importance feels far off in the future. These are what are called "hidden
values." When these values are hidden, working towards a sustainable future,
something everyone should care about, often gets pushed aside and becomes a
concern only for a small group of people.

But people are not only driven by practical needs. For example, if travel was just
about moving cheaply, everyone would pick a small, fuel-efficient car. Yet, some
people value the beauty and experience of driving a luxury car. Similarly, while
cheap, mass-produced food provides nutrition, many prefer the taste and quality of
organically grown food. So, how can this appreciation for beauty and enjoyment be
brought into the world of energy? It is believed that pioneers in art design — those
who understand human emotions and instincts in ways beyond words, and who see
the true essence in unique things — need to work closely with engineers and business
leaders. Only then can these "hidden values" be unlocked and transformed into
something beautiful and important for everyone, bringing them into the mainstream.
Design is being used to solve complex societal problems. Design isn't just about
technical engineering; it also has a strong artistic side. It's this artistic side, appealing
to our emotions and senses, that can truly reveal "hidden values." In this collaborative
research unit, people who want to bring long-term values into society come together.
They are guided by world-renowned art designers. Everyone is helped to discover
their own natural ability for art design and to improve how they communicate in ways
that touch people's hearts. Through these efforts, a space is aimed to be created
where new ideas constantly emerge, inspiring people to naturally seek out and
appreciate "hidden values" as forms of "beauty."

ER The scope of "Art Design for All"

> Professor
Masakazu SUGIYAMA

Research Area
Energy System

sugiyama@enesys.rcast.u-tokyo.ac.jp
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Social Cooperation
Research Depar

"Future Society Foresight Studies" Social
Cooperation Research Division

| Integrating technological and policy perspectives to

envision future society, identify emerging challenges,
and chart pathways toward solutions.

What will our world look like in 2050? What challenges will we face, and how can
universities, companies, and society at large come together to address them?
RCAST has established the "Future Society Foresight Studies" Social
Cooperation Research Division in partnership with NGK Corporation. By
integrating technological and policy perspectives, the Division aims to develop
and apply foresight research methodologies that clarify future societal scenarios
and their inherent challenges. In doing so, it seeks to envision long-term societal
models oriented toward 2050, providing strategic insights that inform corporate
vision-building and strategy formulation.

Specifically, in collaboration with RCAST's diverse laboratories, the Division will
review a broad range of cutting-edge knowledge to conceptualize multiple future
scenarios by integrating three core perspectives: social trends, technological
innovation, and policy change. It will subsequently clarify the pathways of change
leading to each desirable future and the specific challenges to be addressed in
realizing them.

At the same time, building on these practices, the Division aspires to generalize
and advance foresight research methodologies—which have seen a resurgence
of interest in both academic and practical fields in recent years—particularly from
the perspective of industry-academia collaboration. Through various
partnerships, workshops, and training opportunities, the Division also aims to
contribute to the cultivation of "foresight professionals" who can put these
methodologies into practice.

To drive this research, a resident researcher seconded from NGK Corporation
will deepen their expertise in broad cooperation with RCAST faculty and
laboratories. By proactively leading research initiatives, this researcher will also
seek to build a hub that harmonizes the perspectives of industry and academia.
By taking an integrated view of social trends, technological innovation, and policy
change, the Division is expected to envision future scenarios that go beyond a
simple extension of current society. Through this approach, it will identify the
infrastructure and facilities required for a desirable future, the significant societal
shifts and accompanying challenges, and the prospects for their resolution—
thereby aiming to establish new foresight methodologies, cultivate foresight
professionals, and enhance corporate value.

Integrating Social Trends, Technological Innovation,
and Policy Change:
An Overview of Future Society Foresight Research

EN Future Society Vision and Pathways of Change:
Conceptual Framework for Future Society
Foresight Research

Future Society Foresight

> Professor

Ichiro DAIGO

Research Area

Industrial Ecology, Life Cycle Assessment,
Material Flow Analysis

» Associate Professor
Ayako TAKEMI

Research Area
Political science, Public administration, Global governance

Cooperation Company/Organization

NGK Corporation

daigo@socmat.rcast.u-tokyo.ac.jp
takemi@g.ecc.u-tokyo.ac.jp
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<
Cutting Edge Laser and Photonics &
[ )
Technologies for Sensing, Precision g
Measurement and Industrial Applications i
> Professor S """

| Novel Lasers and Photonics Technologies for Advanced Yasuyuki OZEKI 3
Sensing and Industrial Applications g

Our research endeavors encompass the latest advancements in laser and ‘
photonics technologies and its measurement and sensing applications. Our focus I
lies in the development of fiber lasers incorporating rare-earth doped optical -
fibers or semiconductor devices. Specifically, we are dedicating our attention to ‘ g
exploring industrial applications such as optical coherence tomography (OCT) L@

. . . X > Professor -]
(Figure 1) using our ultra-high-speed broadband wavelength-tunable fiber lasers Shinji YAMASHITA g
capable of sweeping in the hundreds of kHz range over >100 nm wavelength 3
range.

In additional to the development of frequency-modulated continuous-wave,

@
j8
amplitude-modulated continuous-wave and coherent Doppler LiDAR 3
technologies, we focus on our proprietary 3D imaging technologies (Figure 2) 51
(0]
such as chirped amplitude-modulated phase-shift (CAMPS), picosecond @
time-of-flight (POS-TOF) and high-power laser scanners for industrial ~— ~
deployment. » Project Professor o
Sze Yun SET =
2
g
3
g
Cooperation Company/Organization g

Furukawa Electric Co., Ltd.
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Social Cooperation

Research Departments Smart City: CO'Creating With Citizens

Smart city: Co-Creating with Citizens

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.

» Professor
Hideki KOIZUMI

» Project Associate Professor

Yuji YOSHIMURA

Cooperation Company/Organization

Meidensha Corporation

Mitsubishi UFJ Research and Consulting Co.,
Ltd.
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Social Cooperation

Research Departments ':':':' Genome SCience & MediCine

Dissect biomedical phenomena with
advanced genomic technologies

Elucidating the Regulation of Genomic Function

Epigenetic marks, such as DNA methylation and histone acetylation/methylation,
can be regarded as a form of “cellular memory.” Epigenomic information changes
dynamically in response to cell differentiation, disease development, and
environmental stress, and plays critical roles in genome regulation. We
investigate these dynamic epigenomic changes using genomic technologies,
including chromatin immunoprecipitation (ChIP), DNA methylation analysis,
chromatin interaction analysis, and non-coding RNA profiling, to understand the
mechanisms that regulate genome function. In addition, we utilize spatial
analysis approaches to examine the spatial organization of cellular functions and
differentiation states.

I Advancing Precision Medicine Through
Real-World Cancer Multi-Omics Data

DNA and RNA analyses have been implemented in clinical practice as genomic
profiling tests to identify molecular abnormalities in tumors. We aim to establish
an ecosystem that enables innovative research and development through the
integration and utilization of accumulated real-world multi-omics data.
*Integrative analysis of genomic, pathological imaging, and clinical data

*More accurate characterization of patient-specific cancer features to facilitate
the identification of therapeutic candidates and the development of novel
diagnostic approaches

Spatial Analysis:
Gastric Cancer Exhibiting Bidirectional Differentiation

[1] Epigenome dynamics in cellular differentiation

Integration of multi-omics data 21 Genome Science & Medicine Lab.

> Project Researcher
/Professor Emeritus at the University of Tokyo

Hiroyuki ABURATANI

Research Area
Genomic Medicine

> Project Associate Professor

Kenji TATSUNO

Research Area

Cancer Genome Analysis,Precision Medicine

Cooperation Company/Organization

GenMine Labs Corp.

University of Tsukuba, Department of Molecular
Pathology Genta Nagae Laboratory (Visiting
Professor, RCAST)
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Rasech Bapanmonts Insect Controlled Space Design
5
@
o . .
Design of insect control spaces based on o
o0
rrrrrrrrrr . . . e 0o 0
T the elucidation of the olfactory mechanism ce *°
3 .
: of 1nsects
El” :
g Insects, including pests, use olfactory receptors on their antennae to detect > Project Associate Professor
S chemical substances in the environment and exhibit adaptive behavior according Hidefumi MITSUNO
‘ 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
2 olfactory input. In this research group, we will elucidate the olfactory mechanism of
g insects from the molecular level to screen chemicals that specifically
8 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
3 3 safe and secure spaces that are friendly to humans and the environment through
¢ an interdisciplinary approach based on molecular biology, neuroethology, and
sensor engineering. » Senior Research Fellow
1 Ryohei KANZAKI

Yuji SUKEKAWA

w
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o | > Project Research Associate
o

g
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@

> Project Research Associate

55 Stephan Shuichi HAUPT
aé » Associate Professor

%é‘ Shigehiro NAMIKI

5 Cooperation Company/Organization

DAIKIN INDUSTRIES, Ltd.
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[ll Research concept of insect-controlled space design Electroantennogram (EAG) recording and
behavioral assay
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Rescarcn Bepartments *.~.* - - PG Iobal Network of Renewable Fuels

Realize the world's first renewable
hydrogen society

We at the University of Tokyo aim to create an environment for research and
education in which a diverse range of people can demonstrate their abilities
through strengthening social and international collaboration. We also believe that
universities should be the birthplace of the societal change needed to achieve
both Sustainable Development Goals (SDGs) and economic growth. In particular,
in order to achieve multiple SDGs at the same time, it is especially important to
deliver universal sustainable energy.

In the Japanese government’s 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. Already in Australia, governments and leading companies have
launched a project to export renewable fuels, advocating the removal of coal-fired
power and the transformation of their industrial structure. Given the timing of this
global movement, it is appropriate for Japan, a country with developed
hydrogen-related technologies, to proceed with industrial-academic-governmental
collaboration efforts regarding the import of renewable hydrogen.

One activity of this Social Cooperation Research Unit is to proceed with the
techno-economic analysis of renewable hydrogen production plants, referring to
the results of hydrogen production demonstration projects currently underway
both domestically and overseas. We will contribute to making the hydrogen import
strategies by conducting analyses focused on regions such as Southeast Asia. In
addition, with the rapid increase in renewable energy, we will examine the
evaluation of hydrogen production as a regulating force to maintain the stability of
the power grid, from both technical and economic perspectives. Furthermore, we
will conduct techno-economic analysis of the supply chain including
transportation, storage, and utilization of e-fuels in addition to hydrogen as a
renewable energy fuel, and study measures to reduce future production costs and
carbon emission intensity.

Target energy system

» Professor
Masakazu SUGIYAMA

» Professor
Tatsuoki KONO

> Professor
Michio HASHIMOTO

» Project Associate Professor Hiromu KUMAGAI
» Project Associate Professor Yoko NOBUOKA

» Senior Proguram Advisor Tomohiko ADACHI

Cooperation Company/Organization

ACTREE

ENEOS Corporation

Kawasaki Heavy Industries, Ltd.
Kansai Electric Power Co.
JERA Co., Inc.

Chiyoda Corporation

Nippon Kaiji Kyokai (Class NK)
Nippon Shokubai Co., Ltd.
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Co-Creative Community Hideki Koizumi
coperaiveLaboraores -+ - Plgnning, Design, and Management | Laboratory

5 Co-Creation Community Design:
£ e . . °
z Research utilizing diverse approaches such as

case studies, big data utilization, etc.
m
§ This laboratory conducts research on co-creative community design,
d planning and management using a variety of approaches, including case
S studies and big data applications. This laboratory also develops research

activities in collaboration with local governments, companies, NPOs and
) general associations. - AT
g Hideki KOIZUMI
§' Research Area

Co-creative community design, Smart city,
Area management

Q
g Concurrent
g Department of Urban Engineering, School of Engineering
[os]
s
% http://ut-cd.com/

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

2014 Jaleg

Integrated approach for Co-creative Community Rebirth of Suburban Area with Community Living |
Design and Management Approach
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Cooperative Laboratories * « = ; .
oo

Information Devices

Cutting Edge Laser Technology and Photonic Devices
for Communications, Precision Measurements,
Bio-Medical and Industrial Applications

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.

World-Smallest CNT-based Femtosecond Fiber Laser

/

Mathematical Physics of
Emergent Systems

Cooperative Laboratories ° * * , .

Jamology: analysis and solution for various kind of
jams

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.

Traffic jam on motorways Jam prediction by crowd simulation

Yamashita Laboratory

» Professor

Shinji YAMASHITA

Research Area

Fiber Photonics, Nonlinear Optics, Nano-Carbon
Materials, Bio-Photonics

Concurrent

Department of Electrical Engineering and Information Systems,
Graduate School of Engineering, The University of Tokyo

https://www.cntp.t.u-tokyo.ac.jp/ja/

syama@cntp.t.u-tokyo.ac.jp

Nishinari Laboratory

» Professor
Katsuhiro NISHINARI

Research Area
Mathematical Physics,Jamology

Concurrent
Department of Aeronautics and Astronautics

https://park.itc.u-tokyo.ac.jp/tknishi/

tknishi@mail.ecc.u-tokyo.ac.jp
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meraicimmmary actiities ..+ - | S0I=X International Collaboration Lab

Toward a Sustainable and Carbon-Neutral
Society Powered by Solar Energy

To promote academic and practical research that contributes to solving global energy and
environmental challenges, the research fields of photovoltaics, hydrogen-related technologies,
and life-cycle assessment at the Research Center for Advanced Science and Technology are
working collaboratively. Through the establishment of international joint research hubs with
globally promising research institutions and universities called “Sol-X International
Collaboration Lab”, including the French National Centre for Scientific Research (CNRS) and
the University of Bordeaux, we are striving to generate impactful research outcomes.

Solar Power Generation and Related Themes

New semiconductor materials and quantum nanostructures are exploited in order to
achieve photovoltaic solar energy conversion reaching 50% efficiency. Research target
includes: (1) Intermediate band solar cell with photocurrent enhancement by two-step
infrared photon absorption using quantum dot arrays, (2) Multi-junction solar cells with
improved solar spectral matching using stacked semiconductor junctions, and (3) Hot
carrier solar cells with high output voltage via high energy carrier extraction. More recently,
thermophotovoltaic (TPV) power generation system is investigated, in which solar energy is
first converted to heat which in turn is converted into light of specific wavelengths (thermal
radiation) to generate electricity using solar cells.

Solar Energy to Fuels and Related Topics

Photoelectrochemical cells enable the simple production of hydrogen using sunlight. Our
research particularly focuses on the photoelectrodes, which form the core of these systems.
In addition to developing new materials, we work on constructing functional structures that
contribute to higher efficiency. Furthermore, we develop and employ semiconductor device
simulations and in situ measurement techniques to elucidate the mechanisms of
photocatalysts and photoelectrodes.

Life Cycle Assessment of Solar Energy Systems

We conduct research not only on various solar energy conversion technologies, but also
on life-cycle thinking that encompasses the recycling of end-of-life systems, as well as
environmental impact assessment methodologies for these technologies and products
based on life-cycle assessment. For example, glass materials, which account for
approximately 70% of the weight of photovoltaic panels, are currently difficult to recover and
recycle. Therefore, it is desirable to establish treatment and recycling methods before large
volumes of photovoltaic panels reach their end of life in the near future. Although various
treatment technologies for end-of-life photovoltaic panels have already been proposed,
systematic evaluation of these technologies is still required.

Fl Sol-X Vision and Concept

» Professor
Ichiro DAIGO

Research Area

Industrial Ecology, Life
Cycle Assessment, Material Flow Analysis

» Project Professor
Yoshitaka OKADA

Research Area

Next-generation solar cells, Semiconductor crystal growth,
Epitaxial lift-off thin-film solar cells

» Professor
Masakazu SUGIYAMA

> Assciate Professor
Tsutomu MINEGISHI
Research Area

Photoelectrochemistry,Photocatalysis, CO2 recycling

> Project Professor
Takaya KUBO
Research Area

Next-generation photovoltaic devices,
Infrared Photovoltaics, Quantum dots

» Project Research Associate
Myeongok KIM

daigo@socmat.rcast.u-tokyo.ac.jp
okadambe.rcast.u-tokyo.ac.jp
sugiyama@enesys.rcast.u-tokyo.ac.jp
tmine @enesys.rcast.u-tokyo.ac.jp
ukubo@mail.ecc.u-tokyo.ac.jp
kim@mbe.rcast.u-tokyo.ac.jp
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Laboratory for *

imorcicipinary actites .- LLEEAIRN i Laboratory for Research on Individually Optimal Learning

5
)
. . o
LEARN: Research on Individually
. . [ ]
Oprimal Learning g
Japan’s current education system faces growing challenges. The traditional model of %
uniform, efficiency-driven instruction is tightly regulated by law, covering everything from é
teacher training to lesson content and hours. This rigid structure makes reform difficult and h
leaves many teachers struggling to meet students’ diverse needs. -~
At LEARN, we believe that change can begin outside the formal school system. Rather » Senior Research Fellow §
than just discussing ideals, we implement new approaches to learning in alternative Kenryu NAKAMURA e
environments, sharing these practices with society to create momentum for systemic reform. Research Area
Education Q
Through our Donated Research Division for Personalized and Optimized Learning, we 3
have established a learning platform called LEARN, supported by companies, local %
governments, and individual donors. The name stands for Learn, Enthusiastically, Actively, »> Project Research Associate S
Realistically, and Naturally—five diverse but interconnected values. LEARN embraces a wide Hiromi AKAMATSU %
variety of coexisting learning methods, offering inclusive spaces where diverse learners Research Area 3
interact and new directions in education naturally emerge. Special Needs Education .
®
Our programs for children and families respond flexibly to a wide range of needs. 2
Regardless of disability or motivation, we carefully assess each child’s situation and provide 3
individualized support through appropriate ICT tools and customized learning environments.
We break away from conventional frameworks—such as fixed goals, schedules, textbooks,
and rigid plans—to create learning experiences that children engage with naturally and g
intuitively. =)
&
g
To support educators, we have launched the LEARN Teachers Academy (LTA), a 3

professional development program that encourages educators to rethink their approaches to
teaching and learning. LTA has begun forming partnerships with boards of education and
teacher training universities, allowing it to connect meaningfully with the public education
system.

In contrast to Japan’s historical approach of separating students with disabilities into
special needs education, LEARN promotes inclusive practices. Our programs, ICT tools, and
environment design foster co-learning among children with varied abilities. These efforts
advance diversity awareness and inclusive education, while helping to cultivate the skills
children need to thrive in a global society.

uoljesadooy [e100s

Q
&
s}
S
3
=)
=
@
—
1)
o
=3
=
e
@
@
ms]
D
17
@
2
S
=2
3o
o
=}
3
@
=
@

DO
29
88
Se
=@
El ICT Caravan Program for Elementary and Middle School Students Jo
|8
58
°8
us)
@
8
2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8
. o
https://learn-project.com g
%.
kenryu@bfp.rcast.u-tokyo.ac.jp %3’

hiromi@bfp.rcast.u-tokyo.ac.jp

Teacher Training Program Program for Middle and High School Students




9014 Joleg aujopaWoIg [eolWway) uolewIouU| ABlsuz pue JuseLUOIAUT EIEEN

80UBI0G [B100S

(@]
S
]
S
o
8
=
]
—
©
o
S
=8
=]
@
»

yoJeasay
000 [e120S

uoumagj

sjuswyeds,

sweibold yoseasay
palosuods ajeiodio)

uoieziuebiQ) yoiessey

/

meaemnay aciviies .- R@gional Co-Creation Living Lab

Regional co-creation leads to
cutting-edge research and solutions to
social issues

While efforts to realize the SDGs are underway in many regions, issues related to
daily life are piling up and becoming increasingly complex. To cope with this
situation, people from various perspectives must continuously gather in real-life
spaces and communities and aim to resolve issues from a long-term perspective
through repeated interactions. From this standpoint, the Living Lab is a place for
open and trial activities.

The RCAST has accumulated knowledge in more than 40 interdisciplinary
research fields and a network of more than 30 regions with comprehensive
cooperation agreements. The "Regional Co-Creation Living Lab" was established
in November 2018 as an organization that combines the RCAST-based know-how
of various and original regional partnerships. Through the Living Lab, we have
fostered dynamic and flat dialogue relationships among people involved in
regional issues. From FY2024, we will work to expand the relationships
horizontally across the region and engage in activities that will grow the
collaboration into co-creation.

©2010kumamoto pref. kumamon

The Local Mascots Gathered at Campus Open House 2026

» Professor

Takeo KONDO

» Professor
lzuru MAKIHARA

» Project Professor
Atsushi HIYAMA

» Associate Professor

Sae KONDO

> Project Associate Professor
Makoto IIDA

Industry-Academia-Government Collaboration
Coordinator

Ko UTAGAWA

Moeka MIYAMOTO
Takahiro MURANAKA
Yoshiaki NAKANO
Ryuta TAKEMOTO
Mika INOUE

Namiko NISHIMURA

https://recolab.rcast.u-tokyo.ac.jp/

kondo@bfp.rcast.u-tokyo.ac.jp

skondo@climcore.rcast.u-tokyo.ac.jp ; =
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meemnary actes .- ACvanced Education Outreach Lab(AEO)

Developing a Sustainable and
Progressive Inquiry-Based Learning and

STEAM Education Model in Co-creation
with Schools and Local Government

AEO is a one-stop function for education outreach at the RCAST. In response to the
growing need toward universities and researchers for inquiry-based learning, STEAM
education in primary and secondary education, AEO is co-creating advanced and
interdisciplinary educational opportunities with RCAST's researchers from various academic
fields, in collaboration with schools and local governments.

Starting with counseling for the client, we offer a one-stop service that includes building
specific projects, planning content, matching with the optimal researchers, coordination,
support for implementing programs, and evaluating their effectiveness.

Graduate students from the University of Tokyo, who are closer in age to students and
serve as a bridge between the researchers and the children, are actively engaged as the face
of the AEQ, playing a crucial role.

Examples of specific practical initiatives include the following:

The “RCAST Youth Academy,” an original program organized by RCAST and operated by
AEO, welcomes high school students who wish to pursue in-depth research on their own
themes. These students, known as “High School Researchers,” receive individualized support
from university faculty and graduate students. The program also offers the “Future Innovators
Series,” an opportunity to casually watch online discussions among graduate students and
early-career researchers.

In collaboration with local governments, AEO also supports high school educational reform.

Additionally, the “RCAST Research Tour” hosts visits from school groups across Japan and
abroad who wish to observe RCAST'’s research environment.

To address the underrepresentation of women in STEM fields, AEO also promotes
awareness by showcasing diverse female role models in STEM and providing opportunities
for dialogue.

Furthermore, to expand the range of contributors beyond the conventional roles of
university and high school teachers, we are committed to developing and nurturing graduate
and undergraduate students, as well as educational coordinators, as new key players in
supporting inquiry-based and STEAM education at the secondary level.

AEO publishes the journal Advanced Educational Outreach, featuring contributions from
faculty members, student affiliates, and high school researchers, and distributes it via the
academic platform J-STAGE, in addition to maintaining a YouTube channel that archives
online events.

AEO serves as a hub, connecting university resources with local governments and schools,
incubating interdisciplinary and cross-disciplinary educational opportunities

» Associate Professor

Akiko MORI

Research Area
Education

» Project Assistant Professor
Yusuke OHTEKI

Research Area
New Energy

https://aeo.rcast.u-tokyo.ac.jp/

office @aeo.rcast.u-tokyo.ac.jp
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Interdiciplin

Exploring a new relationship between humanity
and the world from a nature-centered perspective:
the interplay of art and academia, and the
cultivation of the next generation

Shifting the Perspective to a Nature-Centered View

While modern society has achieved unprecedented affluence and convenience through rapid advancements in science
and technology, it also faces numerous challenges—including environmental issues, social fragmentation, and spiritual
isolation. Underlying these challenges are fundamental questions regarding the relationships between humanity and
nature, and between science and technology and society.

What is required today is a shift in perspective: moving away from a human-centric worldview toward a nature-centered
one that views humanity as an integral part of nature. In recent years, attention has focused not only on artificial
intelligence but also on the intelligence possessed by living organisms and the diverse information-processing systems
found in the natural world. Reconceptualizing intelligence —viewing it not as something unique to humans but as
something that exists widely throughout nature—also contributes to this shift toward a nature-centered perspective.

We do not exist outside of nature; rather, we are sustained within the web of relationships that constitute it. Humans
perceive the world, recognize parts of it, and assign meaning to them while forging relationships with others and with
nature. These relationships, in turn, give rise to new forms of perception. We believe that this "cycle of perception,
recognition, and relationship" is the fundamental process by which humans live as part of nature, and that it forms the
foundation of a nature-centered approach.

Art as a Catalyst for the Cycle of Perception, Recognition,
and Relationship

Art plays a vital role in fostering this "cycle of perception, recognition, and relationship" within society. Art represents
the traces of our contact with a world that—because we are finite beings—we can never fully comprehend. It
reconnects a world fragmented by analysis and the drive for efficiency, offering an opportunity to re-examine the
relationships between humanity and nature, self and other, and science and technology and society.

In today’s world, where science and technology—including Al—are advancing rapidly, the tasks of acquiring
knowledge and processing information are increasingly being shared among diverse intelligent systems,
encompassing not only humans but also artificial intelligence and biological intelligence. Precisely because we live in
such times, we must continue to ask ourselves not only "what we know," but also "what we feel" and "with whom and
in what kind of relationships we live." Art is an endeavor that allows us to perceive aspects of the world that cannot
be captured by cognition alone, continually opening up the relationship between humanity and the world.

| Expanding the Horizons of Knowledge at the University

Universities must be places that constantly question the very nature of knowledge. While academic research serves as a vital
foundation for modern society, the world we inhabit also encompasses experiences and relationships that cannot be fully
grasped through mere numbers or concepts.

Academia and art are not in conflict; rather, they are complementary endeavors that constitute human knowledge. By moving
back and forth between academic and artistic inquiry, we aim to expand the university beyond a mere site of knowledge
production into a space for exploring new relationships between humanity and the world, thereby striving for the "social
implementation of art."

Furthermore, by connecting diverse forms of knowledge across disciplines, we aim to cultivate individuals who can explore
new relationships—between humanity and nature, and between science/technology and society —from a nature-centered
perspective; who can relearmn what it means to live as part of nature; and who can create an inclusive and sustainable future.

Koyasan Conference "RITA NO RENGE" Youth Koyasan Conference

Diagram of the "Renge Model STEAM Education" Diagram of "Art Environment Creation,"
aiming for the social implementation of art.

> Professor

Kaoru KONDO

» Senior Research Fellow

Ryohei KANZAKI

Column

The Koyasan Conference, hosted by the Research
Center for Advanced Science and Technology
(RCAST) and organized by the Advanced Art
Design (AAD)division, is a highly distinctive forum
that brings together not only members of RCAST, but
also local communities primarily from Wakayama
Prefecture, as well as stakeholders from industry, the
arts, academia, and government. It is a rare
opportunity for participants across generations,
sectors, and positions to engage in dialogue on
shared questions concerning the future.

By traversing the diverse domains of science, art,
and religion, the conference offers a place for
examining the future of society from multiple
perspectives, discovering and generating new forms
of value, and fostering co-creation and intellectual
integration.

The Youth Koyasan Conference, designed to nurture
the next generation who will carry this initiative
forward, implements the original educational
approach known as the “Lotus Model of STEAM
Education.” Through this program, participants
cultivate a spirit grounded in both self-benefit and
benefit for others.

Immersed in the history of Koyasan, which spans
more than 1,200 years since its founding, participants
are invited to exchange ideas of imagination and
creation toward the next 1,200 years. Through these
discussions, the conference seeks to explore a
Nature-Centered perspective for the future.

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

kondokaoru@aad.rcast.u-tokyo.ac.jp
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Social Science

Developing professionals who lead
multi-stakeholder co-creative education
and designing the systems that enable it.

The Advanced Education Co-creation field is a research laboratory established by Akiko Mori in April
2026. This field was established at the Research Center for Advanced Science and Technology,
University of Tokyo, with the aim of developing research and human resource development in higher
education, based on Ms. Mori's 20 years of administrative experience in Tokyo, particularly her
practical experience in educational administration, as well as her work at the Advanced Education
Outreach Lab (AEQ), which was established at the Research Center for Advanced Science and
Technology, University of Tokyo in April 2021.

In this field, we focus on the "educational ecosystem," where diverse stakeholders collaborate and
co-create, as a "mechanism" for realizing interdisciplinary and enriching learning, exemplified by
inquiry-based learning and STEAM education. Furthermore, we are paying attention to the
"coordinators" who possess hidden leadership qualities and their functions as key players in
promoting this ecosystem.

We believe that the qualities and abilities required of a coordinator are not only important for bridging
secondary and higher education, but also for individuals who will be responsible for diverse and
broad-ranging activities such as policy formation and solving social issues, in today's world where
interdisciplinary integration is increasingly demanded.

In this field, we aim to contribute to the design of educational systems and the development of future
leaders through various research projects, and to cultivate highly skilled individuals who will drive the
creation of new social systems and the resolution of social issues through doctoral programs.

Educational Ecosystem

We examine educational ecosystems as collaborative frameworks that bring together
diverse stakeholders across institutional and disciplinary boundaries. In particular, we focus
on the design and management of multi-actor educational systems that promote
inquiry-based learning, STEAM education, and partnerships between secondary education,
higher education, and public sectors.

Coordinator

We investigate the roles, functions, and competencies of coordinators who facilitate
collaboration among diverse stakeholders in complex educational settings. Particular
attention is given to their capacity to mediate across organizational, disciplinary, and
professional boundaries and to support the sustainability and development of collaborative
educational practices.

Development of Practice-Oriented Highly Skilled Professionals

We aim to cultivate master’s- and doctoral-level professionals who can exercise leadership in
interdisciplinary and cross-sector educational collaboration. Through research and practice, we
seek to foster highly skilled professionals capable of designing, implementing, and advancing
innovative approaches to education and public problem-solving.

From Individual Initiatives to
a Collaborative Ecosystem

EB Towards Greater Interdisciplinarity
in Educational Research

Advanced Education Co-creation| Mori Akiko Laboratory

» Associate Professor

Akiko MORI

Research Area Education

» Project Research Associate
Kae YOSHINO

» Project Research Fellow
Kae ISHIHARA

Column

At the Tokyo Metropolitan Government, | was involved in
areas such as urban strategy, international finance, and
taxation. However, what first drew me toward the field of
education was the profound impact of my experience
studying at a graduate school in the United States.

Some time after returning to Japan, | applied to work at
the Board of Education, where | was responsible for
developing global competencies among students. | was
involved in a wide range of initiatives, including the
establishment of TOKYO GLOBAL GATEWAY, also
known as Tokyo English Village.

After these experiences, | came to aspire to expand my
work beyond Tokyo to the national and international levels
and to pursue educational innovation from a broader and
more independent perspective. This led me to leave the
Tokyo Metropolitan Government and begin my current

career.

https://morilab-edu.jp/

mori@dir.rcast.u-tokyo.ac.jp E E
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Policy Research on Science
and Technology

Social Science

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

| Scientification 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 ecosystem (Silicon Valley, Shenzhen)

| Empirical research on science, technology and innovation policy

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

| Big 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).

El Framework of science,
technology and industry indicator

Regional innovation ecosystem in Shenzhen

Technology mapping for characterizing university inventions
(natural language process of patent documents)

Motohashi Laboratory

> Professor
Kazuyuki MOTOHASHI

Research Area

Technology Management Strategy,
Global Business Strategy, Science and Technology Policy,
Bibliometrics

> Research Associate
Mohamed Amir HAZEM

» Research Associate
Huiheng LIN

Column

After working as a government official at METI
(Minitry of Economy, Trade and Industry), |
moved to an academic in 2002. Since them, |
have been involved with variety of research
project on science and technology policy. My
approach for the research is exploring scientific
understanding on innovation activities, i.e.,
managing technology and market risk of new
product/service development. For this scientific
approach to innovation studies, please refer to
the following youtube video.

https://www.youtube.com/watch?v=bDUVif717ro

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

motohashi@tmi.t.u-tokyo.ac.jp
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Social Science

A Strategic Hub for Resonant Collaboration
— The Intersection of Global Knowledge and Dialogue

I Economic Security and Intelligence: Navigating a Shifting Global Order

The world today is undergoing a historic transformation, shaped by intensifying geopolitical tensions and fierce
competition over advanced technologies. In this context, the concept of "economic security" - the safeguarding of a
nation’s prosperity and stability - is rapidly gaining strategic importance. Key issues include the resilience of critical
infrastructure and supply chains, and the strategic governance of cutting-edge technologies such as semiconductors,
Al, quantum computing, and biotechnology. Addressing these challenges requires a comprehensive knowledge
base that bridges research, policy, and international affairs.

Japan is now actively building an “economic intelligence” framework to monitor and analyze global trends in
institutions and policy. At our lab, researchers from the United States, the United Kingdom, France, the Netherlands,
Italy, Denmark, Ukraine, India, South Korea, Hong Kong, Australia, and Okinawa work together on a daily basis.
Others join from various countries on a rotating basis for research stays. This intersection of diverse perspectives
fosters an intellectually vibrant environment of co-creation with global talent.

At the Forefront of International Collaboration and Public Dialogue

Strategic decision-making in an era of uncertainty demands robust dialogue across countries and disciplines. Our
lab engages in wide-ranging partnerships across the Indo-Pacific, deepening intellectual collaboration with
universities and think tanks worldwide through MOUs, talent exchanges, joint research, and co-hosted symposia.

In the first half of 2026, we hosted public symposia featuring senior ministerial-level leaders from countries and
international organizations, including the Federal Minister of Transport of Germany, the Minister for Foreign Affairs
of Iceland, the Minister of Economic Affairs of Finland, and an Assistant Secretary General of NATO. We have also
organized book talks with scholars from leading universities around the world, as well as dialogue sessions featuring
senior officials from international organizations, including a UN Under-Secretary-General, and executives from
relevant ministries and agencies in Japan. These events are open to the public, creating inclusive spaces for
dialogue that anyone can join.

I Implementing Public-Private Partnership

Effective economic security strategies must be co-developed with the private sector. Our lab partners with
various companies, including those that: visualize geopolitical risk using big data; advance disinformation
countermeasures; and develop products using biomanufacturing technology. These partnerships create dynamic
spaces where intelligence, technology, analysis, and implementation intersect, and represent ongoing efforts to
promote economic security collaboration with the private sector.

I Cultivating the Next Generation of Global Talent

Strengthening Japan’s capacity to communicate internationally among the next generation of leaders is an urgent national
priority. Our lab provides young scholars from Japan and abroad with opportunities to engage with real-world issues in
economic security. In addition to dialogue sessions with visiting dignitaries, over the past year we have conducted an Al
policy simulation for young professionals with the RAND Corporation, a student workshop co-hosted with NATO at the
Osaka Expo, multiple seminars and workshops with undergraduate and graduate students visiting Japan from overseas, as
well as events for high school students.

Through these programs, the Japanese youth gains first-hand exposure to strategic challenges and develop the capacity
to think and act collaboratively across borders. Each day, new forms of resonant co-creation emerge between future leaders
and the world around them.

n Symposium featuring Patrick Schnieder, Federal Minister of Symposium featuring Sakari Puisto,
Transport of the Federal Republic of Germany: Minister of Economic Affairs of the Republic of Finland:
“Trusted Mobility in an Era of Economic Security” “Finland in a Geoeconomic World”

Symposium featuring Porgerdur Katrin Gunnarsdottir, n Symposium featuring Ms. Tarja Jaakkola,
Minister for Foreign Affairs of Iceland: NATO Assistant Secretary General:
“Japan-Iceland Cooperation on Economic Security” “Japan-NATO Cooperation in an Era of Emerging Technologies”

Economic Security Intelligence

Igata Laboratory

» Project Lecturer
Akira IGATA

Research Area

International Politics /
Economic Security

P Project Academic Specialist
Maya SOBCHUK

Research Area Disinformation / Information Operation

Column

Economic security is a newly emerging policy
field in which countries around the world are still
trying to find their footing. | follow the latest
developments internationally to analyze their
implications for Japan’'s government and industries
to come up with research papers and policy
recommendations. During particularly intense
weeks with multiple speaking engagements in
different cities around the world, | sometimes
return to Haneda Airport from overseas only to go
directly from the second-floor arrival lobby to the
third-floor departure lobby to board another flight.

As Japan'’s efforts in economic security gain
increasing global attention, foreign dignitaries and
experts are visiting Tokyo more frequently, creating
real opportunity costs for being out of town. To
make the most of both worlds, there are days when
| take the earliest morning flight to a conference,
return home immediately after speaking, and
attend evening meetings in Tokyo with overseas
visitors. In times of geopolitical tension, | have even
visited four embassies in a single day for
back-to-back closed-door discussions.

At day’s end, quiet evenings with my two cats are
often the calmest and most grounding moments of
my day, helping me reset and prepare for another
full day ahead.

At the Igata Lab, we are seeking students and
early-career professionals who are interested in
economic security. In addition to supporting event
operations and research activities, participants can
observe international conferences hosted by the
lab, take part in English-language workshops and
policy simulations for students, and join discussions
with senior government officials from various
countries invited to public symposia and
closed-door exchanges. If you are interested, please
visit our lab website for more information.

https://esil.rcast.u-tokyo.ac.jp/

akira-igata@g.ecc.u-tokyo.ac.jp E- E
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Social Science

Macroeconomics

Understanding the Economy as a “System”

Rather than viewing the economy as a simple collection of data points, | seek to understand
it as a complex, interconnected system. This systems-based perspective allows me to
examine the causes of economic fluctuations, uncover the driving forces behind them, and
consider what kinds of policy responses are most effective.

Economic movements are shaped by the interaction of many interrelated factors. Without a
holistic understanding of these dynamics, effective policymaking is difficult. For instance,
when discussing whether a weaker yen is good or bad for Japan, it is essential to examine
the causes of the depreciation. Without such context, one cannot offer accurate
assessments or appropriate policy advice.

Furthermore, the policy-economy relationship is bidirectional. Policies influence economic
conditions, but economic realities also shape the policy environment. These feedback loops
mean that analyzing raw data alone is not enough to assess the true impact of a policy.

My research currently focuses on two key themes:

I 1. International Finance and Its Impact on Industrial
Structure and the Macroeconomy

Over the past decade, the yen has

depreciated by more than half against the

dollar. This has enhanced the competitiveness

of Japan’ s manufacturing and export sectors

but also increased the cost of imports, raising

prices for intermediate and consumer goods

and worsening Japan’ s terms of trade.

Exchange rate fluctuations, therefore, have

broad macroeconomic implications.

My research aims to clarify: Figure8:Model with observed productivi-
(1) the long-term determinants of real ties in traded and non-traded sectors and
exchange rates, an endogenous trades sector wedge

(2) the mechanisms by which globalization
transforms industrial structures over time, and
(3) the effects of currency fluctuations on
industrial composition and macroeconomic
outcomes.

Source: Devereux, Fujiwara and
Granados, 2025, “Productivity and
Wedges: Economic Convergence and the
Real Exchange Rate.”

2. Structural Change and the Future of the Japanese Economy

Economic development brings structural change: agriculture declines, manufacturing
rises, and eventually services become dominant. Yet this progression varies across
countries. In some advanced economies like Japan and Germany, manufacturing
remains strong despite the rise of services. In contrast, countries like India have seen
services expand rapidly before manufacturing fully matures.

My research investigates the causes of these differences. Understanding them will
help forecast Japan’ s future industrial landscape and support the development of
more effective industrial policies.

Figure2. PREMATURE DEINDUS-
TRIALIZATION UNDER THE
BAUMOL EFFECT:NUMERICAL
ILLUSTRATION

Source: Fujiwara and Matsuyama,
2024, "A Technology-Gap Model
of Premature Deindustrialization.”
American Economic Review.

Fujiwara Laboratory

» Professor

Ippei FUJIWARA

Research Area
Macroeconomics, International Finance

Column

There are many things we take for granted that
may, in fact, be incorrect. For example, few
people question the idea that "when the inflation
rate rises, the central bank raises interest rates."
At the same time, the explanation that "when the
inflation rate rises, interest rates also rise—
namely, nominal interest rate = real interest rate
+ inflation rate" is also generally accepted
without much resistance. However, when we try
to reconcile these two ideas, confusion often
arises. It starts to seem as though raising the
nominal interest rate would actually cause the

inflation rate to rise.

Admittedly, | myself did not fully understand this
when [ first joined the Bank of Japan. Even such
seemingly simple matters must be considered
within the broader framework of the economy as
a system—specifically, in the context of dynamic
general equilibrium models that take into
account price stickiness. | believe that viewing
the economy as a system is extremely valuable
for developing better policies.

https://sites.google.com/site/ippeifujiwara/

ey

ippei.fujiwara@gmail.com
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Social Science

What kind of world do we want to live in?

My research focuses on international security, with a particular emphasis on Russia
and the countries of the former Soviet Union.

| joined RCAST in 2019. Looking back, it was still a period in which large-scale
conflicts were relatively rare. With growing attention being paid to emerging security
challenges such as pandemics, climate change, and disinformation, the prospect of
states waging large-scale war against one another over a period of years was not, it
seems to me, taken very seriously.

That atmosphere changed decisively with Russia’ s invasion of Ukraine in 2022.
Large-scale interstate war, which had somehow come to be treated either as a relic
of the past or as a remote possibility for the future, became a reality before our eyes.
This development also forced Japan, facing China’ s rapid military build-up and North
Korea’ s nuclear and missile programs, to fundamentally reassess its security
outlook. The destabilization of the Middle East following the outbreak of the Gaza
conflict in 2023, including the U.S. and Israeli attacks on Iran in 2026 and the
blockade of the Strait of Hormuz, has also profoundly shaken the security
environment of both Japan and the wider world.

Against this historical backdrop, the Division of International Security Studies seeks
to develop a distinctive approach to security research. The first pillar of our work is to
further advance our long-standing research on military policy in the countries of the
former Soviet Union. The military capabilities of Russia and Ukraine have attracted
significant attention as a result of the current war, yet this field remains insufficiently
developed in Japan. By working with partners overseas, we aim to produce
internationally competitive research from Japan.

The second pillar is to articulate a form of security research that can be pursued
precisely because we are based in Japan. China and North Korea, as noted above,
are now widely recognized as major security challenges, and both are located in
Asia. Russia is often perceived as a distant country, yet its Far Eastern region lies
immediately next to Japan. Owing to these geographical conditions, Japan has long
maintained relations with China, the Korean Peninsula, and the Russian Far East,
accumulating substantial knowledge and expertise. We hope to make the Division of
International Security Studies a hub for research that draws on this accumulated
knowledge and develops it further.

The third pillar of our work is the use of commercially available data, such as satellite
imagery, and artificial intelligence in international security research. Tasks that were
once possible only for national intelligence agencies can now be undertaken with far
fewer resources. The spirit of the Division of International Security Studies is to take
this new reality seriously and to ask: if such research is now possible, why not
attempt it ourselves? We intend to continue pursuing such challenges in the years
ahead.

International Security Studies | Yu Koizumi Laboratory

» Associate Professor
Yu KOIZUMI

Research Area

International Security Studies, including Russia and
the Former Soviet States

Column

In November 2025, the government of the
Russian Federation imposed an indefinite entry
ban on me. In other words, | have been barred
from entering the very object of my research.
This kind of worldly relationship with one’ s
object of study is, | think, one of the
fascinating—and troublesome —aspects of
research in the humanities. | doubt this sort of
thing happens very often in the natural sciences.
One does not usually hear of a researcher
offending a virus, or of a supercomputer
suddenly becoming distant and cold.

More broadly, the question of whether
humanistic research, conducted as it inevitably is
within such relationships, can properly be called
a science has long been a matter of debate.
Since the twentieth century, there have been
continuous efforts to make the humanities more
scientific, as well as arguments over whether
they need to be scientific in the first place. One
might call this the history of humanists asking
themselves, “Who are we?”

| do not claim to have the ability to plunge deeply
into these debates myself. What | would like to
do, rather, is to explore ways of continuing
research even when one’ s object of study
dislikes one —using tools such as satellite
imagery along the way.

koizumi@me.rcast.u-tokyo.ac.jp
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Social Science

Strategies for Japan and the World: Navigating
the Geopolitical Implications of Scientific and
Technological Advancement

Rapid advancements in science and technology, particularly in emerging fields such as Al and cyberspace,
present a complex array of novel challenges. Chief among these are the geopolitical implications—including
economic security within an increasingly volatile international environment—as well as the surfacing of new
domestic and global governance issues. Furthermore, this new era of competition necessitates a fundamental
reassessment of strategies to fortify the foundation of Japan's scientific and technological capabilities.

To address these multifaceted challenges, our laboratory conducts research centered on the following core
areas in close coordination with international partners. Grounded in rigorous academic research, we strive to
bridge the gap between theoretical insights, actionable policy recommendations, and real-world problem-solving.

1. Science and Technology Policy

This pillar focuses on policies designed to strengthen the foundation of Japan’ s scientific and technological
capabilities. We analyze the dynamics of innovation ecosystems—including industry-academia
collaboration—and investment strategies. Furthermore, we identify Japan's strategic "strengths" in an era
characterized by both international competition and cooperation, evaluating the policy options required to
bolster them. Through the lens of science and technology diplomacy, we also examine Japan's global
diplomatic strategies and its approach to international governance, including standardization and rule-making.

2. Global Consensus-Building Policy

This area examines international coordination, consensus building, and compliance mechanisms to
address transnational challenges. By analyzing the underlying political dynamics, we focus heavily on
Japan's role within the international community. We provide analysis and recommendations on the
international standardization of emerging technologies (including Al and synthetic biology) —areas
highly susceptible to geopolitical forces—as well as next-generation intelligence-gathering strategies.
Our scope extends to domains where governance mechanisms are just beginning to take shape, such
as space. Additionally, we explore ways to enhance domestic policies to effectively address these
global challenges, including in the realm of public health.

3. Economic Security Policy

This research explores the intersection of economic security and technology diplomacy. We actively
analyze the policy trajectories and strategic significance of supply chain resilience and strategic
technological partnerships within multilateral frameworks, such as the Quad. By collaborating with
international organizations, governments, and industry partners, we aim to contribute to policy
implementation that reflects the latest global realities. Furthermore, we study the policies and legal
frameworks required to safeguard national security through economic means. We also emphasize
the analysis and formation of intellectual property rules, advancing research on IP law with a view
toward both fostering innovation and protecting national interests.

Presentation at the QUAD Critical and Emerging
Technology Forum

El Policy dialogue with health experts
from the United States
(Photo credit: Sasakawa Peace Foundation US)

The QUAD Critical and Emerging Technology Forum [El Seminar Space at RCAST
organizing team

Global Consensus Making Policy

Takemi Laboratory

> Associate Professor
Ayako TAKEMI

Research Area

Political science, Public
administration, Global
governance

> Project Researcher
/Professor Emeritus
at the University of Tokyo

Katsuya TAMAI
Research Area

Intellectual Property, Law
and Rule-making Strategies

» Project Assistant Professor
Daisuke KAWAI

Column

While global coordination remains essential for
addressing transnational challenges, maintaining
effective response capabilities consistently presents
significant obstacles. Moreover, the growing
complexity of geopolitical dynamics has made
securing national interests in appropriate ways
increasingly difficult.

Our laboratory members investigate solutions to
these complex problems, drawing on diverse practical
expertise across legal affairs, international
organizations, and renowned think tanks. We have
also established the Economic Security and Policy
Innovation Program, which actively develops policy
recommendations in emerging science and
technology fields and other areas where established
solutions do not yet exist. This work proceeds through
extensive collaboration with partner think tanks
globally, industry stakeholders, and international
teams, while hosting international conferences and
fostering strategic partnerships worldwide.

We employ various approaches to ensure our
research remains both engaging and empirically
grounded, enabling participants to apply these
experiences in their future careers. We welcome
interested individuals to join our collaborative
research endeavors.

takemi@g.ecc.u-tokyo.ac.jp
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seeiaiseience -2 Religion and Global Security | lkeuchi Laboratory

5
Integrated studies of various facets of . .
Security, searching for ways to overcome 3
. . . 3
conflicts which arise from between the g
. . . m
multiple religio-normative systems g
Globalization has shaken the building blocks that have underpinned the modern world, §
such as human rights and democracy, borders and peoples, international law and > Profe;s.oHKE HI §
sovereign state systems and forced reconfigurations. The rise of non-Western Satoshi uc
countries and emerging technologies are also transforming the existing international Research Area
order. The main mission of our division is to grasp those processes as issues of "global Islamic Political Thought, Middle East Studies, %
- . . . International Terrorism 3
security" in a comprehensive sense, and to consider measures to deal with them. g
[os]
> Project Professor é
. Norito KUNISUE E
Religious thought, Ideology, and beyond
Religious thoughts and ideologies remain to be the core of identities of individuals and ‘;“?
groups. It took Prof. Ikeuchi for ten years, from October 2008 to September 2018 to 3.
tackle with this issue as an associate professor and Pl of the Islamic Political Thought g

Division of RCAST. In 2019, Yu Koizumi, Project Research Associate (currently
associate professor), joined the team, expanding our research area to include the

n

—ash

Eurasian order. g
Today, international affairs have become )
increasingly complex and fluid, requiring §
innovative and diverse ways of understanding §

The challenge of ROLES and dealing with them. The Research Center
for Advanced Science and Technology Open %g

In 2020, the Division of Religion and Global Security initiated the establishment of the Laboratory for Emergence Strategies (ROLES) gg

RCAST Open Laboratory for Emerging Strategies (ROLES). As a think tank within the of the University of Tokyo was established in § g

University of Tokyo, ROLES is actively working on global security-related issues 2020 as a “open laboratory” where academics g

including religion, geopolitics, |.d.eology,.and techn9logy, j.om.ed by varl.ous Iea.dmg and practitioners can freely and openly interact, 2

researchers and exper.ts. In .addmon to this, RO.LES |s functioning as the.mtpjrnanonal exchange, and collaborate on a variety of 2

platform for cooperation with the world’ s universities and research institutes for o ) . . . ®

. . . . pressing international issues including strategy, =

strategy, security, and international relations. ) o o ; B
security, religion, geopolitics, ideology, S
technologies to stimulate better understanding g
and ideas through analyses and discussions. §

38
&4
38

The Shock of the Islamic State, Tokyo, Presenting at the Panel on Cybersecurity at the
Bungeishunju, 2015 Istanbul Security Conferene 2019

sweibold yoseasay
palosuods ajeiodio)

https://roles.rcast.u-tokyo.ac.jp/ [ORECIO]
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http://ikeuchisatoshi.com/
ikeuchi@me.rcast.u-tokyo.ac.jp
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Social Science

Oral history Political study Public policy
administration

(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.

Political Administrative System

Makihara Laboratory

» Professor
lzuru MAKIHARA

Research Area

Political science,
Public administration

Column

Makihara's work involves researching Japan's
administrative system based on its actual conditions
and elucidating its structure. Japanese politics have
long been characterized by the extended rule of the
Liberal Democratic Party (LDP). Therefore, LDP
research is actively conducted in the field of political
science. However, while there are studies on
individual components, such as the Prime Minister's
Office or the Ministry of Finance, regarding the
"bureaucratic-led administration" that the LDP
government has followed, there has been no research
that looks at the administrative system as a whole.
"Administration is like a 'system' where the process is
entirely invisible. | wanted to 'see through' that,"
Makihara said. Thus, he started his research by
exploring the actual conditions of administration from
during World War Il to the postwar period, especially in
the 1950s. This 15-year research was published as
"Cabinet Politics and 'Ministry of Finance Domination',"
receiving high praise as a significant work that clarified
the structure of the relationship between politics and
bureaucracy and the administrative system.

However, Makihara's research does not stop at
depicting the 1950s. "My research connects points
from the past and aims to clarify temporal 'changes'.
Doing so makes the present visible. Furthermore, it
allows us to see a bit into the future. | believe that this
knowledge can help society understand the
bureaucracy and administration of this country.
That’ s why | share my views when requested by the
media or the government."

Makihara provides a clear view of the internal structure
of the administration, which cannot be seen by merely
looking closely. He offers not a single X-ray image but
a series of photographs capturing changes over time.
(From UTOKYO VOICES 095)

https://park.itc.u-tokyo.ac.jp/makihara/

contact@pha.rcast.u-tokyo.ac.jp
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sarierrree 21 §ocial Inclusion Systems

Creating a new societal system for people
with difficulties in learning and working

| Inclusive educational environments and transition support

With regard to inclusive education, we aim to develop human resources with disabilities
who can play an active role in society through practice (e.g. DO-IT Japan) and
research on supporting the transition of students with disabilities to university and
career and the use of assistive technology. Activities are carried out throughout the
year under themes such as self-advocacy, independence and self-determination, with a
focus on the use of assistive technology. We are building a center of research and
practice on inclusive education systems, including collaboration with students with
disabilities and the use of ICT through industry-academic and international cooperation.

Guaranteeing accessibility of learning materials and books

We develop “Onsei-Kyozai” , which are accessible digital textbooks that can be used
by students with visual impairment, learning disabilities or other difficulties in reading
printed materials, and that can be used with tablet devices) and distribute them online
throughout the country. In addition, in collaboration with elementary/secondary schools,
we conduct research for the development of systems and teaching methods for the
smooth delivery of Onsei-Kyozai. We are also carrying out practical research to support
the smooth implementation of organizations that produce Onsei-Kyozai/enlarged
textbooks/Braille textbooks by developing new systems and delivery infrastructures that
enable the rapid production and provision of intermediate data for accessible textbooks.

Building regional systems that create inclusive work styles

We are working to build regional systems that create flexible working styles so that
people with a variety of disabilities and illnesses can play an active role in the
employment field. We are developing ultra-short-time employment models that enable
people to work in regular workplace roles for as little as 15 minutes or one hour per week,
and we are conducting research on improving workplace productivity and realizing and
implementing inclusive working styles for diverse people in local communities in
collaboration with local authorities and business groups across the country.

EB The group photo of DO-IT Japan students Infrastructure of accessible educational materials

Regional system model for ultra-short-time work

Kondo Takeo Laboratory

» Professor
Takeo KONDO

Research Area

Inclusive education and
employment, assistive
technology

» Project Associate
Professor

Kiriko TAKAHASHI

Research Area

LD, AT, Disability, UDL,
STEM

> Project Professor Makoto YUASA

» Project Assistant Professor
Ayumi MATSUKIYO

Column

In school and work environments, there are
various social barriers that prevent the
participation of people with disabilities or other
backgrounds. For humans, the desire to learn
and the desire to work are very natural feelings.
Of course, learning and working should be
respected as individual rights, and no one should
be forced to conform to these desires.

However, | believe that a society where people
can naturally choose to learn what they want,
where they want, when they want to learn, and
the same for work, represents a cultural pinnacle
of human society. When considering the
inclusion of people who have been left behind
from learning and working opportunities, | place
great importance on the perspective of how we
perceive "disability" and the use of technologies
that enable inclusion. | continually think about
and practice what an inclusive society looks like,
valuing these perspectives and approaches.

https://sis.rcast.u-tokyo.ac.jp

kondo@bfp.rcast.u-tokyo.ac.jp
kiriko@at.rcast.u-tokyo.ac.jp
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Barrier Free

Towards accessible science
laboratories in Japan

Japanese universities are now creating inclusive classroom environments, and
various supports are available for students with disabilities (SwD). However, the
number of SwD in science, technology, engineering, and mathematics (STEM) is
minimal due to the lack of accessibility.

We are now working on accessibility in science, mainly focused on researching
and developing an inclusive laboratory so that STEM students and researchers
with disabilities or chronic conditions can freely conduct experiments. All our
facilities, including lab tables, lab sinks, reagent storage cabinets, emergency
showers, and eyewash basins, have been developed using inclusive design
principles by researchers who use wheelchairs. In the future, accessible
laboratory equipment like those developed here should be standard at other
universities and educational institutions.

Despite the diverse needs of researchers with disabilities, the issue of
accessible laboratories remains low on the priority list. While there are several
commendable efforts in Japan to promote diversity within academic societies,
more work is needed to improve accessibility in science. We believe that the
accessible lab we are building is not just a proof of concept, but a beacon of
hope that demonstrates the potential to foster equality and representation,
particularly in disability inclusion, within Japanese academia. The barrier-free
laboratory that we are now preparing will soon be open for business, providing a
platform for SwD to gain hands-on research experience. Through this initiative,
we are not just advocating for change, but actively working to inspire other
research and educational institutions in this country to embrace these inclusive
laboratory ideas.

Application for consideration of accommodation
in the laboratory

B Virtual reality of a laboratory for chemistry

Accessible lab furniture

Inclusive design laboratory

Namiki Laboratory

> Associate Professor
Shigehiro NAMIKI

Research Area

Biology

> Research Assistant Professor

Satoshi KUDO

Research Area
Philosophy

Column

When | was a postdoctoral fellow, | lost the ability
to walk due to a severe neurological disease and
once gave up on my research. However, through
various connections, | am now back at university
conducting research. The reason | decided to
give research another try is that | learned there
are a significant number of researchers with
disabilities and that some countries have cultures
and systems that welcome researchers with
disabilities.

The main difficulty | face in my research is the
barriers in the laboratory environment. One
reason is that laboratory design does not take
into account the needs of people with disabilities.
This issue is common to others, such as students
with disabilities, people with illnesses or acquired
disabilities, and the elderly. By collaborating with
people in various positions inside and outside the
university, | am working on making the laboratory
environment barrier-free through an "inclusive
design" approach that considers designs usable
by people with significant limitations, such as
disabilities.

We plan to use this space to provide scientific
research experiences to students with
disabilities. | hope to realize the global trend of
expanding participation in STEM fields by people
with disabilities here in Japan as well.

https://idl.tk.rcast.u-tokyo.ac.jp/

namiki@rcast.u-tokyo.ac.jp
kudo@bfp.rcast.u-tokyo.ac.jp
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Barrier Free 08 TOj iSha'Ken kyu

Facilitation and verification of Tojisha-Kenkyu
through an interdisciplinary approach

Tojisha-kenkyu (self-directed study) is a new research activity that began in Japan in
2001. It is a research method developed to help people with mental health conditions
who had been in psychiatric hospitals for a long period of time cope with the
difficulties they faced in their lives in the community after being discharged from the
hospitals. Since then, the research has expanded to include not only mental health
conditions, but also addicts, neurodivergents, people with chronic pain, transgender,
and other minorities as a method of self-help. More recently, tojisha-kenkyu has
begun to be conducted among people who identify themselves as the majority, such
as the difficulties of the child-rearing generation, hikikomoori (shut-ins), and medical
professionals.

Tojisha-kenkyu is gaining attention not only as a method of self-help, but also as a
research method that produces new knowledge. In fact, tojisha-kenkyu was born out
of the need to create new knowledge for those who want to understand and
communicate their own experiences, but lack the concepts and phrases to express
them. Since 2015, our laboratory has been working with experts in philosophy, social
science, medicine, engineering, and other fields to devise new concepts and phrases
for unspecified experiences, to test hypotheses proposed in tojisha-kenkyu, and to
develop support methods for latent needs that have emerged through tojisha-kenkyu.

Furthermore, tojisha-kenkyu has been utilized as a method to realize teams and
organizations where diverse people can achieve high performance through mutual
understanding and collaboration in companies, universities, support offices for people
with disabilities, penal institutions, and so on. Our laboratory has conducted research
in companies, disability support offices, and central government ministries and found
that leaders with accurate self-knowledge increase the psychological safety of their
teams, resulting in improved performance, work engagement, and mental health, as
well as reduced discrimination. Currently, we are using tojisha-kenkyu as an
intervention program to foster leaders' self-knowledge and are examining its
effectiveness.

Thus, tojisha-kenkyu is a unique activity that has three aspects: a method of
self-help, a method of research, and a method of organizational change.

El Kumagaya Lab

Kumagaya Laboratory

» Professor

Shinichiro KUMAGAYA

Research Area
Pediatrics, Tojisha-kenkyu

» Project Professor

Soichi NOGUCHI

» Project Research Associate

Noriko KATSUYA

» Project Research Associate

Akiko MATSUO

@
o
3
@
2
@
@

Column

| was born with a disability called cerebral palsy
and live my life using an electric wheelchair.
After working as a pediatric clinician, | began
my research activities with the theme of
participatory research. Participatory research,
which starts from the experiences and needs of
various individuals, is filled with surprise, hope,
and humor as it establishes interdisciplinary

research.

https://touken.org/

kumashin@bfp.rcast.u-tokyo.ac.jp E E
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Barrier Free

We are researchers with disabilities who
conduct studies aiming to make people
and society more accessible

In the Interdisciplinary Barrier-Free Study, Project Professor Dr. Satoshi
Fukushima, the world's first deafblind university Professor, together with other
researchers who themselves have disabilities, take the initiative in conducting
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.

Associated 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
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.

EB “My Life with Communication” “Living Deafblind "

Prof. Fukushima communicates using Finger Braille

Interdisciplinary Barrier-Free Study | Fukushima Laboratory

> Project Professor

Satoshi FUKUSHIMA

Research Area
Interdisciplinary barrier-free Study,Disability studies

> Professor (concurrent)
Ryoji HOSHIKA

Research Area
Sociology

Column

When you say hello to me, there will be a two
or three second delay before | say hello back.
This may feel like | am on the surface of the
Moon, and we are talking over a radio.

The average distance between the Earth and
the Moon is around 380,000 kilometers. The
radio waves used for remote communication
travel at the speed of light, so a simple
calculation shows that a return trip takes about
two and a half seconds.

| am not actually on the Moon, of course, but
rather in a world like the empty space on the
night side of the Earth. In other words, | am living
in a dark and soundless perceptual world. This is
because | am a deafblind person who can
neither see nor hear.

Given such circumstances, how are people to
converse with me? | mainly rely on an interpreter
using a method called “finger braille.” Finger
braille is a way of communicating in which three
fingers of each hand correspond to the
combinations of six dots used in braille.

Even if they cannot see or hear, people can live
if they have “words.” | am proving this every day
of my life.

http://bfr.jp/

fukusima@rcast.u-tokyo.ac.jp
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Chemical Biomedicine °* °0c

Understanding emotional learning and
psychiatric disorders from the functional
units of the brain

Brain functions are generated by complex circuits formed by neurons. In particular,
the junctions between neurons, named "synapses", are crucial functional elements
with distinct properties depending on the brain region, and their collective activity
gives rise to higher-order brain functions. The inherent complexity and diversity of
these biological functional units represent a fundamental distinction from artificial
neural network models. Our goal is to understand the brain through the lens of
these functional elements, and to elucidate how alterations in their properties lead
to brain dysfunctions, including psychiatric disorders.

Multi-Scale Research: From Single Synapses to Behavior

In our laboratory, we utilize cutting-edge technologies, such as two-photon excitation
microscopy, to meticulously unravel how individual synapses operate as functional
units and how their ensembles exhibit cellular-level characteristics. We conduct
multi-layered research that bridges molecules, cells, and behavior, ranging from
elucidating the molecular basis that shapes these cellular functions to understanding
their behavioral significance in individual organisms. We focus particularly on the
actions of monoamines including dopamine and serotonin, which regulate learning
and motivation, as well as the effects of the immune system, including cytokines,
whose critical role in brain function has gained significant attention in recent years.

| Understanding Psychiatric Disorders through
Brain Functional Elements

Psychiatric disorders, many of which have long remained poorly understood, are
challenging to grasp because they arise from the complex interaction between
genetics and the environment—essentially manifesting as disorders born "between
society and the brain." Using animal models, we dissect and examine how
mismatches of brain functional elements and given environmental characteristics lead
to disabilities. We actively promote translational research that tackles the challenging
question of how to bridge insights gained from animal models to a deeper
understanding of the human mind and pathology.

B Understanding emotional learning and psychiatric disorders from the functional units of the brain

Cellular Neurophysiology

Yagishita Laboratory

> Professor

Sho YAGISHITA

Research Area  Neuroscinece

> Assistant Professor  Yutaro KASHIWAGI

Research Area | Neuroscinece

Column

We will be launching our laboratory at RCAST in
2026. Having conducted research for many years
at the Graduate School of Medicine, we very
much look forward to pursuing our work in the
environment of RCAST, where experts from a
wide range of fields gather beyond the
conventional boundaries of biomedical science.
After entering the University of Tokyo, it was at
RCAST that Yanagishita first learned basic
biological experiments, such as the culturing of E.
coli. At the same time, RCAST was home to a
diverse array of research activities, including
laboratories in knowledge science, and was filled
with the intellectual energy of interdisciplinary
exchange. | still vividly remember how exciting
that atmosphere felt.

I am truly delighted to be able to return to this
memorable place, to once again receive
intellectual stimulation myself, and to devote
myself, together with younger researchers, to the
creation of new knowledge. Building on the
foundation of our medical research to date, we
hope to develop interdisciplinary research that is
uniquely possible at RCAST.

https://sites.google.com/view/yagishita-lab

syagishita@g.ecc.u-tokyo.ac.jp
kashiwagi@g.ecc.u-tokyo.ac.jp
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Seeing, Knowing, and Creating Proteins

- Connecting Micro-level Understanding to New Biotechnology

Proteins, the building blocks of life, have evolved over millions of years to perform a
myriad of functions. Our laboratory is dedicated to understanding the molecular basis of
these functions and harnessing this knowledge to develop groundbreaking
biotechnologies. By integrating state-of-the-art techniques such as cryo-electron
microscopy, artificial intelligence, electrophysiology, and molecular pharmacology, we aim
to push the boundaries of protein research and contribute to the advancement of the field.

Our current research focuses on three key areas:

| 1. Elucidating light-sensing mechanisms and advancing
optogenetic technologies

We investigate the molecular mechanisms by which organisms perceive and respond
to light, and apply this understanding to develop sophisticated optogenetic tools for
manipulating biological processes with unprecedented precision.

| 2. Deciphering magnetic sensing mechanisms and
establishing magnetogenetics

Our lab is at the forefront of unraveling the enigmatic mechanisms of magnetic field
perception in organisms such as migratory birds. By understanding these processes
at the molecular level, we aim to establish a novel field of magnetogenetics, enabling
the control of biological systems using magnetic fields.

I 3. Investigating diverse physicochemical stimulus sensing and
developing novel technologies and drug discovery platforms

We conduct comprehensive structural and functional analyses of proteins that are
activated by a wide range of physicochemical stimuli, including hormones,
neurotransmitters, odorants, pH, pressure, and temperature (e.g. GPCRs). By
leveraging these insights, we seek to develop innovative technologies and identify
novel drug targets for treating various human diseases.

Structural analysis of physicochemical receptors

El Research in Kato Lab

Development of novel optogenetics tools

Structural Bioengineering

Hideaki Kato Laboratory

> Professor
Hideaki KATO

Research Area

Structural Biology, Protein engineering, rhodopsins,
GPCRs, optogenetics, magnetogenetics

> Project Associate Professor Kouki KAWAKAMI
» Assistant Professor Masahiro Fukuda

» Project Assistant Professor  Suhyang KIM

> Project Assistant Professor  Kazuhiro Kobayashi

Column

Day in and day out, | find myself captivated by the
incredible ways in which living organisms harness
a diverse array of proteins, such as GPCRs,
(non-GPCR) rhodopsins, PYP, cryptochromes,
and TRP channels, to convert a wide range of
physicochemical stimuli — from light and
magnetism to heat and odorant molecules — into
forms that can be seamlessly integrated into their
biological processes. Although my busy schedule
has recently prevented me from finding time to
conduct experiments myself, engaging in
discussions about data and projects with my
students and postdocs has become a daily
source of inspiration and motivation. In my
personal life, | used to be a night owl, typically
waking up at 9 AM and going to bed around 3 AM
the following morning. However, recent changes
in my living situation have surprisingly
transformed me into a morning person, with my
current routine involving waking up at 7 AM and
heading to bed around midnight. When | am not
in the lab, | enjoy exploring new cafes, going boat
fishing, and engaging in stimulating conversations
about science over delicious food and drinks.

https://park.itc.u-tokyo.ac.jp/hekato_lab/

c-hekato@g.ecc.u-tokyo.ac.jp
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Exosome in Disease Etiology and
Detection

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 mMRNAs, 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.

Exosome 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.

Deciphering 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.

Deciphering the inter-organ interaction of
exosomes and how it could relate to different
Pathological/physiological conditions

B Exosome in disease etiology and detection

Hoshino Laboratory

> Professor

Ayuko HOSHINO

Research Area

Molecular biology, Exosome
biology, Disease Biology

> Assistant Professor  Naotaka IZUO

> Project Researcher
Amirmohammad NASIRI KENARI

> Project Researcher  Mami KATO

> Associated Researcher ~ Alex Wai CHAN

Column

* Comments from lab members

At Hoshino Lab, we strive to understand the
function of exosomes throughout the body, from
cancer and autism to aging and pregnancy. Our
diverse and inclusive atmosphere welcomes lab
members with various backgrounds, researchers
from around the world, and even high school
students visiting the lab, creating a nurturing and
stimulating environment. (Project Researcher)

In our lab, we conduct experiments while
respecting each other as researchers,
regardless of age, gender, or nationality. From
students to professors, everyone sits together in
one room, which creates a unique atmosphere
where it's easy to have casual discussions about
research methods and experimental procedures.
This collaborative environment sets our lab apart
from others. (PhD Student)

The bonds between our members are
exceptionally tight, and despite our diverse
backgrounds, we energize and support each
other through vibrant discussions, nurturing
personal and professional development.
Additionally, we're a group of free spirits who
might spontaneously head out for cherry
blossom viewing or engage in a game of Jenga.
Our lab has a distinctive atmosphere of freedom
and flexibility, where unpredictable events occur
regularly, regardless of their relevance to
research! (PhD Student)

https://hoshinolab-edu.com/

aynhoshino@g.ecc.u-tokyo.ac.jp E E
ntk3izuo@g.ecc.u-tokyo.ac.jp
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Structural Biology

Understanding of the Structure and
Function of Diverse Proteins and
Nucleic Acids, and Development of
New Technologies

| Structural 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 many proteins act like a “lock and key” on specific
substrates, some associate with RNAs that determine their specificity for target
nucleic acids. For example, the Cas9 protein from the prokaryotic CRISPR-Cas
adaptive immune system associates with a guide RNA and cleaves
double-stranded DNA complementary to the RNA guide. Thus, Cas9 has been
applied to various technologies, including genome editing. We have determined
the structures of protein—nucleic acid complexes such as Cas9, Cas12, and
Cas7-11, and elucidated their mechanisms of action. In addition, we have
performed structure-based molecular engineering to develop new genome-editing
technologies. Using multiple techniques—biochemistry, cell biology, and
cryo-electron microscopy—we elucidate the mechanisms of diverse
protein—nucleic acid systems, understand biological processes at the atomic level,
and develop useful new technologies. Furthermore, we aim to discover novel
enzymes and elucidate their structures and functions.

EB Cryo-EM structure of CRISPR-Cas7-11 Cryo-EM structure of 1IS621 bridge recombinase

Nishimasu lab

Nishimasu Laboratory

» Professor

Hiroshi NISHIMASU

Research Area Biochemistry, Structural Biology

» Associate Professor
Keitaro YAMASHITA

Research Area Structural Biology

» Research Associate Masahiro HIRAIZUMI

Column

| have always loved professional wrestling and
martial arts, and during my university years, | was
a member of the Shorinji Kempo club. As a
graduate student, | attended a kickboxing gym.
Moreover, after becoming a researcher, | started
boxing since there was a boxing gym nearby.
Since | have a personality that likes to pursue
things thoroughly, | decided to get a professional
license in 2012. Boxing also serves as a stress
reliever, and the physical and mental strength |
gained from it has been beneficial to my research.
In the past ten years, there have been
unexpected technological advancements that
have made previously impossible research
possible. The speed of technological innovation is
accelerating year by year, making it difficult to
predict research outcomes ten years from now.
Through my research so far, | have come to
understand that my strengths lie in techniques for
closely examining and altering the molecular
structures of proteins and nucleic acids. Moving
forward, | plan to continue my research,
leveraging these strengths while flexibly
incorporating new technologies and following my
interests.

https://www.youtube.com/watch?v=H7AG5hhnhKY

nisimasu@g.ecc.u-tokyo.ac.jp

keitaro-yamashita@g.ecc.u-tokyo.ac.jp
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Understanding cancer biology by
comprehensive nutriomics approach to
establish novel anti-cancer strategies

| Identification of novel cancer metabolite to promote cancer

Cancer cells accumulate physiologically active cancer metabolites (known as
oncotabolites) according to the extreme tumor microenvi-ronments and contribute
to aggressiveness of canccer such as cancer proliferation, invasion and
metastasis. We aimed to identify unknown oncometabolites and examine their
roles in cancer cells.

Understanding cancer metabolism in tumor microenvironments

Cancer cells acquire malignancy in extreme tumor microenvironments such as
hypoxia, nutrient deprivation and acidic pH. Our goal is to elucidate multi-layer
cancer metabolic adaptations against carbohy-drates, lipids and amino acids that
have been studied by independent paradigms.

I Development of cancer therapies through
comprehensive "Nutriomics" approach

Upon integration of genome, epigenome, transcriptome, proteome, and
metabolome data through the comprehensive “Nutri-Omics” approach, we try to
clarify the transcriptional-metabolic system in cancer cells accompanying tumor
microenvironments, leading to the development of novel anti-cancer treatments.

B Integrative Nutriomics approach to overcome Cell-Cell interaction-Single cell-Organella analysis

cancer

Dynamics of nuclear receptor on DNA

Integrative Nutriomics and Oncology

» Associate Professor

Tsuyoshi OSAWA

Research Area

Cancer Metabolism,
Systems Oncology, Vascular Biology

> Professor (concurrent) Youichiro WADA
» Project Professor Toshiya TANAKA

> Project Associate Professor
Takefumi YAMASHITA

» Project Lecturer Kazuyuki YAMAGATA

Column

In the Osawa Laboratory, we focus on
identifying bioactive cancer metabolites that
contribute to malignancy and elucidating the
cancer metabolic adaptation system within the
tumor microenvironment. By integrating
multi-layered omics information—genomics,
epigenomics, transcriptomics, proteomics, and
metabolomics —we approach our research from
a nutrigenomics perspective to develop novel
cancer therapies.

We are also advancing research on the control
mechanisms of cellular organelles affected by
metabolic fluctuations, aiming to understand life
phenomena at the organism, single-cell, and
organelle levels.

In the Osawa Lab, teachers and students from
various fields come together, bringing diverse
perspectives and enjoying their daily research
activities. Would you like to join us in research
that leads to the development of new cancer
therapies? We welcome inquiries from anyone
interested in our laboratory, research topics, or
collaborative research.

https://www.onc.rcast.u-tokyo.ac.jp/ja/

osawa@I|sbm.org

Osawa Laboratory
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Multiscale Fluid Science at the Forefront
—Uncovering the Essence of Flow
Across Scientific Frontiers—

When | was learning the piano as a child, | often heard the phrase, “The
foundation of music is the piano.” | now interpret this to mean that the piano’s
wide range, tonal diversity, and clarity of musical structure offer insights into
music that transcend any specific instrument. By analogy, fluid dynamics can be
regarded as the “piano” of STEAM—Science, Technology, Engineering, Arts, and
Mathematics. From the standpoint of mathematical sciences, exploring problems
across STEAM often reveals underlying structures and mechanisms that
converge on fluid dynamics. In fundamental science, this includes phenomena
like superfluid helium near absolute zero; in applied contexts, it encompasses
river flow, traffic congestion, air travel, and collective human behavior—all
nonlinear phenomena. Fluid dynamics is also crucial in CG art powered by
physics engines.

One of the oldest scientific disciplines, fluid dynamics dates back to ancient
irrigation and flood control efforts. Archimedes laid the foundation of hydrostatics
with his principle of buoyancy. During the Renaissance, Leonardo da Vinci’s
vortex sketches foreshadowed modern turbulence studies. In the 18th century,
Daniel Bernoulli’'s Hydrodynamica aimed to systematize ideal fluid theory and
hinted at kinetic concepts by linking gas pressure to particle motion. The 19th
century introduction of the Navier—Stokes equations accelerated advances in
vortex theory, turbulence, and boundary layers.

Historically, fluid dynamics has balanced two perspectives: an ontological view
that treats fluids as atomistic systems, and a phenomenological one based on
observable phenomena. The philosophical divide between Ludwig Boltzmann
and Ernst Mach exemplifies this tension. Maxwell and Boltzmann advanced
kinetic theory into statistical mechanics. In response to Hilbert’s sixth problem in
1900—"the axiomatization of physics”—Chapman and Enskog derived
macroscopic fluid equations from kinetic theory. Knudsen later defined the limits
of fluid dynamics with his dimensionless number. Kolmogorov’s K41 theory
described turbulence as a multiscale energy cascade, while his K62 theory
foreshadowed multifractal analysis.

Hilbert’s sixth problem can be seen as asking how microscopic dynamics
manifest at macroscopic scales—a question still unanswered. This is especially
true in exotic fluids like superfluid helium, where quantum effects emerge on
macroscopic levels. Multiscale characteristics also appear in functional fluids,
such as ferrofluids. Unraveling these mechanisms promises not only fundamental
scientific advances but also progress in applications like chemical engineering.

Advanced multiscale fluid science reflects the long legacy of the field while
addressing diverse challenges across STEAM. It is an ambitious academic
pursuit aimed at tackling the “unfinished homework” posed at the dawn of the
20th century.

A free-surface simulation involving fluid-structure interaction with a complex-shaped structure

Advanced multiscale fluid science

» Lecturer
Satori TSUZUKI

ResearchArea | Fluid dynamics

» Technical Assistant
Masato HATTORI

Research Area  Law

» Technical Assistant
Yuwa GOTO

ResearchArea| Precision Engineering

Column

Outside of work, | also lead a life as a practitioner
of Kendo. | hold a certification as a community
sports instructor in Kendo, and whenever time
permits—or when | hit a wall in research or in life—I
return to the local dojo where I've trained since
childhood to seek guidance from the masters there.
Someday, | hope to contribute to my community by
helping teach Kendo to local children.

In Kendo, the term kokoro (i) not only refers to
“spirit” or “heart,” but also carries the meaning of
“reason” or “principle.” Especially in today’s world,
where we’re surrounded by news lacking in heart or
compassion, | find myself wanting to live each day
more intentionally, with kokoro at the center.

In scientific research as well, | believe our mindset
and attitude are as crucial as technical skill. Of
course, being well-versed in various topics, having
a logical mind, and strong analytical abilities are
essential to any researcher. But if your mindset is
misaligned, you might head off in the wrong
direction entirely—no matter how capable you are.
Conversely, even if you're facing the right direction,
you won't get far without the drive to move forward.
Now, at a time when the social impact of research
is receiving more emphasis than ever, | find myself
reflecting on how important it is to maintain the right
mindset—and to value the kokoro behind the work

we do.

https://www.satoritsuzuki.org/

tsuzukisatori@g.ecc.u-tokyo.ac.jp E E
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Fusion of Biomedical Measurements and
Information Engineering to Realize
Medical Technology that is Close to People

I Technology for Diagnosis and Treatment of Cardiac Diseases
through ECG Analysis

Electrocardiography is becoming increasingly important in the diagnosis and
treatment of heart disease, which continues to increase with the aging of the
population. We are researching advanced ECG analysis technology that combines
numerical simulation of the heart and Al technology to reproduce expert reading and
interpretation of complex ECGs. We aim to realize precision treatment of cardiac
diseases while reducing the burden on the medical field.

| Patient- and Medical Professional-friendly
Flexible Ultrasound Imaging

Ultrasound imaging, which allows non-invasive and simple tomographic imaging of
living bodies, is an indispensable measurement technology in modern medicine. On
the other hand, reading ultrasound images and operating the probe appropriately
accordingly requires skill, and there is a concern about a shortage of human
resources. We are engaged in research to realize flexible ultrasound imaging
technology that can be easily used by anyone by combining wearable device
manufacturing technology and ultrasound signal pattern recognition technology.

Surgical Assist Robot for Proper Manipulation of Flexible Tissue

In minimally invasive surgery to reduce patient burden, surgical robots that enable
precise manipulation of surgical instruments are attracting attention. We are
researching automated technologies to understand the state of flexible deformable
tissues and perform appropriate manipulation of the tissues to realize safer and more
effective surgical procedures using surgical robots.

I ECG-based Excitation Visualization Al Flexible ultrasound probe

Automated operating robot for flexible tissue

Informational Biomedical Engineering | Tomii Laboratory

» Associate professor
Naoki TOMII

Research Area
Biomedical Engineering

Column

When conducting research, you sometimes hit
a wall of originality. Some students feel a sort
of obsession with proposing original ideas, but
such hastily conceived ideas generally don’ t
work out well, and they can get discouraged in
the process. On the other hand, | think | might
have a rather persistent personality. Research
inherently starts with things not going well,
and by thinking more persistently than anyone
else and deeply understanding the structure of
the problem, | believe that highly original
solutions naturally become apparent.
Reaching results that don’ t work out is
actually a good thing. If you can approach
your work with the mindset of tackling a
difficult puzzle rather than focusing on
proposing ideas, you might find research more
enjoyable.

tomii@g.ecc.u-tokyo.ac.jp
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Animal Linguistics

Animal linguistics: Integrating animal
behavior, linguistics, and cognitive
science

I Toward 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.

Unraveling 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.

Co-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.

EB A Japanese tit looking up to the sky for ‘hawk’ A Japanese tit looking down on the ground for
warning calls ‘snake’ warning calls

Observation of bird behavior in the field

Suzuki Laboratory

> Associate professor
Toshitaka SUZUKI

Research Area

Animal linguistics,Animal behavior

Column

What are animals thinking and talking about?
This question has captivated me since
childhood. In high school, | acquired
binoculars and became deeply interested in
birdwatching, which eventually led me to study
the calls of the Japanese tit in universities. My
research began with the simple question,
"Why do the tits produce so many different
calls?" Through a long-term field research, |
discovered that these calls often function as
words and sentences, and that birds use their
wings for gestural communication. Currently,
our lab is expanding its research to include
not only birds but also mammals and other
animal taxa. Through collaboration with
students and postdocs, our laboratory aims to
realize a future where we can understand

animal languages.

https://www.animallinguistics.org/

toshitakasuzuki@g.ecc.u-tokyo.ac.jp
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Advanced Intelligent System for
Recognition in Real-world, Contents
Generation and Knowledge Discovery

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.

I 1. 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

EB Integration of computer vision, computer Automatic realistic image generation of unseen
graphics, and machine learning object

Recognition system via knowledge transfer

Harada Laboratory

> Professor
Tatsuya HARADA

Research Area
Visual Recognition, Machine Learning, Intelligent Robot

» Lecturer
Yusuke MUKUTA

Research Area
Visual Recognition, Machine Learning, Feature Extraction

> Project Lecturer Yusuke KUROSE

» Research Associate Thomas Westfectel

Column

Recently, I’ ve been obsessed with how to brew
drip coffee deliciously. The type of beans, the
roasting method, the grind size, the water
temperature, the blooming time, the dripping
time, and the way you pour the water all affect
the taste of the coffee, making it quite a deep
and complex endeavor.

As a specialist, you might say, 'Why not use
cutting-edge machine learning techniques to
create a model for brewing delicious coffee?'
However, quantifying personal taste is difficult,
and the number of trials is limited (essentially,
there’ s only so much coffee one can drink in a
day), so even if it’ s possible, it would take quite
some time.

Overcoming such a challenging optimization
problem and brewing a delicious cup of coffee

boosts my research motivation immensely.

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

harada@mi.t.u-tokyo.ac.jp -
mukuta@mi.t.u-tokyo.ac.jp E E
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Explore life science beyond human limit
by networking optics, microfluidics,
genomics & information technologies

| The Thinking Machines

Our ultimate ambition is to create a machine that can think independently and make
crazy discoveries in domains like Physics, Biology, and Medicine.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
research spans a wide spectrum of applications, from fundamental scientific inquiry to
transformative solutions in the healthcare and industrial sectors.

Bridging Measurements

Harnessing expertise in optics, microfluidics, electronics, chemistry, genomics, and
engineering, we develop integrative systems that seamlessly network biological
measurements. These platforms enable the interrogation of complex living systems
by leveraging the power of data science, including advanced machine learning.

Bridging Biological and Physical Sciences

Biological systems are inherently complex, often resisting description through physical
frameworks. For instance, understanding how non-molecular factors influence biological
outcomes. By advancing the engineering of quantitative biology, we are developing novel
approaches to address this gap—exploring new possibilities for these phenomena and
translating our discoveries into impactful healthcare innovations.

Advancing Biophotonics, Microfluidics, and Information Technologies

In pursuit of the grand challenges outlined above—and through independent exploration—
we are dedicated to developing novel optical imaging methods, functional
micro/nanofluidic systems, and advanced information technologies. We also focus on
integrating these modalities to create powerful, multifunctional platforms.

Through this scientific journey, new technologies continuously emerge, often sparking
opportunities for industrial innovation and opening exciting frontiers for real-world impact.

Temporal tracking of single cell-derived
extracellular vesicles

EB Machine Learning-driven “imaging” cell sorter

High throughput and high-dimensional cytometry

Networked Biophotonics

Ota Laboratory

» Professor

Sadao OTA

Research Area

Optical Imaging, Microfluidics,
Bioengineering, Information Technology,
Technology Networking

» Research Associate
Akihiro EGUCHI
Research Area

Cell Signaling, Bioengineering,Proteomics,
Chemical Biology

Column

Ota Lab is a dynamic environment where
members from diverse backgrounds and interests
come together to leverage one another’s
strengths, learn collaboratively, and spark
cross-disciplinary innovation. Our mission is to
pioneer the next generation of biotechnology,
biomedicine, and biophysics by nurturing
individual expertise while courageously working
across boundaries to solve complex challenges.
We place a strong emphasis on proactive
communication, embracing digital tools to share
ideas and collectively address problems. At the
same time, we value the power of in-person
dialogue and spontaneous idea exchange.

As a lab leader, | make it a priority to be actively
present, engaging with members and wish to
directly to experiments being on the work bench.
Together, with dedication and joy, we strive to
push the frontiers of research and discovery.

https://www.sadaotalab.net/

sadaota@solab.rcast.u-tokyo.ac.jp
aeguchi@g.ecc.u-tokyo.ac.jp
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Understanding and designing the body schema
based on human factors and physiology

We are conducting research on "Information Somatics," which explores the mechanisms of the
body as a physical information system based on physiological, cognitive, and physical findings. It
aims to enhance the innate human sensory functions, motor functions, emotional functions, and
intellectual processing abilities through measurement, communication, and control technology.

Extended Body

Research on technologies that extend human input/output by integrating biometric information
such as gaze, facial expressions, and heart rate, with sensory and perceptual measurement
technologies such as motion prediction and intention, and intervention technologies like robot
control or electrical muscle stimulation. This involves engineering research and development
aimed at enhancing human capabilities and acquiring new bodily perceptions by appropriately
sensing the user's intent and feeding back information about the task object to the user's body.

Extended Communication

The human body and mind are inseparably related, and subjective experiences such as
perception and emotions are constituted through the mediation of one's own and others'
bodies. In a system that includes both self and others, this research aims to transform
subjective experiences by controlling the flow of physical and cognitive information using
Virtual Reality (VR), augmented reality, wearable technology, wireless technology, robotic
technology, and telexistence. The goal is to socially implement support for communication
among users with different attributes and preferences, aiming for the realization of super-aged
societies and smart cities where diverse people thrive.

Wireless Interaction

In measurement and communication, electromagnetic waves are used in the air (outside the body),
while ultrasound is used in water (inside the body), resulting in a separation between the two physical
layers. To bridge this gap, we are developing novel wireless technologies. Specifically, we are
working on non-contact ultrasound generation inside the body via terahertz wave irradiation and
beam-tracking technology enabling terabit-class communication with moving individuals and devices.
These advancements aim to revolutionize biological measurement and human-computer interaction.
Furthermore, we are expanding these technologies for non-destructive testing applications, ranging
from modern industrial products to historical artifacts dating back a thousand years.

EB MetaLimbs: a Jizai Technology for Acquiring a Non-contact stethoscope that monitors human
Body Schema heartbeat through the clothes using terahertz
waves.

Motor interventions to enhance users' physical
ability

Inami - Monnai Laboratory

» Professor
Masahiko INAMI

Research Area

Augmented human,
Virtual reality,
Entertainment computing

» Associate Professor
Yasuaki MONNAI

Research Area

Terahertz engineering,
Human interface

» Project Professor ~ Atsushi HIYAMA
> Associate Professor Yuki IGARASHI

» Project Lecturer Azumi MAEKAWA
> Project Lecturer Atsuko MIYAZAKI

Column

Scenes that once belonged to the realm of science
fiction have, through the progress of Al, become
almost indistinguishable from reality. As | continued to
converse with Al, | began to notice that the contours
of my own mind — and perhaps those of the people
around me — had shifted, if only slightly. Behind
every convenience, something was being replaced,
something was beginning to waver. | did not want to
overlook that unease.

For a long time, we have worked to turn the worlds of
fiction into reality — optical camouflage, for example.
Now, however, | feel that it is equally important to
weave fiction ourselves. This is why | began working
with “SF thinking” : a method of imagining the future
as fiction in order to re-examine the present. When
we place a story just outside technology and follow
the emotions of its characters, questions emerge that
data alone could never reveal.

As a first step, | began writing short science fiction
stories hand in hand with Al. The theme is “The Three
Laws of Robotics for the Mind.” When Al and the
human mind come into contact, what must we
protect, and what must we let go? | am exploring
these unanswered questions in the form of stories.
The future that was once fiction is the future we have
already begun to inhabit.

https://star.rcast.u-tokyo.ac.jp/

drinami@star.rcast.u-tokyo.ac.jp
monnai@star.rcast.u-tokyo.ac.jp
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Aerospace Mobility

Exploring Aerospace Mobility in the
World as a Laboratory

The global demand for air transportation is expected to grow significantly in the
coming decades, particularly in the Asia-Pacific region. Looking ahead, we anticipate
a future where spaceplanes and novel aerial vehicles will operate routinely alongside
conventional aircraft, reshaping the landscape of air mobility. At the same time, the
aviation sector faces increasingly complex challenges, including escalating
environmental impacts due to climate change, shortages of skilled personnel such as
air traffic controllers and pilots, and rising geopolitical risks. Ensuring the safety,
reliability, and resilience of air transport and its supporting supply chains—critical to
both industry and daily life in Japan—has become a pressing issue.

Our laboratory redefines aerospace as a form of “infrastructure of the skies” and is
committed to co-creating the future value of next-generation air and space mobility
through global and practical collaboration. We work closely with research institutions
and experts in Europe, North America, and Asia-Pacific region, and engage in joint
initiatives across academia, industry, and government. Using a comprehensive
approach that integrates data science, mathematical modeling, and simulation-based
experimentation, we tackle key research themes such as:

» Enhancing Safety through Human-Al Collaboration

We design and evaluate "Human-Al Hybrid" systems in air traffic management and
airport operations, where Al supports decision-making alongside human controllers
and pilots to improve operational efficiency and system reliability.

« Environmentally Conscious Flight Operations

Beyond reducing CO, emissions, our research also considers the warming effects of
non-CO, factors such as contrails. We develop optimized flight trajectories and
strategies that minimize environmental impact while maintaining performance and
safety.

+ Optimizing Air Transport Networks

Air cargo plays a crucial role in transporting high-value industrial goods like
semiconductors and manufacturing equipment. We apply network science and
geopolitical analysis to create robust air transportation networks that support both
economic security and global connectivity.

+ Expanding Mobility from the Sky to Space and Society

Air transportation is no longer limited to connecting ground destinations—it is
evolving into a broader, multi-layered system that spans space and human society.
Through research on multimodal logistics and spaceport-centered networks, we aim
to shape the next generation of aerospace mobility.

EB Evaluation of a Human-in-the-Loop Simulation for Impact of geopolitical risks on the flight tracks of
an Integrated Air Traffic Controller and Al System air traffic flying over Japan

An air-traffic simulation modeling single-engine Multimodal transportation expanding from airports
taxi operations at Narita Airport. to space and human society.

Itoh Laboratory

» Professor
Eri ITOH

Research Area

Air Traffic Management,
Air Transport, Guidance and
Navigation

» Assistant Professor
Katsuhiro SEKINE
Research Area

Air Traffic Control, Information Science,
Air Traffic Simulation

» Project Assitant Professor
Chelsea Ng

Column

The world of "air traffic" is undergoing a
dramatic transformation. Not only aircraft but
also space vehicles and unmanned aerial
vehicles are taking to the skies, necessitating
the systematization of future air traffic. We aim
to create a new mobility system that expands
from airports as starting points. To achieve
these goals, we are reinterpreting aerospace as
"infrastructure in the sky" and operating our
laboratory with the fundamental philosophy of
co-creating the value of next-generation
aerospace mobility from a global and practical

perspective.

It all began during my childhood spent in the
tranquil countryside of Kyoto. On my way home
from elementary school, | would often take a
detour to a nearby hill, lie down in the fields, and
count the airplanes flying overhead. | believed
that boarding an airplane would surely take me
to a new world. What kind of world awaited
beyond? For me as a child, airplanes symbolized
freedom and adventure. That sentiment remains
unchanged even today. Just as airplanes safely
connect the world, we are advancing research
and development behind the scenes to ensure

that everyone's air travel is fruitful and enriching.

https://sites.google.com/g.ecc.u-tokyo.ac.jp/itoh-laboratory

eriitoh@g.ecc.u-tokyo.ac.jp
k-sekine @g.ecc.u-tokyo.ac.jp
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Artificial intelligence for revealing and
monitoring data-generating mechanisms
and systems

We study foundational techniques for artificial intelligence, including machine
learning and probabilistic inference, and explore applications to practical
challenges in aerospace engineering and other fields of science and engineering.

| Unsupervised learning

We are interested in unsupervised learning for identifying hidden structures of vast
amount of high-dimensional data, such as cluster structures and low-dimensional
latent spaces. We study the methods of clustering and dimensionality reduction and
apply them to tasks such as high-dimensional data visualization, anomaly detection,
and localization and mapping for mobile robots.

Inference and learning of dynamical systems

Dynamical systems are ubiquitous in natural and artificial phenomena. We study
methods for inferring the states of dynamical systems and for learning models from
observed data. We apply such methods, for example, to the reconstruction of an
asteroid's shape and a spacecraft's position and attitude from images taken by an
asteroid explorer. We also work on time-series prediction of robot behavior.

I Data-driven system status monitoring

We apply methods from unsupervised learning and dynamical system learning to
large amounts of sensor data from complex systems, such as artificial satellites and
production plants, for monitoring the operation of the systems. We also study
methods to estimate how long equipment can operate normally.

| Machine learning for science

We study methods and theories for addressing problems in science and engineering
with machine learning. For example, we work on models for fast prediction of fluid
flows and methods for learning generative models that obey physical laws. We also
study methods to integrate scientific mathematical models into machine learning
models to make machine-learning-based predictions more accurate.

Estimation of asteroid shape and
spacecraft position from images

EB Localization and mapping using nonlinear
dimensionality reduction

Anomaly detection of satellite telemetry using unsupervised learning

Yairi-Takeishi Laboratory

» Professor
Takehisa YAIRI

Research Area

Artificial intelligence, Machine learning,
Aerospace engineering, Prognostics, Health monitoring

» Lecturer
Naoya TAKEISHI

Research Area

Machine Learning,
Dynamical Systems

Column

We usually focus on researching Al theory and
technology, but we're also users of various
moden Al tools and services. Looking at the
recent evolution of Al, exemplified by LLMs and
generative Al, it sometimes makes us wonder,
as many probably do, if a large portion of human
jobs will soon be replaced by Al. If that happens,
what will be left for us, who have been taught
that “labor is a virtue” ? And what, in the first
place, is the meaning of human existence? We
feel that a time is coming when humanity as a
whole, and each individual, must confront such
fundamental questions. Personally, | believe the
clues might lie within the diverse legacies left by
our predecessors. (Takehisa Yairi)

https://ailab.t.u-tokyo.ac.jp/

yairi@g.ecc.u-tokyo.ac.jp
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Photonic Imaging

Development of advanced photonic
imaging methods

Development and biomedical applications of
stimulated Raman scattering (SRS) microscopy

We develop optical technologies to visualize living systems and understand how
biomolecules work. As part of this effort, we proposed and demonstrated stimulated
Raman scattering (SRS) microscopy, which uses two-color laser pulses to detect
molecular vibrations in biological samples with high sensitivity. To improve the ability
of SRS microscopy to distinguish different molecules, we have also developed an
SRS spectroscopic imaging system using our original high-speed wavelength-tunable
laser. This system allows us to acquire SRS images at various molecular vibration
frequencies, and we are using it for a wide range of biological imaging experiments.
We are also working on metabolic imaging, super-resolution imaging, and highly
multiplexed imaging using Raman-tagged molecules (Fig. 1). These approaches help
us analyze complex structures, dynamics, and interactions inside living systems.

| Semiconductor measurement by stimulated
Raman scattering (SRS) microscopy

Semiconductors that support our daily lives are made of crystals, in which atoms are arranged
in a regular pattern. However, imperfections in the crystal structure can occur during crystal
growth or semiconductor processing, and these imperfections can limit the performance and
reliability of devices. We are developing SRS-based methods for measuring the inside of
semiconductor materials. We are applying these methods to analyze stress distributions
inside silicon (Fig. 2) and to study crystal dislocations in wide-bandgap semiconductors.

Secretion imaging

Secretion is a process in which cells release messenger molecules to transmit
information to surrounding cells. We have developed “Live-cell imaging of secretion
activity: LCI-S,” a technology that uses total internal reflection fluorescence
microscopy to observe secretion as it occurs in living cells. For example, LCI-S can
visualize the release of molecules involved in inflammation and allergic responses
from activated immune cells (Fig. 3). We are advancing research to apply this
technology to blood tests for monitoring the body’s condition, analyzing cellular
responses to drugs, and evaluating cell-based therapies.

EB Highly multiplexed imaging of cells using four Imaging inside a silicon substrate using

Raman-tag colors and four fluorescence colors

Live-cell imaging of IL-1P release from a dying human monocyte

SRS microscopy with a long-wavelength light source

Ozeki Laboratory

» Professor
Yasuyuki OZEKI

Research Area

Electrical Engineering, Biological imaging,
Raman imaging

» Associate Professor
Yoshitaka SHIRASAKI

Research Area | Biophysics, Secretion imaging

> Assistant Professor Kazuhiro Kuruma

Column

Originally, | had been interested in electronics
projects and computers since | was a child. At
university, | majored in electronic engineering,
and after gradually shifting my research field
over time, | now work on biophotonics research
that makes use of laser pulses. Once you
understand how electronics and optics behave,
they become powerful tools that allow you to
develop new research through various creative
approaches. Biophotonics is also a field that
advances through collaboration with researchers
from a wide range of areas, including chemistry
and biology. Since there is so much we do not
know about each other’s fields, we carry out our
research by learning from one another, starting
from the basics. Every day is full of intellectual
curiosity. My hobby is playing the electric guitar,
and since the COVID-19 pandemic, | have had
more opportunities to enjoy music.

https://sites.google.com/site/ozekibp/

ozeki@ee.t.u-tokyo.ac.jp
shirasaki@g.ecc.u-tokyo.ac.jp
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Research on architecture and urban planning
approaches from a people-centred
perspective, breaking out of area activation
and moving towards forming smaller centres

"Smart cities" and "Super cities," which have been the focus of much attention in
recent years, have raised people's excitement and encouraged the development
of science and technology. However, pursuing only the growth of the physical
environment sometimes leads to problems, such as pollution or skyrocketing
land prices, that threaten our daily lives. Of course, many efforts have been
made to solve these problems, but the tedious and steady work has yet to
overcome the motivation to pursue growth. As a result, the challenges facing
cities today have become even more complex. Now is the time to question urban
planning centred on the physical environment's growth. We need to rethink the
essential value of cities from social, cultural, and even human perspectives and
form a new social system. This creative and innovative urban development
mechanism can keep up with various changes.

Essential to this social system is the social, cultural, and humanistic philosophy
of people working together and communicating while each person acts based on
intrinsic interest and spontaneous transition. Based on this premise, I'm
researching "living labs" that encourage creative participatory behaviour and
space management that supports innovative communities, emphasizing the
"people" perspective. Based on the results of these studies, | will work to develop
regional social systems that also consider the region's unique characteristics
through social implementation.

However, it is essential to integrate knowledge from various specialized fields
and academic truths to solve complex urban issues. The RCAST comprises
researchers from many academic disciplines, enabling us to encounter
knowledge daily. Therefore, I'll contribute to developing new research fields by
creating a discussion forum that makes these encounters inevitable and by
regularly disseminating this information inside and outside the Institute.

Spatial management research / Acceptability
experiments on street furniture

Image of Living Lab practices

Kondo Sae Laboratory

> Associate Professor

Sae KONDO

Research Area

Urban planning, Urban and Regional regeneration,
Public facilities planning, Public participation and
Community design, Local livelihoods

Column

Despite frequently speaking in front of large
audiences and promoting social cooperation, |
am actually an introvert. Susan Cain's
best-selling book "Quiet" has given me the
confidence to embrace this aspect of my
personality.

Cain highlights that it is typical introvert
behavior to seek solace in books and artworks
in libraries and museums, and to find joy in
exploring cities and traveling alone like me. My
career as a researcher aligns perfectly with my
introverted nature, and it's no surprise that |
ended up on this path after various detours.
Approaching urban research like untangling
threads in a sewing box, I've gathered many
small stories, contributing to my inner world.
While social occasions remain a challenge, |
aim to navigate them armed with these small
stories, slowly building my comfort in such
settings.

skondo@climcore.rcast.u-tokyo.ac.jp
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Environment ana Energy “* - | SO CIO~-metabolic systems

The metabolism of resources and energy is analyzed
to design a society that supports the well-being
of both people and the planet.

Our society is driven by the “metabolism” of resources and energy. Our laboratory aims to
scientifically elucidate these mechanisms and facilitate the transition to a society that
achieves planetary health.

| Analysis and Design of Socio-metabolic Systems

Society is regarded as a system that metabolizes materials and energy, and the flows and
stocks of these materials and energy are quantitatively analyzed from resource extraction
through product use, disposal, and recycling. Although the materials and energy inputs to
our society are derived from non-renewable natural resources, they have yet to be utilized
sustainably. By visualizing the interconnections among material stocks, infrastructure,
energy use, and human activities, we aim to design socio-metabolic systems that achieve
both Planetary Health and human well-being.

Sustainable Material Recycling Systems

Material recycling systems shall be advanced to support the circular economy: we focus on
metals such as steel and non-ferrous metals. The properties of recycled metals depends
on the quality of metal scrap, which follows how to use and recover the metals in a society.
Because the current conditions of metal scrap are not recognized, we experimentally
observe and measure scrap characteristics. The obtained data are used for a
deep-learning-based analysis to estimate the characteristics of scrap without experiments.
By integrating materials science with socio-system analysis, we investigate the behavior of
impurity elements (tramp elements) mixed into steel scrap and establish a new discipline for
producing high-grade steel while tolerating such impurities.

Future Society Design through Life Cycle Thinking

While a conventional life cycle assessment (LCA) evaluates the environmental impacts of
products and technologies under current conditions, we conduct a future-oriented LCA that
considers potential constraints on resources and energy, as well as possible changes in
institutions and society. Many sectors are interrelated in developing a sustainable society,
where they are required to consider the effects of their behavior on other sectors. We
propose approaches to enhance the overall utility in society based on life cycle thinking
while considering inter-sectoral industrial cooperation and the consumers. We develop
methodologies for designing technologies, industries, and socio-technical systems for
sustainable future societies.

R-PSPP framework for designing material production
chains from secondary resources with enhanced
robustness against variability

Schematic illustration of the socio-metabolic
system model

Steel scrap pile in a virtual space

Daigo Laboratory

» Professor

Ichiro DAIGO

Research Area

Industrial Ecology, Life Cycle Assessment,
Material Flow Analysis

> Project Assistant Professor
Naoki YOKOKAWA
Research Area

Chemical Engineering, Life Cycle Assessment

» Project Assistant Professor
Jialing NI

Column

When | was a university student, the Kyoto
Protocol was adopted, and | became interested in
working to contribute to solving global
environmental issues. Since | was studying
materials engineering, | began to think about
ways to continue using materials (especially
metals) without environmental impacts. At the
time, very few researchers were approaching this
social problem analytically using mathematical
models, so | was happy to be able to place myself
at the dawn of a new research field. On the other
hand, | had a hard time modeling the
phenomenon, because | often did not have the
necessary data. In order to obtain the necessary
data, | did whatever it took to fulfill my objective,
whether it was experiments or field studies,
without being particular about the method. | am
sure that my character of not giving up and being
optimistic suited me well. Nowadays, carbon
neutrality and the circular economy are
recognized as important social issues, and | feel
that we are a world apart from when | started my
research.

daigo@socmat.rcast.u-tokyo.ac.jp

https://park.itc.u-tokyo.ac.jp/daigo/
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--::  Biodiversity and Ecosystem Services

Basic and applied research to
identify the mechanisms of
maintenance of biodiversity and its
benefits to people

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.

A primary forest in Shiretoko National Park Fieldwork in an alpine tundra

A view from a camp in the high arctic tundra,
Ellesmere island

Mori Laboratory

» Professor

Akira S MORI

Research Area

Ecology, Forest science,Sustainability science, Natural
capital,Resource management

> Assistant professor
Keita Nishizawa

» Project Assistant professor
Kanoko TAKARABE

Column

We feel that the term "biodiversity" is gradually
permeating society. However, its inherent nature
and meanings remain largely misunderstood and
unexplored. In our group, we conduct field- and
theory-based research to understand how
biodiversity is maintained and how it ensures the
functionality of ecological systems. When
ecosystems maintain their inherent functionality,
it preserves the "blessings of nature" that our
society depends on. Examples of the benefits we
receive from nature include forests sequestering
carbon, which helps mitigate global warming.
This functionality is enhanced when forests
harbor diverse species and genotypes. We
engage in fundamental science to understand
the key mechanisms operating in nature and
applied science to elucidate their connections to

society.

http://akkym.net/
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Environment and Energy :':' 56 H yd ro g e n E n e rg y

Research into hydrogen energy
systems to ensure energy security

Hydrogen energy system using renewable energy

Due to the recent rapid changes in the Middle East, ensuring national energy security
has become more critical than ever. Whilst the large-scale introduction of renewable
energy is one solution to this situation, it raises issues such as maintaining the
stability of the power grid and the underutilisation of renewable energy. Hydrogen
energy is seen as a key solution to these problems, and there is a pressing need for
its rapid commercialisation. Our laboratory is engaged in the research and
development of renewable energy and hydrogen energy systems that utilise
renewable energy to produce green hydrogen, which is then stored and utilised.
Furthermore, with the aim of establishing future decentralised regional energy
systems, we are focusing on integrated energy systems utilising a combination of
‘renewable energy + battery storage + hydrogen energy’ , which serves as a
balancing resource contributing to grid stability. We are also developing energy
management systems that utilise Al forecasting technology.

| High-capacity hydrogen storage materials and
new hydrogen battery

Hydrogen storage alloys offer a method for the safe and long-term stable storage and
transport of hydrogen. These alloys are materials capable of absorbing and releasing
hydrogen exclusively, and can store it at a higher density than liquid hydrogen.
Nickel-metal hydride batteries, which utilise these alloys as the anode material, are
both safe and have a high energy density; as a result, they are used not only in
commercially available rechargeable batteries but also as power sources in hybrid
vehicles. Currently, the material capable of delivering the highest performance is the
La-Mg-Ni superlattice alloy developed to date; however, we are continuing research
into hydrogen storage alloys and the development of new types of hydrogen storage
batteries with a view to achieving even higher performance. Key priorities include
reducing material costs by minimising the use of rare metals and improving durability
to prevent degradation caused by repeated charging and discharging to the greatest
extent possible. Through these efforts, we aim to establish innovative, high-capacity
and long-life energy storage systems that will support the next-generation clean
energy society.

Carbon neutral system by using hydrogen energy La-Mg-Ni super lattice alloy for hydrogen storage

Kono Laboratory

» Professor
Tatsuoki KONO

Research Area

1) Hydrogen/Hydrogen evolution,Hydrogen storage
material, Fuel cell, Hydrogen energy system
2) Battery/Nickel-Hydride battery, Lithium lon Battery

> Project Research Associate
Shingi YAMAGUCHI

» Project Research Associate
Bonacina Camilla Nicol

Column

Against the backdrop of the evolving situation in
the Middle East, ensuring national energy
security has become a matter of critical
importance. Hydrogen, which holds great
promise as an alternative to fossil fuels, has
exceptionally high potential, and its early
practical application is strongly anticipated.

| began my research on hydrogen in the late
1980s and have now been working in this field
for nearly 40 years. In order to overcome the
current situation in which we must continue to
rely on fossil fuel-based power generation, my
research focuses on energy systems that
combine electricity supply from renewable
energy sources with hydrogen-based power
storage.

https://www.h2.rcast.u-tokyo.ac.jp/

tatsuoki@g.ecc.u-tokyo.ac.jp
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Unraveling the Origin and Material
Evolution of the Solar System

All the matter that makes up our bodies and our planet comes from stars that exploded in
space before the formation of our solar system.
Meteorites serve as time capsules, preserving the primordial materials created by these
stars. In contrast, Earth's rocks record the evolution of solar system materials through
planetary processes. By comprehensively comparing and analyzing the meteorites and the
Earth's rocks, we can unravel the formation mechanism of the Earth and the Solar System
over a period of 4.5 billion years.
We are investigating the formation and evolution of the solar system by deciphering the > Associate Professor
information recorded in planetary materials. This is achieved through a combination of Yuki HIBIYA
mineralogical analysis and isotopic analysis using mass spectrometry. FEsEETEn AR
Isotope Cosmochemistry

Early Solar System Material Evolution

We aim to elucidate the types of stars in the early solar system's vicinity and the material
evolution within the protoplanetary disk by analyzing meteorites and their components.
Specifically, we apply isotope analysis and dating methods using mass spectrometry, as
well as mineralogical texture observations using microscopes. By discussing the melting
environments and spatial information of individual samples with a time axis, we aim to
unravel the material evolution leading to planet (planetesimal) formation.

Solar System Material Evolution After Earth's Formation

The building blocks of Earth are suggested to be a mixture of various meteorite types that

have changed over time. By identifying the origin of Earth's constituent materials from a

cosmochemical perspective, we aim to position early Earth evolution research within the Column
broader context of solar system material evolution. Recently, we have been exploring
extraterrestrial processes that occurred during Earth's formation by studying igneous rocks
derived from the deep mantle and impact spherule layers preserved on Earth.

Growing up, | devoured biographies, especially
Galileo Galilei's. His story of Earth's rotation and

. orbit around the sun profoundly impacted my
| Development of Analytical Instruments and

Chemical Analysis Methods for Future Sample Return Missions

We also participate in international planetary exploration, and contribute to the future of space
exploration in the field of planetary science. Specifically, we are developing mass spectrometers and
analytical methods to extract maximum chemical information from future sample return missions.

young mind, sparking my interest in planetary
science. My curiosity extended to the origins of
rocks, the evolution of life, and the birth of Earth
itself. This childhood wonder drives my research

Recently, we have been advancing fundamental scientific research for future extraterrestrial resource today. I'm still exploring those fundamental
exploration by comparing analytical results of meteorite samples with observation data from probes. questions, hoping to inspire future researchers to
join in the fun!

Primordial meteorite preserving information Minerals in meteorites dissolved in acid to
on the early solar system extract elements for isotope analysis

https://researchmap.jp/y-hibiya?lang=ja @@
https://www.igcl.c.u-tokyo.ac.jp/ %

=

yuki-hibiya@igcl.c.u-tokyo.ac.jp

Meteorites heated in a furnace to extract gas for noble gas isotope analysis
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-~ Environmental Chemistry

Environment and Energy ° ° L

Deciphering the past, present, and
future of the Earth and environment
from isotopes

I Isotope geochemistry and environmental chemistry of volatile elements

In order to understand the formation and evolutionary process of the Earth that
resulted 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 rocks and minerals derived
from the Earth’s deep interior. In particular, we aim to reveal the origin and cycling of
water, which makes the Earth a habitable planet.

Isotopes of noble gases (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 sample types, including solid, liquid, and gaseous
samples.

| Contributing 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 through the He, Ne, and Ar isotopes in the rocks,
resulting from the radioactive decay of other elements and cosmic ray irradiation at
the Earth’s 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.

Understanding where the groundwater originated and how long it has been flowing
underground is crucial in evaluating 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 through noble gas isotope
analysis, promoting an understanding of global environmental change in the past,
present, and future.

Natural diamonds derived from
the Earth's deep interior

Magnetic sector mass spectrometer for
noble gas isotope analysis

Collecting volcanic gas samples from a fumarole

Sumino Laboratory

» Professor
Hirochika SUMINO

Research Area

Isotope geochemistry and cosmochemistry, Environmen-
tal chemistry, Volatile geochemistry, Mass spectrometry

» Research Associate
Nanae FUKUSHIMA

Research Area
Isotope geochemistry

Column

My biggest motivation for research is 'to use
analytical techniques that only | can perform and
measure things that no one else can, to discover
something new.' In particular, | use isotope
ratios, which are the ratios of the numbers of
isotopes that make up elements, to study what is
currently happening and what has happened in
the past and present on Earth.

I find it exciting to detect extremely small
numbers of isotopes and use this technology to
uncover previously unknown information. My
research subjects are diverse, including
volcanoes, groundwater, rocks and minerals,
and occasionally artificial objects. | often go out
into the field to collect samples.

Recently, | have had memorable experiences
such as collecting hydrothermal water (hot
springs) from the seabed aboard Japan's proud
manned submersible 'Shinkai 6500,' and
observing an eruption creating a new island
while collecting freshly erupted pumice on Iwo

Jima, a remote island in the Pacific Ocean.

https://www.igcl.c.u-tokyo.ac.jp/

sumino@igcl.c.u-tokyo.ac.jp
fukushima-nanae322@g.ecc.u-tokyo.ac.jp
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« Risk assessment and behavior
simulation for disaster risk reduction
» Surveillance of microbial risk in
urban water environment

Risk assessment and behavior simulation
for disaster risk reduction

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.

Surveillance of microbial risk in urban water environment

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.

Metagenomic analysis of antibiotic resistance
genes in wastewater in Vietnam

Research Interest:
Formation of Safer Urban Space

Hiroi - Kasuga Laboratory

> Professor

U HIROI

Research Area

Urban Planning,
Risk Engineering,
Disaster Information, Fire

> Associate Professor

lkuro KASUGA

Research Area

Water Environment Engineering, Environmental
Microbiology Engineering, Urban Water Supply&Treatment

> Research Associate Saki YOTSUI
> Project Research Associate Kaori ISAWA

Column

Y<Self Introduction

Born in Bunkyo-ku, Tokyo. | conduct research on
urban disaster prevention. In this line of work, |
am often asked why | chose my research field,
but in my case, | happened upon this field by
chance. When | was a university student, | was
wandering around the library and happened to
notice a book titled “Building Fire Prevention”
written by Dr. Saburo Horiuchi. Until then, | had
been interested in “urban analysis,” which uses
mathematical models to explain the form and
structure of cities, but as | read through the book,
| became interested in the usage of
mathematical methods to predict and analyze
disaster phenomena and apply them to disaster
prevention measures. If | had bought books on
Amazon back then, | might not have had such a
chance encounter. About five years later at the
very start of my career, the head of the
laboratory where | was a specially appointed
assistant professor happened to be Dr. Ai
Sekizawa, who had studied in Dr. Horiuchi's
laboratory. | was then given detailed guidance on
Fire Following Earthquakes. Perhaps because
my second hometown is Nagoya, where | lived
for about four years, | am particularly fond of
underground public spaces in cities. | also like
rice, whiskey soda, and coffee.

Y¢Views on Prof. Hiroi from laboratory members
+ He is calm and gentle! He pursues his
research with passion.

+ He is very accommodating and thinks about his
students first.

+ He is highly intelligent and with a good sense
of humor.

hiroi @city.t.u-tokyo.ac.jp E:E
http://www.u-hiroi.net/ Eh 1

kasuga@env.t.u-tokyo.ac.jp
https://iwww.wetech.t.u-tokyo.ac.jp/kasuga_j
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ErvienmentnsErerey 7+ Planetary System Science

Advancing the Frontier in Space:
Unraveling Space Weather and the Essential
Conditions for Habitable Terrestrial Planets

The vast space surrounding us is a dynamic plasma world where space radiation flies
about and plasma particles interact with each other in complex ways through
electromagnetic field variations. The field of Space Environment and Planetary System
Science has developed rapidly since the dawn of the space age. In our laboratory, we
combine scientific satellite observations with our own numerical simulations/models to
study universal plasma processes in universe, space weather phenomena that are
becoming indispensable to modern society, and the effects of atmospheric escape on
habitability of terrestrial planets.

Research on space weather phenomena on Earth, Mars, and beyond

“Space weather” refers to variable conditions on the Sun, throughout space, and in the
planetary environment that can influence the performance and reliability of space-borne and
ground-based technological systems and endanger human life and health. Phenomena
related to the space weather include auroras and space radiation (high-energy particles)
variations. Around Earth, we are conducting research through close collaboration between
satellite observations by the geospace exploration satellite “Arase,” ground-based
observations, and numerical simulations. The approach of the integrated studies that
combines diverse data tailored to the scientific challenges we aim to address. The space
environment surrounding a planet varies significantly depending on whether the planet
possesses a global intrinsic magnetic field. As the frontier of the human exploration
expands from the Moon to Mars, extending current Earth-based research into planetary
space weather has become an urgent necessity. We participate also in Mars exploration
missions such as NASA's MAVEN and JAXA’ s MMX. We combine these observations with
our own numerical models to advance our understanding of planetary space weather
phenomena such as Martian aurorae.

I Research on space climate to understand the impact of
stellar activities on planetary environments

An atmosphere is essential for maintaining a habitable surface environment with
oceans like Earth. Understanding atmospheric escape to space, which determines the
conditions for atmospheric retention, is one of the key issues in elucidating the recipe
for a second Earth. In particular, understanding how various proposed atmospheric
escape mechanisms depend on stellar activity and planetary magnetic field strength is
key to elucidating the diversity and universality of terrestrial exoplanets. To address
this issue, we have developed original numerical models that have been tested by
observations of planets in our solar system and are beginning to apply them to
exoplanets. For example, our recent studies have revealed that intense solar activity at
that time may have caused significant atmospheric escape from ancient Mars, leading
to the loss of most of its atmosphere and habitable environment. Our research has
also shown that the presence of an intrinsic magnetic field can suppress atmospheric
escape from Venus-like exoplanets, significantly extending their atmospheric retention
(habitable) period. Additionally, we are conducting research on how space radiation
interacting with the atmosphere influences the formation of prebiotic molecules based
on photochemical models.

Global MHD simulation results of the interaction
between the solar wind and ancient Mars.
The lines and color code show magnetic field lines

Installation of aurora observation cameras in Canada. and atmospheric escape rates, respectively.

Kanako Seki Laboratory

» Professor
Kanako SEKI

Research Area | Space Physics, Planetary Aeronomy

> Assistant Professor
Ryoya SAKATA

Research Area Space Physics

» JSPS Research Fellow (PD)
Yuki NAKAMURA

» JSPS Research Fellow (PD)
Tomoaki NISHIOKA

Column

My motto is, "If you learn without thinking, you
cannot understand truly. If you think without
learning, you will be self-righteous."This is a quote
from Confucius in the Analects, emphasizing the
importance of balancing learning and thinking.
During my student days, | was conscious of the
importance of not blindly accepting knowledge but
rather thinking for myself. However, as my workload
increased and | became busier with work, | found
myself relying more on experience and intuition,
leading to a tendency to prioritize thinking over
learning. This can be particularly dangerous for
researchers in the field of Space Environment and
Planetary System Science, as we tackle uncharted
territory/knowledge in deep space, where common
ground rules may not apply.

Reflecting on this, | recently took on the role of
Editor for an international academic journal at a time
when my duties as an Aid to the University
President had come to a conclusion. By immersing
myself in an environment where | am constantly
exposed to the latest knowledge and continue to
learn, | have the opportunity to continuously
question my own thinking. In the process of moving
between learning and thinking, | feel the true joy of
being a researcher when light begins to shed on
previously unknown phenomena. | will continue to
approach the mysteries of the universe with
humility, striving to learn and think, and enjoy the
challenge of exploring the unknown.

https:/lwww-space.eps.s.u-tokyo.ac.jp/space-group/seki-lab/

seki@g.ecc.u-tokyo.ac.jp
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Exploring the formation and variation of
the climate system with big data analyses
and simulations

| Investigating mechanisms of global linkages in climate variability
and change to identify keys for climate prediction and projection

The Earth’ s atmosphere and ocean interact mutually and form a complex climate
system. In addition to climate change driven by external forcings —such as variations
in solar insolation and human-induced greenhouse gas emissions— the climate
system also exhibits variations arising from its internal dynamics. This internal climate
variability, which sometimes occurs on a global scale, is characterized by
“teleconnections” and “atmosphere-ocean interactions” .

Large-scale atmospheric variability spanning thousands of kilometers often organizes
into distinct spatiotemporal patterns, known as teleconnection patterns, which link
climate conditions across distant regions. Compared to the atmosphere, the ocean
varies more slowly, exerting influence on global climate from seasons to decades.
Oceanic variability and its associated teleconnections are key to climate predictions
from months to seasons ahead. Those internal climate variability can interact with
human-induced climate change, often intensifying extreme events like heat waves, or
conversely, causing temporary regional cooling even amid ongoing global warming.

We investigate climate variability and change by analyzing gridded four-dimensional
data sets of the atmosphere and ocean from the past to present —called “reanalysis”
data— as well as ensemble climate model simulations initialized with slightly different
initial conditions. By leveraging those vast climate datasets and by designing and
conducting new, targeted climate simulations, we aim to deepen understanding of
global climate covariability and predictability, ultimately providing actionable climate
information to support climate resilience and policy.

Producing regional atmospheric reanalysis data

Despite the continuous production of the global atmospheric reanalysis data by
the Japan Meteorological Agency (JMA), no regional atmospheric reanalysis data
in operational quality is thus far available for Japan. Under the funding by the
Japan Agency for Science and Technology and close collaboration with JMA and
Information Technology Center of our university, we are conducting a 10-year
project “ClimCORE” (Project Leader: Senior Research Fellow H. Nakamura) to
produce high-resolution atmospheric reanalysis data (RRJ-ClimCORE) over
Japan and its surrounding maritime domain for broad business and community
applications. Based on the latest version of the JMA meso-forecast system, the
hourly RRJ-CIimCORE data will become available for the 20+ years for the
current century at 5-km grid intervals.

Reproducing observed global surface
temperature changes with a climate model

Wavy pressure anomalies caused
a heat wave in Japan in August 2010

Kosaka Laboratory

» Associate Professor

Yu KOSAKA

Research Area

Climate variability,
Extreme weather, Global
climate simulation

» Project Associate
Professor

Takafumi MIYASAKA

Research Area

Climate variability,
Extreme weather,
Air-sea interaction

> Project Associate
Professor

Masato MORI

Research Area

Climate dynamics,
Extreme weather,
Teleconnection

» Senior Research Fellow
Hisashi NAKAMURA

Column

Our lab’s principal investigator (Pl) is a devoted
Doraemon fan. Once the lab members found
out, a giant Doraemon plushie mysteriously
made his way into the lab. Since then, students
and staff have been steadily contributing
Doraemon-themed items, and now the office is
filled with Doraemon items. The plushie proudly
sits at the heart of the lab, offering a sense of
comfort and fun to everyone —from the Pl to
those dropping by for discussions.

AThe master of the laboratory.
Left: Taken when he first arrived at the laboratory.
Right: Taken in May 2026.

https://gcd.atmos.rcast.u-tokyo.ac.jp/kosaka_lab/
ykosaka@atmos.rcast.u-tokyo.ac.jp E E_;

miyasaka@atmos.rcast.u-tokyo.ac.jp
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Renewable energy system by
interdisciplinary approach between
electronics and chemistry

| High-efficiency photovoltaics for green hydrogen production

To achieve carbon neutrality, CO-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.

| Physics of photocatalysts 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 water and the
semiconductor, which is responsible for the generation of photovoltaic power,
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.

Many industrial processes involve CO: emissions, and there is growing
expectation for systems that convert captured CO. into green chemicals by
reducing it using renewable energy. Leveraging knowledge from fuel cells and
water electrolysis technologies, we are developing an electrolysis system that
efficiently produces valuable chemicals such as ethylene and ethanol from CO..

High-efficiency solar cells
with nano-epitaxial structures

Photocatalysts for H. production
with high efficiency PV structure

An electrochemical system for producing green chemicals from CO-

» Professor Masakazu SUGIYAMA

Research Area
Photovoltaic technology, energy system, carbon recycling

» Associate Professor
Tsutomu MINEGISHI

Research Area | Photocatalyst & Photoelectrode, carbon
recycling, hydrogen carrier

» Project Professor
Kentaroh WATANABE

> Project Associate Professor Hiromu KUMAGAI
»> Project Associate Professor Ajay Kumar JENA

» Project Assistant Professor
Hassanet SODABANLU

> Senior Research Fellow Hiroshi SEGAWA

Column

Are fossil fuels biofuels?

The answer is “correct.” Chemically speaking, both
are hydrocarbons produced from water and CO, in
the atmosphere. So why are fossil fuels considered
the main culprits of global warming, while biofuels
are seen as a promising sustainable fuel? The
difference lies in the time it took to capture and
store carbon as fuel versus the time it takes to
release that carbon as CO, when the fuel is used
(burned). The problem is that we use up fossil
fuels—which took millions of years to form—in an
instant. However, plants also grow quite slowly. We
compensate for this slow growth by cultivating
plants on a massive scale. Therefore, if we were to
cover all the energy we use in a single day with
biofuels, we would need an enormous amount of
land for cultivation. Is there a way to produce fuel
from sunlight using much less land? The answer
lies in green hydrogen production and carbon
recycling powered by solar energy. Our challenge is
to turn the sustainable fuels made possible by

science into a practical solution.

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

sugiyama@enesys.rcast.u-tokyo.ac.jp

tmine @enesys.rcast.u-tokyo.ac.jp
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Innovative R&D on next-generation
high-efficiency solar cells and low-cost
production technologies

Multiband Engineering in Thin Films
for Intermediate Band Solar Cell

At Okada Laboratory, we conduct research on high-efficiency solar cells
incorporating new semiconductor materials and quantum nanostructures in aim
for doubling the efficiency of present solar cells. Quantum dots are semiconductor
materials processed at the nanometer scale. They can confine the electrons
within the dot and so often referred to as "artificial atoms." They can be used to
enhance the output current and hence the efficiency by absorbing infrared light,
which the conventional solar cells cannot harvest to generate power.

Thin film solar cells and substrate reuse

In addition, we are developing technologies aimed at reducing the production cost of
high-efficiency solar cells. Since the substrate cost constitutes the highest proportion
of the overall cost, we are advancing the epitaxial lift-off technology, which involves
removing and reusing substrates from solar cells layers. The resulting thin-film solar
cells, being flexible and lightweight after substrate removal, are suitable for
applications such as space and automotive solar cells, aiming to expand the adoption
of solar power generation.

Two-dimensional material ultra-thin solar cell

Some two-dimensional materials can be flexible and absorb light effectively, suitable
for flexible, ultra-thin solar cell. Their weak inter-layer Van der Waals interaction
even allows substrate recyling and freedom in designing the device structure with
Van der Waals interface. Power collection with minimal loss is also expected due to
their high in-plane carrier mobility. Our lab aimes to fabricate large-area
two-dimensional materials thin film and demonstrate its solar cell perfomance.

Thin-film solar cells by developed with
ELO technique

Schematic of a quantum dot solar cell

Experiment in a cleanroom Flexible MoS2/Ag thin film peeled onto a film

Okada Laboratory

» Project Professor
Yoshitaka OKADA

Research Area

Next-generation solar cells, Semiconductor crystal growth,
Epitaxial lift-off thin-film solar cells

» Project Research Associate
Yusuke OTEKI
Research Area
Next-generation solar cells, Semiconductor crystal growth,
Epitaxial lift-off thin-film solar cells
» Project Research Associate
Myeongok KIM

Column

When thinking about global environmental
issues,we often hear the phrase 'Think Globally,
Act Locally." It implies 'consider the global impact
and take action in ways that you can as an
individual." However, for researchers, the
important approach might be 'Think Locally, Act
Globally.' In your daily life, put in your best effort
and work hard in your given environment (your
laboratory)(Think Locally). Then, present your
research findings to the world, join discussions
through networks with research colleagues
around the globe. Ideas and thoughts generated
from these discussions will be fed back into your
own research, allowing it to develop to the next
level. Just as athletes are inspired by their rivals
and strive to improve their own skills,
researchers are both colleagues and competitors
at the same time. To students and young
researchers, | encourage you to develop the
skills necessary to perform on a global stage
(Act Globally). This is not only essential for the
advancement of science and technology, but it
also determines the strength of humanity as we
tackle future global environmental and energy

issues.

http://mbe.rcast.u-tokyo.ac.jp

okada@mbe.rcast.u-tokyo.ac.jp E E
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Material

Reveal correlations between molecular
assemblies and their functions

As observed in Mother Nature, molecular assembly is a driving force in obtaining
functional molecules. Such functions embedded in self-assembled structures are
fascinating from the viewpoint of material development, whereas the correlation
between assembled structures and their functions is still unclear. We approach this
challenging area through interdisciplinary research.

Control molecular assemblies

The expression of functions in molecular assemblies requires appropriate designs of
building blocks and their interactions. In this study, approaches based on molecular
recognition chemistry and nanomaterials engineering are applied to obtain the
desired function. We aim to design various molecular self-assemblies including
solutions, thin films, gels, and powder states.

Understand molecular assemblies

Information on the structure of molecular assemblies is important to manipulate
function in material design. Therefore, various analytical methods are combined or
newly developed to clarify the correlation between the structure and function of
molecular assemblies.

Utilize molecular assemblies
We aim to propose and realize ways to maximize the potential of molecular

self-assemblies (e.g. chemical sensors, organic devices) toward changing the world
100 years from now.

B Conceptual illustration of functional molecular self-assemblies at different scales.

Frontier Functional Molecular Chemistry | Sasaki Laboratory

> Lecturer

Yui SASAKI

Research Area
Supramolecular chemistry

Column

The reason | think "research might be my
calling" is clear: simply put, "l never get bored
with research." Everyone has different
motivations for research, but in my case, |
continue my research with the lifelong theme of
"challenging the billions of years of life's history
and conducting research that will change
chemistry in 100 years." The forms and functions
of life that have been selected over billions of
years are intricately and precisely controlled.
Many researchers are captivated by this
complex mystery, and | am no exception. It
might be presumptuous to say that | want to
understand the origins of such functions, but |
believe that if my research can in any way help
unravel the billions of years of life's history, it
might change chemistry in 100 years. Therefore,
| face my research every day with this belief.

| have no hobbies other than research, so
choosing to continue my research at a university
in academia seems to have been the right

decision for my personality.

https://www.sayui.rcast.u-tokyo.ac.jp/en/

sayui@iis.u-tokyo.ac.jp




Material -t Ultraprecision Manufacturing Science | Mimura Laboratory

Ultraprecision manufacturing for
supporting advanced science

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.

Precise mirror for focusing soft x-rays Soft X-ray microscope

High-speed X-ray imaging of drilling

> Professor

Hidekazu MIMURA

Research Area

Ultraprecision machining,
Ultrapresicion measurement

> Project Lecturer

Hiroto MOTOYAMA

Research Area

EUV optics,
Electrical discharge machining

> Assistant Professor
Satoru EGAWA

» Assistant Professor

Jianli GUO

Column

A book that has influenced my life is '25 Things
to Regret When | Die' .This book was written by
a doctor who cared for many patients, and it
seems that most people have various regrets
when they are about to die. Since reading this
book, whenever | am uncertain, | think about
what decision | would make if | had only one
year left to live. This helps me make decisions
without regret. One of the points that left a
strong impression on me was 'not doing what |
wanted to do' and 'not fulfilling my dreams.'
Actually, it is not the unfulfilled dreams that
people regret, but 'not even attempting to
achieve their dreams.' Even if you don't
succeed, you won't regret trying. Many people
act based on reputation and social pressures,
allowing themselves to be swayed by their
surroundings, and forget what they truly wanted
to do. Every day, think about what you really
wanted to do when you entered university or
graduate school.

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

mimura@upm.rcast.u-tokyo.ac.jp
motoyama@upm.rcast.u-tokyo.ac.jp
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Material -7 Quantum Materials Science

Next generation of electronics and
quantum technology based on
materials with nontrivial geometry

Our group develops novel electronic and spintronic functions through the exploration
of new materials with nontrivial topology and symmetry.

Usually, the behavior of electrons is controlled by the external electric and magnetic
fields. On the other hand, in materials with topologically nontrivial orders, electrons
feel giant “emergent” electromagnetic fields due to the curved geometry, and their
effective use can dramatically change the way to control electron dynamics.

We design and synthesize new material systems to realize such unique quantum
phenomena. By employing the state-of-the-art crystal growth and micro-fabrication
techniques, we develop novel electronic functions potentially suitable for various
applications such as information processing with ultra-low energy consumption or
information detection with ultra-high sensitivity.

“Third class of magnetic material” — Altermagnet

In existing magnetic memory devices, information is stored using the “1” and “|”
spin states in ferromagnets (i.e., “permanent magnets” ), where spins are aligned in
parallel. Meanwhile, antiferromagnets, another well-known class of magnetic
materials, feature antiparallel spin alignments. The antiferromagnetic spin states
“1 l”and“l 1 overlap completely upon lattice translation, making it impossible to
distinguish between them macroscopically and, as a result, antiferromagnets have
long been considered unusable for magnetic information storage.

However, recent studies have revealed that when an antiparallel spin arrangement is
combined with a specific atomic configuration, the “T | ”and “| 1 ” spin states can
be distinguished from one another. This new class of magnetic material is called an
“altermagnet” and is attracting significant attention as a promising candidate for
next-generation information storage media.

Our laboratory has succeeded in discovering the world’ s first room-temperature
altermagnet that allows information to be both read and written. By advancing the
design and functional understanding of this “third magnetic material,” we seek to
realize an entirely new paradigm for information processing — one that is
ultra-high-density, ultra-low-power, and ultra-high-speed.

Examples of geometrically nontrivial orders Altermagnet ("third class of magnetic material")

Seki Shinichiro Laboratory

> Professor
Shinichiro SEKI

Research Area
Condensed Matter Physics

» Associate Professor
Yoshihiro OKAMURA

Research Area
Condensed Matter Physics

» Research Associate Aki KITAORI

Research Area  Condensed Matter Physics

» Project Research Associate Nguyen Duy KHANH

Column

While there are only about 90 naturally occurring
elements, the possible combinations and
arrangements of these elements are virtually
limitless. To date, only a small fraction of such
materials have been thoroughly studied. The
behavior of electrons in materials is governed by
quantum mechanics, and with careful design,
materials can sometimes exhibit groundbreaking
phenomena and unexpected functionalities.

As seen in the Industrial and Information
Revolutions in history, new insights emerging
from the fusion of physics and engineering have
repeatedly transformed human society at a
fundamental level. In our laboratory, we aim to
pioneer such paradigm-shifting advances by
discovering innovative materials that are both
fascinating and practically useful.

http://sekilab.net

seki@ap.t.u-tokyo.ac.jp E E
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From Fracture Mechanisms to
Materials Design

Fracture of materials is a hierarchical phenomenon in which microscale
deformation and damage gradually accumulate within the internal microstructure
and eventually lead to macroscopic failure. Understanding when, where, and why
fracture initiates is the key to using materials safely up to their limits, and it forms
the foundation for the reliable use of structural materials in society. Our laboratory
integrates mechanical testing, in-situ observation, numerical simulation, and data
science to elucidate the fracture mechanisms that connect microscopic events to
macroscopic behavior. By feeding these insights back into materials design, we
aim to enhance the reliability of structural materials that support automotive,
aerospace, and infrastructure applications.

In-Situ Measurement of Microscale Deformation and Damage

The microscopic events that trigger fracture occur locally and within very short
time scales, making their observation a major challenge. We have developed an
in-situ measurement system that integrates digital image correlation (DIC),
acoustic emission (AE), and high-speed imaging, achieving nanometer-scale
displacement sensitivity and sub-microsecond temporal resolution. With this
system, we have successfully captured, for the first time, instantaneous
phenomena such as twinning and kink-band formation in real time. By further
combining AE waveform analysis with machine learning, we are developing
techniques to quantitatively identify invisible events such as microcrack initiation
and phase transformations.

Materials Design through Simulation and Data Science

To translate experimental insights into predictive design, we develop numerical
frameworks based on the crystal plasticity finite element method (CPFEM).
Constitutive models that incorporate twinning, phase transformation, and damage
processes allow us to predict strength, ductility, and fatigue properties as
functions of microstructure. Furthermore, large microstructure—property datasets
generated through CPFEM-based virtual experiments are analyzed using
machine learning and Bayesian optimization to automatically search for
microstructures that overcome the strength—ductility trade-off. This framework
also extends to metal additive manufacturing (AM), where AE monitoring with
deep learning enables real-time defect detection and CPFEM analysis predicts
the mechanical properties of as-built components, contributing to the improved
reliability of AM-fabricated parts.

In-situ measurement system for microscale Microstructure exploration to overcome
strain mapping the strength—ductility trade-off

Shiraiwa Laboratory

> Associate Professor
Takayuki SHIRAIWA

Research Area

Mechanics of materials, Fracture mechanics,
Non-destructive evaluation, Materials reliability, Materials
informatics

» Academic Specialist
Pornthep CHIVAVIBUL

Research Area

Acoustic emission, Non-destructive evaluation, Surface
treatment

Column

Ever since | was a child, | have been fascinated
by “crafting” and “alchemy” in games. It was not
so much the fantasy worlds themselves that drew
me in, but rather the system in which combining
one material with another could produce, quite
suddenly, a powerful item that was more than the
simple sum of its parts. Unexpected combinations
can give rise to distinctive properties. That feeling
may have been the starting point of my interest in
materials engineering.

The same is true of structural materials. Even
slight differences in the combination of elements,
or in the conditions of processing and heat
treatment, can greatly affect a material’ s strength
and resistance to fracture. This is because the
internal microstructure of a material determines
where deformation becomes concentrated, where
cracks begin to form, and how the material
ultimately fails.

Today, together with my students, | am working to
clarify the relationship between such microscopic
changes and the visible properties of materials
through observation and measurement,
simulation, and data science.

shiraiwa@rme.mm.t.u-tokyo.ac.jp
https:/rme.mm.t.u-tokyo.ac.jp/index.html
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Bioinspired Polymers for Sustainable
Environment and Advanced Medicine

Since ancient times, humankind has learned, imitated, and benefited from nature
and living organisms. In recent years, the advancement of nanotechnology and
molecular biology has significantly deepened our understanding of living
organisms at the nano and molecular levels. As a result, bioinspired materials
science is entering a new phase. Our research focuses on the design, synthesis,
and engineering of polymeric materials, learning from how nature makes
functional materials evolved over millions of years. Our long-term research goal is
to "create our own materials" by converting the molecular design principles
developed by nature to synthetic systems and contributing to the advancement of
science and technology. In the short-term, we are conducting research projects
on bioinspired materials such as, self-healing polymers, underwater adhesives,
and the metal-phenolic networks (MPNs) coatings of biointerfaces.

Self-Healing Polymers in Wet Environments

Polymers are widely used in marine environments due to their lightweight nature,
good processability, and unique thermal/mechanical properties. Crack formation
and other types of damage in polymeric materials used in wet environments could
eventually lead to wholescale failure and/or the spread of microplastic pieces into
marine environments. Imparting self-healing capabilities to those polymers would
be a beneficial strategy for extending the life time and reducing the maintenance
cost. We are designing and synthesizing self-healing polymers that can self-heal
in seawater through dynamic bondings such as hydrogen bondings and
coordination interactions. A judicious design principle at multiple length scales is
needed, as most of the existing self-healing polymers suffer from
swelling-induced mechanical instability and loss of self-healing ability because of
a severe water uptake in fully submerged conditions.

Bioinspired underwater adhesives

Putting a Band-Aid on wet skin is a challenging task because a thin water layer prevents the
adhesion. Some marine creatures can produce biological molecules which are remarkably
sticky even to wet surfaces. This inspired us to synthesize novel underwater adhesives,
which we aim to apply for tissue repair, wound dressing and biomedical devices.

Interface Engineering using Metal-Phenolic Networks (MPNs)

Polyphenols are naturally occurring plant-derived chemicals. Polyphenolic molecules such
as tannic acid show universal adherent properties. By adding metal ions as cross-linkers,
metal-phenolic network (MPN) films are assembled in a surface-confined manner. The
physicochemical properties of MPN-based materials depend on the polyphenolic
molecules and metal ions used. MPNs are now regarded as a versatile coating platform
and widely used all over the world to engineer nanomaterials and biointerfaces.

Mixing metal ions and tannic acid results in the
deposition of MPN thin films.

The two aluminum rods were joined together
underwater and lifted a weight.

Ejima Laboratory

» Professor
Hirotaka EJIMA

Research Area

Polymeric materials and biomimetics

> Assistant Professor Haruka ODA

Research Area Biomaterial

Column

Polymeric materials are used in every aspect of our
daily lives, taking advantage of their light weight
and ease of molding and processing. Polyethylene,
polypropylene, polystyrene, and polyvinyl chloride
are produced in particularly large quantities and are
therefore known as the four major commodity
plastics. As the production of polyethylene
terephthalate (PET), which is used for beverage
bottles, fibers, and other products, has also
increased significantly, PET is sometimes added to
this group, making them the five major commodity
plastics.

Various polymers also play important roles in the
field of biomaterials. Based on my own admittedly
subjective selection, the five major general-purpose
medical polymers would be polyethylene glycol
(PEG), polydioxanone, polyether ether ketone,
polytetrafluoroethylene, and poly(lactic acid)
copolymers. During the COVID-19 pandemic, | was
deeply moved by the fact that vaccines containing
PEG were administered to people around the
world, including myself.

With the hope that one day a polymer synthesized
in our laboratory will join the ranks of these widely
used medical polymers, we continue to pursue our
research.

ejima@g.ecc.u-tokyo.ac.jp
https://biomacro.t.u-tokyo.ac.jp



Material - Theoretical Chemistry

Exploring mechanisms of proteins based
on theoretical molecular chemistry to
present a new strategy for molecular
design and bioengineering

Understanding 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(pK.) by quantum

chemical calculation

Electron and proton transfers in the Super computer in our laboratory.

wateroxidizing enzyme photosystem Il

Exciting discussion

Ishikita Laboratory

» Professor
Hiroshi ISHIKITA

Research Area Biophysics

» Associate Professor Keisuke SAITO

Research Area Bio- and chemical physics

» Project Assistant teacher Tomoyasu NOJI

Column

My first encounter with photosynthesis research
occurred when | went to Berlin to pursue my Ph.D.
During my undergraduate and master's studies, |
was interested in biomolecular devices. For
example, the brain of a computer (the CPU)
generates a lot of heat due to leakage current. With
this background, | wanted to create biomolecular
devices that surpassed silicon semiconductors,
which led me to pursue an engineering degree.
After being awarded a scholarship from Germany
(DAAD), | was required to spend four months in
Bremen for German language studies, which
delayed the start of my research in Berlin. By the
time | arrived in Berlin, the project | had described
in my scholarship application was almost
completed, and instead, | was given a new topic on
electron transfer in photosynthetic reaction center
proteins. | was instantly captivated by the crystal
structure of the protein. The beauty of the
symmetry in the arrangement of the pair of electron
transfer pathways and the imbalance in the
asymmetry of electron transfer activity. Solving this
mystery—explaining it in terms of molecular
chemistry that everyone can understand—has
become my life's work.

hiro@appchem.t.u-tokyo.ac.jp
https://www.protein.rcast.u-tokyo.ac.jp/

ksaito@appchem.t.u-tokyo.ac.jp
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Material

Toward innovative device/system
technologies enabled with advanced
photonic nanostructures and nano-sized
electronic materials: from physics,
materials to devices and systems

Nanophotonics and topological wave engineering
(lwamoto Laboratory)

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. We are investigating
the physics of controlling light and light-matter interactions using photonic crystals
and other photonic nanostructures, as well as their application to optical and
quantum devices. We are also ambitiously exploring nanophotonics technologies
based on wide bandgap materials such as diamond and gallium oxide. Another
important research subject in our group is topological wave engineering. We aim
to realize novel control of light, sound, and elastic waves using the concept of
topology, and innovative applications based on them.

Interactive electronic devices by soft nanomaterials
(Matsuhisa Laboratory)

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 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.

Semiconductor Photonic Crystals Avrtificial structure fabricated by epitaxial growth

Wireless soft sensor and display system

Micro Device Engineering

lwamoto - Matsuhisa
Laboratory

> Professor

Satoshi IWVAMOTO

Research Area

Quantum Nanophotonics,
Topological Wave Engineering

» Associate Professor

Naoji MATSUHISA

Research Area

Interactive electronic
devices

» Assistant Professor Riena JINNO

Research Area

Ultra-Wide Bandgap Semiconductor,
Crystal Engineering

» Research Associate
Satomi ISHIDA

Column

One of the secrets to enjoying research is to
maintain a clear distinction between work and rest.
No matter how busy | am, | make sure to refresh
myself almost every weekend at the sauna. At first,
| think about work, but eventually, | forget about it.

However, it's during such times that research ideas
often come to mind. The lab members who hear
about them might always feel troubled because
most of the time, it's a 'no, it didn't work out.' But
some of these ideas have successfully developed.

(lwamoto)

| believe that to conduct interesting and
cutting-edge research, it is crucial to maximize the
variety and number of people involved in the
research. To achieve this, | think it is important to
disseminate information through social media
(please follow me on X and Instagram:
@naoji_tokyo) and outreach activities, and to
communicate in a way that is clear and engaging.
RCAST, where diverse researchers gather, is the

perfect environment for this. (Matsuhisa)

iwamoto @iis.u-tokyo.ac.jp (w8 o )
https://www.iwamoto.iis.u-tokyo.ac.jp/ ; r
[m];
naoji@iis.u-tokyo.ac.jp EE
https://www.naojimatsuhisa.com/ :
=
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ollaborations

Forming organic connections among
researchers across disciplines

Cooperations We are building a global organizational network that includes establishing satellite offices at

participating in the Co-creation Living Lab.

- 21

269 o4
25T s

International Collaboration *Order by agreement execution

Kl Stockholm University /Sweden B Centre for Research in Photonics,

B Clare Hall, University of Cambridge /UK The University of Ottawa /Canada

H University of Glasgow /UK B University of California, Berkeley(UCB) /USA

I Arizona State University, LightWorks Initiative I Center on Disability Studies,
(LightWorks®) /USA University of Hawaii at Manoa /USA

H Centre national de la recherche B The University of Milano-Bicocca /Italy

scientifique (CNRS) /France
[ The University of New South Wales/Australia

University of Kassel /Germany o M S " .
. . . . oscow State Institute of International Relations
H The University of Adelaide/Australia Fussha

H Queensland University of Technology Ecole Polytechnique /France

e B Institute for Security and Development Policy
Kl The Moshe Dayan Center for Middle Eastern (ISDP) /Sweden
::}Fsc:aﬁéflncan Studies (MDC),Tel Aviv University Bl Pacific Forum International /USA
K The Hebrew University of Jerusalem /Israel B2 University of Science and Technology of China
/CHN

B8 University of Oulu /Finland

@ Politecnico di Milano /Italy
The University of Bordeaux/France

collaborating institutions. Domestically—based on the experience of a partnership agreement with
Ishikawa Prefecture that has led to a highly advanced example of joint industry creation by the
university and the prefecture—we are pursuing types of co-creation that go beyond

industry-academia-government cooperation together with local governments and communities

B The University of Queensland /Australia
B The Center for Strategic Studies of the University
of Jordan (CSS) /Jordan
B State of Queensland /Australia
Government of South Australia /Australia
B Republic of the Philippines, Department of Agriculture,
Sugar Regulatory Administration/Philippines
EE Global Institute for Hydrogen and Fuel Cells (GIHF) /USA
El Department of Aerospace Engineering,
College of Engineering, University of Michigan /USA
Ell TRENDS Research & Advisory /UAE
EB SIGNAL Group /Israel
B8 University of Florence /ltaly
A Research Institute for Democracy,
Society, and Emerging Technology (DSET) /Taiwan
E3 European Values Center for Security Policy (EVC) /Czech
E3 AthenalAB /Chile
German Aerospace Center /Germany
F Geocase/Georgia



Domestic Collaboration

H Ishikawa Prefecture and Ishikawa
Sunrise Industries Creation Organization

B Obuse Town, Nagano Prefecture

B Kumamoto Prefecture and Kumamoto University

B Karuizawa Town, Nagano Prefecture and
Shinshu University Research Center

B Iwaki City, Fukushima Prefecture

B Kunitachi City, Tokyo

Shibuya City, Tokyo

B Shiraoi Town, Hokkaido Prefecture

B Wakayama Prefecture

M Eiheiji Town, Fukui Prefecture

il Nanyo City, Yamagata Prefecture

Kobe City, Hyogo Prefecture

B Tokyo Metropolitan Board of Education

@ Iki City, Nagasaki Prefecture

[E Minato City Board of Education

@ Kaminokuni Town, Hokkaido Prefecture

Setagaya City, Tokyo

B Koya Town and Koyasan Shingon Sect Main
Temple Kongobu-ji, Wakayama Prefecture

B Tokyo Philharmonic Orchestra

Bl Kobayashi City, Miyazaki Prefecture

BEEEE BEEEEEHNEHEHEBEEE®

Kamaishi City, lwate Prefecture

Yamaguchi Prefecture

Izumiotsu City, Osaka Prefecture

Nagakute City, Aichi Prefecture

Chino City, Fujimi Town and Hara Village,Nagano Prefecture
Katsuragi Town, Hashimoto City,Wakayama Prefecture
Tokyo College of Music

Oita Prefecture

Gifu City, Gifu Prefecture

Reconstruction Agency

Shunan City,Yamaguchi Prefecture

Kawachinagano City, Osaka Prefecture

Shodoshima Town and Tonosho Town,
Kagawa Prefecture

National Institute of Technology, Fukushima College
Niigata City, Niigata Prefecture

Tagajo City,Miyagi Prefecture

Minamiawaji City,Hyogo Prefecture
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Financial Data

RCAST Facts

External funding covers nearly 80 percent of RCAST's operating expenses. This reflects the
recognition of RCAST’s farsighted research and the results it has produced and shows that it has a

lineup of researchers who are capable of securing their own funding.

Fiscal Year 2 O 2 5

,‘l

External funding

Total

8,225,601 6,973,243
thousand yen thousand yen

M External funding H Funds for
6,973,243 tnousand yen __commissioned projects 0.9%
University management expenses W Contract research funds 52.9%
1 ,252,358 thousand yen

e B Joint research funds 15,29
Grant-in-Aid for
Scientific Research 12.1%

B Endowed Research

_ Diision ] 2.5%
B Contributions 11.3%
H Other grants-in-aid 5.0%



Through external funding, RCAST has created the project researcher/faculty system enabling unique,

Faculty and Staff

high-quality human resources to be employed by RCAST on a project basis. This system, originated by

RCAST, can make a huge difference in research capabilities.

Academic Staff Students
38 Project 8
_ Professors 30 Professors O Graduate Students 419 including 189 ais students
. Project Associate Undergraduate
 Associate Professors 34 protessors 14 students 62
Project =
Lecturers 8 Leclturers 5
_ Research Associates,  gn Project Research = .
Research Assistants 52 Associates 35 Administrative Staff
Project Researchers 60 Grant Administrative Staff 32

Visiting Academic Staff 31 1
Other Researchers *

*Other Researchers: Visiting Research Fellows,Co-operative Research Fellows, Joint Research Fellows
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About
RCAST

Research

Since its establishment in 1987, the Research Center for Advanced Science and Technology
(RCAST)—the newest research center attached to the University of Tokyo—has aimed to contribute
to the development of science and technology by taking on new challenges arising from advances in
science and resulting changes in society, and by exploring new areas of advanced science and
technology for the benefit of society and humankind. In our more than 40 laboratories, we have been
conducting a wide variety of research from basic to applied fields, ranging from advanced research in
science and technology to the social sciences as well as the barrier-free social systems of the future.
To address multifaceted issues, we make versatile and multilayered connections and the entire center
supports not only single researchers but all researchers across research fields. RCAST will continue

to take bold steps to realize a better society and co-create the future.

The only doctoral course
at a UTokyo affiliated institute

The Department of Advanced Interdisciplinary Studies was established in 1992 as a doctorate only
program. Under RCAST’s characteristic interdisciplinary environment, we foster individuals with the
will to pioneer unique new fields, without being restricted by conventional frameworks. This program
opens the door not only to corporate researchers and engineers, but also to corporate managers and

government policymakers with knowledge of advanced science and technology.

This unique approach to organizational management
enables quick decision-making
to address new challenges

Since its inception, RCAST has maintained a system of organizational management that
separates research from administration. As the decision-making unit, the Strategic Management
Office deliberates on ways to streamline the internal organization, as well as staffing proposals,
budget allocations, and other important matters, then swiftly moves on to execution. This system
reduces the time researchers spend on administrative tasks and ensures that their focus is

always on research and educational activities.

RCAST Board external evaluation committee
Rigorous evaluation of RCAST’s management strategies

Chieko ASAKAWA

IBM Fellow / Chief Executive Director,

Miwako DOI

Auditor, National Institute of Information and Communications Technology

Miraikan -The National Museum of Emerging Science and Innovation

Hideaki KOIZUMI

Emeritus Fellow, Hitachi, Ltd.

Kazuki SAWA

Sachiko NAKAJIMA

CEO, steAm,Inc. / Musician

Kizo HISAMOTO
Mayor of Kobe City

Fukuoka International University of Music, President

Kunihiro TANAKA

Hiroya MASUDA

Advisor, Nomura Research Institute, Ltd.

Founder & CEO, President, SAKURA internet Inc.

Toshiro MUTOH

Honorary Chairman, Daiwa Institute of Research Ltd.
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Solving increasingly complex social issues requires fresh perspectives. Since RCAST was founded over 35 years
ago, science and engineering,which advance science and technology, have co-existed with the humanities and
social sciences, which deal with ethics, thought, and social systems. We are developing fields where there is no

prior research.
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Director’s
Message

In an era of rapid advancements in information technology and Artificial
Intelligence, the intrinsic value of merely possessing or accumulating
knowledge is diminishing. Instead, the uniquely human contribution now lies in
the creation of novel ideas that transcend the boundaries of accumulated
information. Furthermore, as human activities expand in scale and become
intricately interconnected, often leading to profound trade-offs, contemporary
society demands more than just superficial information gathering and
summarization. It calls for an imaginative capacity—a deeply empathetic
imagination—that can bridge spatial and temporal distances to truly grasp
events far removed from our immediate experience. This imaginative power

will be increasingly valued as a distinctive human capability.

In light of these shifts, the role of universities, particularly those engaged in
cutting-edge science and technology, is undergoing a significant transformation.
Traditionally, scientific progress has been achieved by meticulously categorizing
phenomena and diligently pursuing truth within systematically segmented
domains. The primary value of a university was often seen as the accumulation
of this highly specialized, advanced knowledge. However, to address the
increasingly complex challenges facing society today, universities are now called
upon to synergistically combine diverse fields of knowledge, collaborating with

stakeholders to co-create groundbreaking solutions.

The Research Center for Advanced Science and Technology (RCAST) at the
University of Tokyo stands as an unconventional research institute, uniquely
without predefined specializations. Researchers from a wide array of academic
backgrounds, spanning both the humanities and sciences, converge on our
compact campus. Here, they connect on multiple levels, engaging both intellect
and emotion, with the shared goal of pioneering the "cutting edge" that will

unlock a bright and prosperous future.

This Master Book serves as a catalog designed to share the brilliance and
excitement of the researchers gathered at RCAST with you, our readers. Yet,
even for researchers brimming with creativity and imagination, simply
operating together on campus is not enough to forge truly transformative
"cutting-edge" advancements. It is your passionate aspirations for the future
that will serve as the catalyst, inspiring RCAST researchers to transcend their
disciplinary boundaries, multiply their expertise, and resonate with one another
to carve out new pathways towards the future. This kind of "Kyoso"—resonant

co-creation—is precisely what we at RCAST are committed to fostering.

Masakazu SUGIYAMA
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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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