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The Research Center for Advanced Science

and Technology (RCAST) 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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RCAST, bringing people and society together and creating the future
through the harmony of science and technology
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Organisms, including humans, rely heavily on the
surrounding environment. It is no exaggeration to say that
our individual and social activities become visible depending
on the environment.

The Research Center for Advanced Science and Technology
(RCAST) pursues advanced research in science and technology
as well as in social sciences and the field of barrier-free
research. We extend these research areas over a wide range,
from basic and applied fields further to the social system.
RCAST has advantages in the research environment allowing
us to respond quickly and properly to the needs of society by
taking an interdisciplinary approach to research. RCAST is,
so to speak, “a mini-University of Tokyo” with agility.

In order to solve the complex social problems we are faced
with today or will be in the near future, the question of how to
combine individual research fields is a big challenge. We
believe that it is important to simultaneously carry out both
basic and applied research in proper balance. Highly reliable
and stable basic sciences make it possible to confirm
situations from the ground up when problems occur.

RCAST performs applied research and interdisciplinary
research based on reliable and stable basic research. We are
constantly taking on new challenges to respond to the ever-
changing needs of society. For this purpose, young and
talented researchers are indispensable. One of the RCAST’s
critical missions is to provide them with a comfortable
research environment where they can learn and grow, and
have the opportunity to move from individual research to
interdisciplinary research. The environment, people and
research at the RCAST will lead to the generation of synergy
not only on the research but also on society. We believe that
new, future-focused research can be initiated, and the
problems we are faced with today can be solved by an
interdisciplinary approach, through collaboration and fusion
of various research fields at RCAST.

For a future of people and society, RCAST will continuously
promote new advanced science and technology, valuing the
harmony between science and technology, using its
characteristic features as “a mini-University of Tokyo” with
agility.

AT
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Ryohei KANZAKI
Director
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RCAST is undaunted by restrictions and devotes maximum effort
to the improvement of human society

D4 DODEY =1L, EEEPEZEES V-
7eEZHORBPHICBITONE Lz, —fRINICRST
S¥EL, ¥, STHUHATEITRIZ2DP. Zhid,
TRERAENTLZTERPEDLSTH, 2OEVYM—DIRE
ICHEMEB LN WERETIVELCE205TT,
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EE CHElgZEME - HIREE 2,

We always think about what the study is
worth and how to proceed with it, rather
than just proceeding to study something.
An interaction with research or experts
from a diverse range of academic
disciplines can foster a more dynamic
and stimulating academic environment.

FERE

Interdisciplinary
Approach

RCAST set four mottos in the early days of the thinking
about internationality or industry-academia cooperation.
We still advocate our founding principles even as these
words have become common, because the underlying
basis of mottos and philosophy of research is the power
to unlock our future.

MREEY—LUR, HERRRE
TEROEBESICIZ. FEimtf 7
O—HIEZRIERL. EREREH
ETOIVITSDORZEBR TR

We have been conducting joint
research with international research
institutes.

Furthermore, the RCAST fellow
program accelerates interaction with
internationally distinguished persons
beyond the bounds of projects.

ERF1E

International

g )3

Mobility

RRI10FOEHFIZHRA. FIXH
UEINTORVDEFPHRBICER
IREHEDRM. EFHREOR
ANEFRGE, BICBEHIT S,

We maintain a fixed ten-year
term limit on all faculty members.
We have been working to
provide posts to young, capable
researchers and keep the door
open to research which can
potentially spawn new fields.

Perspective

LR

Openness

PONU—FICBFEST. REZD
HOLRANDTOERABHE
HE, BICRRAMZBRERL. #
REMANOH B ZEUHT

We have been sharing not only our
research activities but also the
process for solving problems by
public outreach. We will continue
to explore new approaches to
social cooperation while keeping in

mind the significance of openness.




RCAST Historical Facts
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Tackling new challenges
RCAST historical facts

RERFETROFTLOL B TEFT THAHILmTIL, 7€
RORZDBEHADITE - BERHI OHEEM [ ELT
FELE L7z BIBID T USE SO RIBNIZ2AUT N,
B EF E VDD DL L OFTHIEE P HD A A
BALA DS B OKHERBEET IR ETNTVET,

FIREIFHRMTRA Y 9 — (8 - kinth) FE
BER7HADEH. BEH13R

Research Center for Advanced Science
and Technology was inaugurated
with 7 Regular Chairs and 13 Faculty Members

KERE T RIERE
HEANDIASYMAYMEHBARS

Inauguration of the Department of Advanced
Interdisciplinary Studies

Provides people in mid-career with the opportunity
to resume their studies in an academic environment

854 — SRS MU — (KOL) 5831
FEZICHMNHARRRIE ZiEH

Komaba Open Laboratory was established
Providing a joint research environment
to the university

B EVOFHERSFIE DRI
RPNEEICLZIBHFLHEDHEF

Established a Project Professor system in Japan
Secure capable teachers/staff by competitive funds

11EBOMBERFFARE L TIERRD
RIS EREFA [STimRN— K] 2528
Formally acknowledged as the 11th Research
Institute of the University of Tokyo

External Evaluation Committee ‘RCAST Board’
was established

EEHRTEEZHE
HREEE DS REFHIC

Strategic Planning Office was established
Clarified the division of roles
between operations and research

RCAST, the newest institute attached to the University of
Tokyo, was established as a base for promoting a framework
of research and education different from the existing
university framework. We aim to set a new precedent as a
pioneer. We have been targeting new challenges with our
established deliberation and executive ability.

EN'EOEIIAFEY DS FR AR Z R
REFH S DFMIC L BHAZHE

An Endowed Chair was opened the first one
in a Japanese National University
Research support by private donations was started

*HBA EMEKERPIERE
FIREZED U, B2RBTAMOETEA

Department of Intellectual Property was established
Developing human resources in the field of science
and technologies with an ‘interdisciplinary approach’

KEDHHBERHERICASTISHII (RRFAFETLO)
EFE DB ZIRITRN [CHHE

Technology Licensing Organization CASTI (present
TODAI TLO) was established

Actively promoting collaboration between industry,
academia and government

NUZ V-5 HZEIH
AERZHEMICHIF 22 AN EIRFFRDIENR
‘Barrier Free’ was established as a research category
Pursuing diversified advanced research

on people and technology

BERIE ORI
RURBAFHEOEA

A New Endowed Chair was established
Introduction of flexible personnel systems

REXFOEHRERIEZRA
BB BEF A OTER

RCAST introduced a post of Special Professorial
Chair at the University of Tokyo

Allow outstanding young faculties

to climb up the academic career ladder



Research A i P i

RREDMEEREL. MAERT
75y Mo NRREE

A flattened small unit structure
optimizes the individuality of each lab and leads to fusion of research

67173 =405 FHOEMERNEHTEEDS YA FIv T We have unique labs in six categories, consisting of

EHTELLD . MEEH RSB CITVET, scientists from 40 specialized fields doing dynamic research
activities as a research unit. A flattened small unit structure

= EDOWFEEDBRE A4 AS YN I VRN

{ %Tﬂf%ﬁ*ﬁ&b;Z’J VAR ﬁf%ﬁ leads to fusion of research. It enables RCAST to quickly and

ATz EMAEE . BREROHERM L1215 flexibly do activities by foreseeing changes in social

DOEALEEREFTEAL . BB LSS 2 EHRL TV, conditions or new dimensions of research.

¥ 19 H1HRRE
MATERIAL 1 Laboratory at 1 field
ekl B0 5 BRSNS -7 < Rz 2B OT
EITHOIEBBLLDBD A, BFHFOWN
== T2 )LE— R 151 & BRSNS i 2
HEaFs ENVIRONMENT ERICANDF ¥ Y AZIETET,
SOCIAL and EI\\IERGY It is not unusual for neighboring labs in
SCIENCE 457 5F RCAST to be studying different research

99 BF 4 fields fields. Incidental interactions with
9 fields researchers from different fields will bring
in new perspectives.

RAZEEIT;EH)
'%ﬁﬁ Lab is a unit for research activity
S e BB 5 AR O 5 — A1
NUFZIY— nE T X ZRAOBE L. HHCRIIK

BARRIER FREE 9 fields
ok ROBER G LS EE I,

BIEENCE E 59 IREHE ORENE LR AT

5 fields
E!I:ﬁ E1 L"$ RCAST provides a suitable environment
CHEMICAL for researchers to fully exhibit their
BIOMEDICINE unique characteristics. The structure
= stimulates not only unrestricted and
6ﬁﬁ L gKFﬁ L aﬁ@ flexible activities, but also researcher
8 fields mobility and synthesis of research.

72t BUEY W fH d7

Interdisciplinary activity

Scimtf - RBAXXRBK 7 —h7770I Ik
RCAST "Great East Japan Earthquake Archive Project"
M OS IR T Y = 7 fD—o, Based on the concept of recording,
HHAKRERSICEHET 2 R BOEHRO I archiving and utilizing various types of
5 VER - REAEET VLT M, B information related to the Great .East

R " . Japan Earthquake, RCAST carries out
7= AA T EXLOFEHE R REHE L £ IR the activity on the sustainability of

. - . =R
HIEFHEIT>TVET, archives and culture. Northeastern Japan Inspection Tour




Organization and Management

MAEBDMAICEITEZHIRIEZ
HMEDEERH TMREEEDDE,

The researchers can devote themselves to research activities
The division of roles between operations and research

SR SIS IR E D EH B ICH ST Since its inception RCAST has maintained a unique system
BIMEOERE AL TWET, IESER 2 EEL. of operations so that the researchers can devote themselves
REASEBETFEE A OEE T DA R to their research activities. To reduce the researcher’s

ay N [ 5] )

clerical work, we clarify the division of roles between

%o COMBEARHIA, WFFEE O TR ORELR SRR operations and research. The system enables “fast decision
HHBORBRELZ R OEEZMEEICLTWET, making” and helps “ensure research activities”.

ST —I

RCAST Board

BEHE o=k
Ty Director
ﬁgﬁmﬁg _ Strategic Planning @#{TIEY
Strategic Management Office Office Office Staff
FR&
N Director OEIEHER
ﬂﬁn s I EBIEER Deputy General
General Faculty @ ©®——  Administration Manager @ccccceee
meeting Office o;ﬁi%;ﬂéiﬁ
—1 Office Sta
BlffiR '
Vice Director BEE
§}Eﬁﬂ}§ General Manager
Faculty staff
LH-EEE
———  Public Relations ﬁrector
and Information
Office
( N\

FRMEED2EFEZE5 [EEHEE]

The “Strategic Management Office” director bears ultimate responsibility for operations

BEOTO7 vy aF)Vikks As a core organization with primary : o

L e O ERE R DT BE responsibility for various aspects of operations, .Betform{ng and./o;.ellmlnatmg
W 15112) LIRTEH e A== the office deals with matters related to internat organizations

THDEH - WEEZITVWE T, Fix management and execution. Important issues  @Personnel proposals

BATIE, WEHED S 5EEL O % FHEDED are reported at the General Faculty Meeting, @®Allocation of funds/budgeting

OHBEDE DY and issues relating to personnel are discussed .
BNOHEWELET, at the Faculty Meetings. Al dion i Hozies
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The Strategic Planning Office and the Administration Office

support prompt decision-making

FIRE MIRES N [REEEE] 7, HBEED
FLREINT 2BRREZITVE T REEBKEZ
LEHIICY R — b T SR E SRR E & FERrRES
(EE L REE ESRB O MR CIumiTOEE A DR
RIEEFH 2SI ATV,

O EE IR
OEFEEHIEY

BREBBEXFOT Yo v yRE, EE, £
T77VHEER L, REBIREZ2EY R —
o MEPERIZZRTFEE PR & 2 S TR g
NERMFZEZTHREREICHE £,

EBFEER Administration Office

OftEsR - BE2F—L OTEFAEF—L
OB EF—L OOV ITNHTE

: WPRE MR SR Fi & L7 &R
: BOED, EHEHAROBECIEHEE
: HHICEITICE T 12O DEB T R— b %
) FOET,

The Strategic Management Office, working directly
for Director, deals with matters related to
organization and management. The Strategic
Planning Office and the Administration Office work
together closely to support the quick and flexible
operation of RCAST.

BREHMER{EEZE Strategic Planning Office

@®International affairs
@®Industry-Academia-Government Collaboration

The team fully supports the Strategic Management
Office by summarizing the meeting agenda, shaping
the operation/action plans, etc.

They develop practicable plans, which are important
to RCAST.

@Facility and Security team @Planning and
Coordination team @Financial and Planning team
®Project and Enforcement team

Teams handle support service for researchers to
reduce their clerical work, and provide practical
support for execution of decisions at strategic
management meetings.

BTN EREE(E [STimEFR— K] External Evaluation Committee“The RCAST Board”

The RCAST Board supervises the management policies and
operations with a viewpoint independent of internal interests. The
Board constantly monitors the state of operations, and gives
relevant advice to RCAST. Furthermore, the Board is responsible
for selecting candidates for the next Director.

TEET# - EBEFER &2 OME D ST LA
RCEE T 2#B. STt OEE R 2 FERHCEL .
EEERIONT S ERUFHE 2TV E T, KIEATE
A= HE T 2EARLEBVE->TVET,

( )

RRAZEHBZRMTHREYI— K—BXVIN— RCAST Board members 201654518

as of 1st April 2016
Kig #F Noriko OKUMA II\#k BF  Yoshimitsu KOBAYASHI 1BH &th Hiroya MASUDA
FALRZE R R R FERH R SEBTIVA—AT T ARKESH BREE RIS WI7ERT B
RILETCHBESMEL Y — &K Chairman, Mitsubishi Chemical Holdings Corporation

Advisor, Nomura Research Institute
Director & Professor, N .
Department of Developmental Neuroscience, ART, IVRIE FX  Tsuneo KOMATSUZAKI =5 f&XEE Kenjiro MIYANO
tastkett HHRITIRE / ISH%ERT ik

Tohoku University Graduate School of Medicine ESZRFZEAFE AN E - PRI 7 zo—
Managing Executive Officer, SECOM CO., LTD.

. Fellow, National Institute for Materials Science
A & Takashi ONISHI Director, Intelligent Systems Laboratory " .
BIERATRIEARE 2R AAEHEH &8 . . EE HEE Toshiro MUTO
President, Toyohashi University of Technology #af B—  Yoichi NISHIMURA MRS AR HEHR
ARSI FHEGRTR

President, Science Council of Japan Chairman of the Institute,
Managing Director, The Asahi Shimbun Company Daiwa Institute of Research Ltd.
IR B Hideaki KOIZUMI
&% B Akira HRUMA

HRASHEEYETT REMFB7zo—
BARARb=7 2 A &t RAGR AR

Hitachi Fellow, Corporate Officer, Hitachi, Ltd. (50518)
President and CEO, Hamamatsu Photonics K.K.

(Japanese syllabary order)
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Industry-Academia-Government Collaboration

F— 2 HREETHEVREDS.
PEQ=—XIcBhBIENR MBS BT

Aiming for “the best partnership” under a flexible framework,
customized to fit each participant’s requests

&% DI Z AREIETERBITT, ERT Usually, to start an industry-academia joint research project, its
RSB O SR 2 BAIRICED L. 0= — frarnew.ork (objectives, formation, budget, .et.c.) should be strictly
\ ) determined under the contract. However, it is not so easy to target a

A CTEENAZ AT YA AT S Wﬁ%:@%] concrete goal for certain research issues, nowadays, as social

BEBLTVET, T2 LI-EEN, LMo problems and companies’ interests have been becoming more complex
- and various. So, RCAST, making the most of its wide-ranging research

A A7 N N 7 A
Ay TA SRR S SRR OFfiai] o fields, is trying to coordinate unique Industry-Academia collaborative
BRIC O35 2 EPHIRFENE T, programs, customized to fit each partner company’s requests.

EEEEHANHETES L.
HEICEBENITS

The companies and RCAST
are jointly committed
to the management
of collaborative programs S
SEUETH EIEEER
> . — Cooperation
ﬁﬁ?"ﬂ%@kﬂ@lfi;ﬁ pa?tners

People-to-people exchanges

CAST of researchers HIH
I

WRIVHILT1VT
Research consulting

PRENVR-AVY T2V T

Advance consulting

ERAFRICIIDZARIBAM DRI DG

Fusion of wisdom of diverse human resources stand at the forefront

AENREOHHEHRREYaVEIH

Extraction of the essential challenges and new vision creation

RBHIHEERZ - Fo B OIROGEEE

To full-fledged joint research and new fields effective strategy
HEMWMR. FaFLSOVIIh RAREBRES

Joint research, national project, researchers dispatch
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Cross-section exchanges / Consortium programs

FHULWED/S—hF—Yy

New-type partnerships

[ROBFHEOEEE] ThHEmMMEREMOEHREZEICEK
BREM - BB RMOBMAEERLTOET, ZIH5. #
T LRI TR . LEMFEICKS 2V, BaaY0OIcksE
O [BA] 1T BRICHIT KOS PEEN LI ERE
BEIFINE T, F7z, EEERZO N1 OBRTIZIDHETZ
EDFHEL WIS ERE BRSSP ER A O 7 FEBIC T TER D
AR BEASSINT S [TV =T L] 2EBLTOET,

RCAST, which is an “assemblage of various research
units”, is trying to make cross-section exchanges
involving several companies. We expect not only that
these trials will create new partnerships for joint research,
but also that the participants (companies) find “keys” or
“leads” to resolve their problems via novel approaches,
through those exchanges. We also promote “Consortium”
programs as an industry-academia-government tie-up
scheme for solving major social issues which interest or
should involve multiple companies.

[SEimtf EEAERE IR DERF
Scenes of “Industry-Academia Session, RCAST”

Big{F & D&

Cooperation with local governments

AR EDEE

Cooperation with Ishikawa Prefecture

St cid. AR TOE I F—~OFEHRE % & D ARZIR
ZHOE L7EEEE 2520 TE £ Lz, 2012431135k
It K OA)IER, (REF) A)l|REERAIHS B O =%
HEHEZME L. AT I b4 74 2] ZHE LTV
F9. T/, 2013F & 0 ST - A)IRERIC & 2 EAEEEE
TEHEEE/BL . SERAOMRE S — X2 EA Lo islESEE
HALICH G 7 EB 2 HEE L TV K d

EEBERBTIRN
Ceremony for the joint
project with companies

RCAST and Ishikawa Prefecture have carried on exchange
programs for over 10 years: sending RCAST researchers to
seminars organized by Ishikawa Prefecture, accepting
officials and specialists sent from Ishikawa Pref., etc. Going
through the collaboration commenced with personal
exchanges, and the RCAST Satellite office in Ishikawa was
launched in 2012, under MOU, which was concluded at
the same time. In addition, since 2013, Ishikawa Pref. has
conducted a program promoting Ishikawa industries,
making use of RCAST’s research seeds.

HEFFR CHIELI
AFEAFERE

Solar power generation
prototype system,
developed in the joint
research




International Cooperation

MAEZHUHDSRALFIHZEET
FROLEZRYMNI—IVBETEHEOERRSRT

International exchanges in various schemes,
from Inter-laboratory to International Academic Exchange Agreements

SR OMZEE T, FNFNOEFDE CEEK RCAST researchers, who are esteemed worldwide for the

gy A NS el U R excellence of their work, are conducting their research
IKHOAL. B2V EIE U7AKEOR B activities, cooperating or sometimes competing with

FEE B LTV T, [FRFIC. FREERELO international researchers. They are seeking further

> - SRR 703 SRR Fa progress of their researches via wide-ranging networks,
PREA R B ORI L SHAe S not only via people-to-people exchanges, but also under
NI —IRERIIBOTVET, International Academic Exchange Agreements.

I Emﬁiﬁiﬁrﬂfa &1:&:%;735&”0}@%%% Institutions in partnership with RCAST :

OFIITUIKREZIVFZHR=IL (AFUR) (1 Clare Hall, University of Cambridge (GBR)
B Iy N T —ZICBIT AL T BE TOWRE - ARG {\c'adtemég egcl}}anges o{ schlglars and graduate students
@ 1 \J“j-:}\Hl"Lk$ 1 \j‘j—ﬁﬂzﬁ_"ﬁEI*)b;‘i‘_ in in ?r iscip 11.1?ry.ne works . . .
5= 5 ol & (2 Arizona Initiative for Renewable Energy, Arizona State University (USA)
'r — v (} XU jj)ﬂ: " " - Joint research on solar energy technology and visiting scholar mutual exchanges
LTIV F— Bl 5 BB 2 IEET% - R )
kﬁ%tlz“}b* P 1B 0 2 IR - BRRRIASA (3The University of Arizona (USA)
@ 7 U \/ T*ﬁ (TX U jj) Collaborative research and academic exchanges on insect science and neuroscience
REMF RORERE 3 TOIFBIS - FH @The National Center for Scientific Research (CNRS) (FRA)
@DISYVAEMNERHREEI— (T /RA) Joint research activities and exchanges of researchers
EATRET ILE — DB 5 LR - TR ERH in the field of renewable energy

— G s ®Umm Al-Qura University (SAU)
~ ] N
GOIVLTIVIS _k¥ (-'j DI IE 7) Collaborative research for artificial intelligence and computer science

THIgEKR O it 5 Bl %
ALHNGE RO QIS B I= 51 ST 1 (® Center for Revolutionary Solar Photoconversion (USA)

@ E?ﬁﬂ"]tﬂ%i’ﬁ%%ﬁﬁ%ﬁﬁ CRSP (7)( U jj) Collaborative research and academic exchanges on new energy
FLANF BT HIREFIR - LR @ Washington University in St. Louis (USA)
DIIIVNIKEZENVA AR (PAUAD) Research and student exchanges based on interdisciplinary research networks
FIRE LRIy bT — 7 2RI 2T H TORI - FEXR ®The University of New South Wales (AUS)
—a— -U- |j 2 |j T _}bz“k? (7_'— —2 '\ > U 7) Joint research and academic exchanges in ultra-high-efficiency solar cells
HEERRKIG BT 7L FEEEICB I HH R - 2R ©@Stockholm University (SWE)
@ 2Ry 'R}l/./.x?t%"— (X'jI j__n\/) Exchanges of research and students for drug design and bio-simulation
A 7 —
BISEABONAF T 23— avic T 2R - EHR T (@ Advanced Institutes of Convergence Technology, Seoul National
. University (KOR)
v 'j ) bjtff— AICT (ﬁ& ) Exchanges of academic information and researchers in interdisciplinary research
AR 33 S e 2R v ) X .
FRERIRICB T 5257 H TOEMRT @ University of Kassel (DEU)
@ b‘yt}bx$ (I\‘\/r ‘y) Exchanges of researchers and students, and collaborative research
IR B A LS L R in the field of neuroscience

(BEZEHEIE) (Chronological order of agreements conclusion)
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Major activities in international cooperation

TOITUvIKRZIVZR—Ib

With Clare Hall, University of Cambridge

Ty Ty VRET VT AR=LVDT ITI8— M F—R&
LT, 7L 7A—)icVisiting Fellow& L TaRH 51
ToiZEE A2 IE. B S N ISP A LT A —
JITHHE L 7> 7Y v D ORFEE L BE OB W R
7. HHVIE, HAKED SEE HHEE & ESHHED
Riim# z L 6EELE T, FREEADSR Y b
T—=F 72T %L S ERERICA s
SR ELRS>TVET,

TUTVYIRET
BfESN
JVIRID LTS
RCAST joined the
symposium held

at University of
Cambridge

75V ABEUIZEHFE VI — (CNRS)

RCAST, one of Clare Hall’s Asia Partners, has been sending top
researchers to Clare Hall since 2008. They are granted the title
of “Clare Hall Visiting Fellow” (admitted by Clare Hall’s Fellowship
Committee) and given certain privileges. The researchers selected
as visiting fellows stay for several months (max. 1 year), carrying
out collaborative research with their host researcher(s) at
University of Cambridge. This program also gives them
opportunities to meet other visiting fellows from all over the
world, and to make interdisciplinary exchanges with them.

| - U7 R=ILEDITHR
| : 2015E3FRFEDHRT

Visit from Clare Hall
in March, 2015

With The National Center for Scientific Research (CNRS)

20124, EEEEF DD DF T 4 A2 I ERIE
LELize 79 ANRAEDPZ CITHEEEL, B4 RE
IANF—FHOMEZERF L CGEDTOWE T, Fbmhf
ECNRSZTTIEEL . 75 > AHNZCNRSZFUDMZ,
HAENI e 2112 LT ZNENZENOKRZERHT
ZEREEAEED D | IRENIGEEER 2 EHE L TV E T,
| EEF TR
| FPTELEZ—
Joint office

opening
ceremony

SeimtA 7 xO—

RCAST Fellow

Seunttcld EINSNOHE - IFFREISICFIE L. 3L
MRZET A, EIIEELVEZE] 2 AMZ [SLm
Jxzu—] LT, HEZOMICBED- TS 5L, S
FOTEECERRMRIAD D 2T W& T, BT
DFEAETHIE S ERZF T, SR 7 = 0 —ois
N5 ZoNEd, (2016F3HHEE. 54)

Together with The National Center for Scientific Research
(CNRS), RCAST-CNRS has carried on collaborative research for
renewable energy (named “Next PV”) since 2012, when the
international joint office was launched. Under MOU concluded
by RCAST-CNRS, these two institutes, and many other
research institutes and universities are working together to
explore more promising renewable energy technologies.

The 4th LIA NextPV NeaPV | @ CNRSED
International Workshop i { ) ;:Uﬁ_"j_ytja\yj”sﬁ%

Joint workshop with CNRS

RCAST nominates distinguished individuals, in recognition of
their great achievements and attainments, as “RCAST Fellows”,
through rigid examinations of their careers, backgrounds,
accomplishments, etc. We expect them to cooperate broadly
with RCAST activities and hope that the collaborative works
with them expand and strengthen human networks in the
world. (5 members as of March 2016)




mWHMENDESHIL BT HREANDHICEETN
BhERARTRIIA L/ PeRIBETEDAMEZETR

Develop professionals with high expertise and problem resolution skills
on diversified and complex issues

HRMEMZERR ClE—. 2EF - MEieE 2 £, K¥E RCAST is the only institute at the University of Tokyo to carry out

. 3 . S = X ducation and research guidance in affiliated research institutes.
TR e T L) Tl RS :
HRBIAP IR LY: (RLaRE) R The Department of Advanced Interdisciplinary Studies (AILS)

DR NRFGEAE 2RI Z T AN, B(E¥, BT, accepts actively working people and developing leaders in the
HEBEEPSENY 77 —F T EEEMEDIELET A fields of medical chemistry, science, engineering, social sciences,

and barrier-free research at the forefront of the research site
pasd =AW =R O Y = \ Az z
ABUROBATRCY —F —ZERL T ET. ETH where interdisciplinary researches are gathered. Students will be

L () 3l (T%) PREENET, given Ph.D or Doctor of Engineering.

ENHFOM RGO RATIRIC
BENICF I EATERRRIRE
An easily accessible research

environment at the forefront
of research in different fields.

BRSO EZER L.
WEDOMEIE. BIERZED
[EBAMBRTOT S Al 1BE

The "Leading Human

Resource Development
Program’, which develops

the creativity and originality
of the research plans

with advice from professionals
in different fields.

All RCAST researchers collaborate
and cooperate in teaching

SERGZRTEHD
HETIIRIE

The environment where various
disciplines coexist

TRt E D
EELT
HETEE

FEME
RARYRND—T%

Foimif DR R Z TS D
HEHR HRERVND—T%
ERAL. B—IRCIERET D
SEBBEEMICKDERRE

The people who study at RCAST
come from a variety of fields
within the education system.
The lectures are conducted

by outside professionals

at the forefront

of their research areas.

BALEAVFIS A

AMBRICHFENENS. TintDZFIRIE

The interdisciplinary approach of RCAST is utilized in the development
of human resources

Curriculum utilizing an
interdisciplinary research network
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ERBEDOKRFRABEATAICHMIMMIE
RELBEMHABT ZAITRRA

RCAST offers a traditional graduate school education
as well as advanced professional education for business people

FEBMLE

Student Composition

20155 12RR%E

as of December 2015
EEEOFHL L AKZERE
SPINDDHEZXIETESDEMISHZZANICRDH. RHD
More than half of the students are business people " "
i i i el i i i KERICHDINEANFLEDES : 18%
2;Uddélgégpoet:SGEhﬁeeill’doSV\%rl\V(S?tSutdhyem a multidirectional viewpoint ¥The percentage of international students : 18%
D
401% 201X o%the{rtz #HEA
40's 20's Business
AR workers
From UTokyo
301% fthRF LER
30’s From other universities
FinplES EERIES
By age group By affiliation
EFEZEOFHL bx, £ - BT 2 ETER L More than half of the students are aiming at higher study
Mo, KEELTZE s IS AKERAED at the same time as they are taking an active part at a
HOTWET ., 2N THEAHERE 2R company or a government office. The interactions that
1 - o‘ m] S - . occur in the interdisciplinary learning and the free
ETRI BT IA MY = BHHET 2RI research environment gives students the power to confront
SmEPL, HEZY - N2 AMEETET, complex issues and to lead the world.
LLLI /) g —
Foimtf D ZENUIcAUF2S L
Curriculum utilizes the characteristics of RCAST
NUF7IU— OTS A RIZ-IRILF— OIS 4 FinFRILFERER

Barrier-Free program Environment and energy program AlS Special lecture

) =

MEEE, RRANTEIREE, MESERMAE. SUEEE. BRE T ALF— B9 S50 FEHRIII S E wy T — o E P L, B

[AEtte] Bl & B8 | %2 38 < ZARiRHER FiFERD & BURRRE & T 2 aiEINICHR S ORI BREAfIC kAR b > Nl
The academic fields connecting “people and Develop the ability to look extensively Utilizing the RCAST researcher network,
society”, or “technology and thought” such at climate change, environmental issue, cutting-edge trend lectures by

as Disability Studies, Cognitive Behavioral energy technology and politics instructors at the forefront of their

Science, and Assistive Technology various areas of research




Soclal Cooperation

SAEICRAPNIHMAEREZBIELT
%% LihE z R

Towards becoming a research institute
open to society

SR RHERIR ORI E I v T a VB A5 The mission of RCAST is to explore new areas
BRI, AR H2ICED - - WM RAZE AT of advanced science and technology.

. We keep in mind that part of our mission is to
TOWMERTIHILH IV arD—DOTHD release information and share the achievements
EEZ, SESERFEHEITO>TVE T, with people and society.

BIEUY —FF v N
Komaba Research Campus Open House

HMRKR RO ERNRIC, HEPEHAEZH > TV
7272 S ERENE LTI AR 2 FIC—E, EERK
MRZERT L AR TIT> TV 9 b TfT> TV S5
DRI OTHOWIRHIC L HHHEE, FELMITOH
PHE R &2, EEPMPTEHEOMEE IO 55 A,
EREROZHNTVET,

RCAST and the Institute of Industrial
Science hold an open house once a year.
RCAST opens the research institute to
share our research activities with experts
and the general public. There are lab tours,
research lectures, and science classes for
elementary and junior high school students.
Neighborhood residents as well as
researchers from companies or other
research institutions visit the open house.

FimtAU Y —F w7 —
RCAST Research Tours

FERAEORIE - IFEAOBLZERD. REROBEEEBRA
EORTFHZEEENE LT, [EHH) S —F V7 —]
ZEMMICHE LTV ET . MRERELHEROIIY, H
HEROEFEZEZIT O HADEAERMAE [Fair Wind|
OHHDH & BB &R T & B2 2 52 L
TVWET,

RCAST holds "RCAST Research Tours"
periodically to encourage interest in
science and research among middle and
high school students and help foster
future scientists. In addition to laboratory
tours and lectures, "FairWind", a student
organization at the University of Tokyo
which helps regional high school students
advance to the next level of education,
facilitates an exchange program which
provides these students with a chance to
"hang out" with current UTokyo students.




DO-IT Japan

DO-IT Japan

2Ep oS N BEPRRD 5 2L mR -
BRE/REEOHN S| FROHED) —F—L4 %
MIEERT 5 E2BNE L TR T TLTT, £,
BEOH D A% 21T TIEEL . TORBOZERHERIC
T 0y =8t — AR EOMER ) 7N )&
FHEEPIFEITD ET, BEEDODH HHABRFOENR
ZEELTVET,

The program supports students with disabilities at
elementary through University. With the theme
"Taking advantage of technology", we are carrying out
activities to foster human resources to be the leader
of the future of society. We aim to realize a thoughtful
social environment while continually working on
delivering technology, service and know-how to
disabled people and the schools or institutes
surrounding them.

USHTINEEHE YAV

HiramekivsTokimeki Science

M ATEOE N BARMRE S & OHEIC K D, /N e
BN E LRI B BB & A RFFERER D
HEBIT - B A E . MR T T O RIS OBHFE
FZEDRREICDWT ., WIFEE A ASR - £ - 3E T o
Fa1—AL, FELLEHNHEICES - B - Mnhsl&
TRPEOEHAS 2R A2 L TVE T,

This event is being held as part of the Japan Society
for the Promotion of Science Program in order to
present the research achievements of the KAKENHI
(Science Research Funds) in a way that can be easily
understood by elementary and junior high school
students. The program is designed to provide
participants with the opportunity to deepen their
understanding of the importance of science and
technology by seeing, hearing and interacting with
the achievements of the cutting-edge researchers.

R &N FH DHY fH

Other Qutreach Activities

EIA < FFZEEE) 2 50 > TW 72K 720 DE D flA & LT,
FURTEBIC & 5. HAENOEERE - gk CORZE
EIToTVET, 201581, D IXHBIEERBED
B, A—=X—7a7zvyaF NS RAT—)
(SPH) IZHEE SN TV 5 AJIROER & OHEHE THIR
BEEITOE Lz,

To promote and feedback the research activity to the
public, RCAST researchers have been carrying out
various outreach activities at educational institutions
and facilities in Japan. In 2015, we supported
Tsukuba science experiment classes, and the
Ishikawa Prefecture Super Professional High School
(SPH) program.




RCAST at a Glance

mOHEBERILENTT
MADERELASHAADERERN

The high proportion of external funds indicates the far-sightedness
of the research and the expansive power of integrated research

TR EEBEOTEIAENTEE TEELTVWET, Close to 70 percent of the operating expenses of the RCAST
are covered by external funds.

FRENCH R TRRESNDTANO TN TR This shows society’s expectations for the research at RCAST,

7. BOoBLaa LITEREZXSMERE., Lt TO such as the far-sightedness of study in research fields to be
FEREHDITROONTWBIE, ZLT. HOMEE % n.eerjled in society in the future, the integrated research

_ aiming at new prospects, and most of the researchers are able
BT 20HAMITENH->TNAZEERLTVRET, to acquire funds by themselves.

20145 E FRAELEFHEDHE Comparison with the average revenue of the University of Tokyo (UTokyo) for FY 2014

Jeim iR RRAZEZTY
RCAST UTokyo average

NBEE
External funds

SNEfEE

External funds

ftE
University
administration
grants

ZitE
University
administration
grants

20145E HNEPEEMER External funds for FY 2014 20145EE HIgBINEBE S Source of external funds for FY 2014

0.76% IHEIEHE

ZHITRRERFT 3.04%

Endowed research Funds for joint projects
division R E I A - RERES
%U)ﬁﬂ?ﬁﬁﬂﬁ 0.03% §§£$¥§ Grant-in-aid for [\/\in[stry and other
Other grant-in-aid ' 7 a e 1 scientific research governmental
unds for d organizations
HERRE cogngélts:lone
Joint research prol 18.2%
fund 7.09%
NEERE SNEpEEE
10.35% 2,469,341FH 2,469,341FH
g — ) Total external Total external
Contributions funds 53.85% funds

2,469,341 A 2,469,341
thousand yen RREER thousand yen
Y Business 4 62.4%
sectors

T
Contract
research fund

BIRHREBIREE
Grant-in-aid for
scientific research

#BL., BEREZIR
¥Amount of contribution is excluded
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ZLDHEMAEEDERH
WA ZILF. LR REEALT

Cooperation with project researchers
enables us to expand the area of study and produce new research

=Tl Ikl YAl | l V NE RCAST established a “project staff system” and it has
STIREOFTIE 27 [RAEHIE ] &, Fesmif gL blished a “proj ff system” and it h
s become quite common. We always realize the immense
= > > IJj
Flfco TN, ABHERDBRETTREBRRERD value in working with researchers who have different
NIeBEMFETHRA) Y NEEBRLTWVEPSTT, viewpoints and who do research in different environments.
Y — - v Project researchers are mainly employed using external
FHEMAE INTERECEASNGIZD, BLILTE : ; LY employed using ex
funds, so the high proportion of external funds is

SHRIIAMEHTROME TR EI2REEZHSTVET, important for both personnel resources and research.
HEIEBRLEE CGfIE : 15TF) Composition ratio of academic staff* (University administration grants : Project)
KR, HEBUR. BEM  xProfessor, Associate Professor, Lecturer 20154581R%E

. . as of May 2015

Seim bR RRAZE2FEY

RCAST UTokyo average

BEHE

Project staff

HERES

Project staff

RftEHE
Grants staff
RTEHE

Grants staff

HI®  Professor HEHUE  Associate professor BBl Lecturer
HEBRSDES P p s
The ratio %CJE?; 27% %C‘Tg 44% %CTS? 25%
elif ]| e REAFRETY g RRAFRFTY 179 RRAZSETY 344

UTokyo average UTokyo average UTokyo average

XORIR, HEBUR. HBEN. BhE. TARE  xxProfessor, Associate Professor, Lecturer, Researcher 2015&58E7%
as of May 2015
W B TRILE— 1
MATERIAL ENVIRONMENT and ENERGY INFORMATION

HRE

Grants staff

HERRE

Project staff

BERRE

Project staff

FHERRE

Project staff

HRE
e Grants staff
Grants staff

EMEEF NUFTU— HaBF
CHEMICAL BIOMEDICINE BARRIER FREE SOCIAL SCIENCE TR E
s L
e fRxE 4%1%5’*7’%% Project staff
Grants staff 18% Grants staff Project staff

HRE
Grants staff

54+ 1T E

Project staff




MATERIAL

Micro Device Engineering

BINFINA REBTZ 5535

S TAIVIZHRARE
Toshiyoshi - Tixier-Mita Laboratory
http://toshi.iis.u-tokyo.ac.jp/toshilab/

ERLMEMS /NEMSHHOEE /S A5

Integrated MEMS/NEMS technologies for industrial & bio applications

NIUZY [EVY] ICERENSEHNTTR

PEVRERIC, IR ECEMIKBLO S 2 EE TSN YA -
L UPHENSERT HEEDONTVET, ZHE. TRTOES D
A7 =2y bTEMPBI0T (Internet of Things) EIEEN7Z0
TEMZEE ERERDPMAE T 2 A N—T 1 DAV ZT 4 (CPS,
Cyber Physical Systems) EEbhsZ&bbDET . FFfE
WIhICE &K Br AETIEER D SEHRERV BT S AD O
E BT TRL, ZoERE VD 82 THUR Lz 2T
2GPSHREE . BT EILER I 2MEE. TNICIAT, RdbL
BEARAIRGERE LT, INSOREEICEN2M6G9 28/ o B
SIBRESDETY . Bx OMFEETIE. MEMS (Micro Electro
Mechanical Systems) £ffiZBEL T, FEEREH 5 10m Wik
DBEHEENT 5TF I —N—RAYDOMEZIT>TVET,

B - EEESEILINOZIADRE

MEMSHHiDH >0 EDOHAE LT, N1 7 - EERHICHE
NLTVET, EICRETI BT+ A7 L+ OTFT (Thin
Film Transistor) EiR L CRIfSEMEZREE L. BXNREES 2
720, Mo =52 ZEHEITHO>uTAS (Micro
Total Analysis Systems) OHFEZEREL TWET, ZORHIC
L0, BRoHmBMENRELE (ALS. Amyotrophic
Lateral Sclerosis) ® XA H= X LRAZEELTWET,

ERMEMSRBISETF I — - N\—R2Y
MEMS Vibrational Energy Harvester

R
=
e
g MEMS
— R
—_

BREESCID
ILZkLyk REORN
06 —

SN a1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Tiny power-packs for trillion-sensor era

So-called trillion-sensor era requires trillion power sources
are consumed per year on this planet. Such a society is
sometimes called the IoT (Internet-of-Things), where every item
is connected to the net, or it is referred to as CPS (Cyber
Physical Systems), implying a fusion between the cyber space
and the real world. Whatever the name is, the most important
item we think is the power pack that is tiny but powerful
enough to supply electric power to the sensors, GPS block for
time and place recognition, and to the wireless communication
block. We use the MEMS (Micro Electro Mechanical Systems)
technology to develop 10-mW class vibrational energy
harvesters that scavenge power from the environmental
vibrations.

Fusion of electronics with neuromuscular tissues

As an alternative application of MEMS, we also focus on the
bio-medical instruments. We have recently developed a novel
bio-electronics fusion system based on the TFT (Thin Film
Transistor) technology, a spin-off element from the liquid
display industry, in order to give electrical stimulation or to
take electrical measurement from a living neuromuscular
tissue cultivated on the surface of electronics. Our final goal is
to elucidate the development mechanism of an intractable
disease such as ALS (Amyotrophic Lateral Scleosis).

| PN RSHREPOMEMS T I—\—R2S
(BEREDHEIIZ)
MEMS energy harvester in operation
(collaboration with Shizuoka Univ.)

-ﬁﬁ RIS TLY NOZIZDME
Interface between electronics and
neuromuscular tissue

Neuromuscular

Electrical
stimulation and
sensing

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

F5 F a

Hiroshi TOSHIYOSHI, Professor
5 MEMS (BUNEBSHEIRY X7 L)
RAOJOXANOZIR, RA400OXYY
Specialized field :MEMS (Micro Electro
Mechanical Systems), Micromechatronics,
Micromachine

E-mail:hiro@iis.u-tokyo.ac.jp

F47VI=H PZIRX ##E
Agnés TIXIER-MITA, Associate Professor

- SPISE: F/XNNOZIR. NAFMEMS

Specialized field:Nanomechatronics,
Bio MEMS

E-mail:agnes@iis.u-tokyo.ac.jp



Quantum Information Physics and Engineering

SETRMYMETE 7FH

MATERIAL

th#t - FIERHARE
Nakamura - Usami Laboratory
http://www.qc.rcast.u-tokyo.ac.jp

EFRI|BEAVPI—TDORBRICEITFT
EFROEEREE—FeE—SFLAITHIETS

Manipulate single quanta of collective excitations in solids
towards implementation of quantum information network

SUX—=NLOHRDEFHZZHIETS

BFNFIHERYEYOR O ERNGEROVEDT, 370D
RS2 7 uOMRETHSWIHEHTRVI>TNDEEEZD
NTWET, ZO—HT. FzB5OHFEEFICBWT. BT HHD
HAFRETHHREBOEREDLEZEICT A EEHVEHA, L
PLEAH, EE, EBACHBESW YEREZARITNL R
DEH %I 7RI TIEEL. I X= MUY A XDETFIC
BOLTHLETERADLERELERHT 2 EARETH DI AR
SN, FNERAWH LOEBRAERMAN OIS EE > TVE T,
7z B IGBEEREEFOBSKIINE. S ARO A VR, &
ERD T VR EENRE LT, BEEThOERFHEE—RO&
FIREEHIH & B ERBIEEANOICHZBIE LR E{T>T0E T,

HEIAMTOREDESOHTEFREZRITET

BT L TERTABEEET Y M SEERE N T
A ZaWONT EMHEER LS 6 BHRUE2TVWE T, —5, &
BB OB FRBHRERICHVW S NE T 7 A N—EFTlE. FiMR
OHFHBHVONE T, v 7 ERIMETIT—EFH7zDDLT
INF =AM R2 57D, TOMTEFREEZZTET ZLIX
BETIEHDEGA. lzbld. ETHBNT &S zEEFOER)
EOBTZENE L THEELESS VY —T 2 ZAZFHL, BF
Ry MU=V E2EET L L b, BETIERBIEOEAZ A
FBZEEBELTOET,

El sruzAuRrR s BEUE Ty M RT
Superconducting quantum bit
inside a superconducting cavity
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Ll <0 U EIEID ) DI SRR
. Ferromagnetic single-crystalline sphere
for single magnon manipulation

Controlling quantum dynamics
in the millimeter world

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

Transfer quantum states between optical
and microwave signals

Superconducting quantum bits realized in superconducting
circuits process information while interacting with microwave
photons. On the other hand, optical fiber communications for
remote quantum information transfer exploit infrared photons.
Energies of microwave and infrared photons differ from each
other by four-orders of magnitude, which makes interfacing
quantum information challenging. One of our research targets
is to realize quantum interface between the two domains and
build quantum information networks based on collective
excitations in solids. With that, we hope to extend the
framework of quantum information science.

Bl B VO DREIRBFRT
. Oscillating membrane device
for single phonon manipulation
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Exploring mechanisms of proteins based on theoretical molecular chemistry
to present a new strategy for molecular design and bioengineering
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Structure of the water channel in agquaporin

B 2RI BOEICB IR R T O N BERE
Proton transfer pathways in the water-oxidizing
enzyme photosystem Il
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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 (pKa)
by quantum chemical calculation

(BHEENBRZEDESAETADT A1)
All members of our laboratory have
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Materials Integration System will accelerate the speed of R&D for new structural materials
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Four basic elements in the R&D of structural materials

Speed-up R&D of new structural materials powered
by Materials Integration System

The performance of materials depends not only on the chemical
composition but also both the structure and the usage
environment. In the case of heat-resistant nickel alloys for jet
engines, for example, the difference in the manufacturing
process, e.g. cast or wrought, heat treatment conditions, yields a
huge variety of heterogeneous structures inside the materials,
then leading to a wide variety of properties such as strength and
toughness. Furthermore, the use environment degrades the
materials through fatigue or creep, relating to the fracture.

Since there are a number of intrinsic and extrinsic factors
affecting the material’s performance, the R&D process to design
a new material takes a lot of time and resources. In particular,
for the structural materials, which are critical for the safety of
products, a large number of various testing are required to
guarantee the performance in scattering data.

A new national project named Structural Materials for
Innovation (Program Director, Emeritus Prof. Teruo Kishi,
UTokyo) has been launched and one of its target is to develop a
new computational system to predict the performance from the
process, which system is named Materials Integration (MI)
System. The MI system will include theoretical and empirical
equations, computational simulation, and materials database
with a power of data science and make linkages among Process,
Structure, Property, and Performance. The final goal is to
accelerate the R&D by reducing the number of try-and-error.

The joint team of UTokyo and National Institute for Materials
Science leads the MI project together with a number of industry
and academy sites (Project Leader, Prof. Toshihiko Koseki,
UTokyo). As a member of the team, in our laboratory we develop
the method to estimate the material parameters necessary for
predicting the performance under the background of crystal
plasticity.

§ AI—BEEE T IMHDIU—FESFADHDT—7 70—0F

A work-flow example to predict the creep lifetime
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Develop high-performance photonic devices using compound semiconductors
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GaAs/AlGaAs wavelength conversion device
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High-performance wavelength-conversion devices
using III-V compound semiconductors

III-V compound semiconductors are widely used in high-
performance devices such as high-speed transistors, LEDs, and
laser diodes. We have been working on semiconductor-based
wavelength-conversion devices utilizing optical nonlinearities of
these materials. Superior material properties of III-V
semiconductors are expected to lead to wider wavelength ranges,
higher performances, and higher efficiencies, compared to
conventional devices based on oxide dielectrics. We are
developing high-performance wavelength-conversion devices
using a novel crystal growth technique, sublattice reversal
epitaxy, we have developed for fabricating nonlinear optical
devices, with applications to high-speed optical signal processing
and chemical analysis chips in our mind.

Metal-halide perovskite semiconductors and their
application to efficient thin-film solar cells

Metal-halide perovskite-type materials such as CHz3NH3Pbls are
of a new compound semiconductor family. Recently, it has been
revealed that these materials are promising for solar-cell
applications. The perovskite solar cells were discovered by
Japanese researchers. However, fundamental properties of these
materials are not clearly understood in terms of their remarkable
performances in solar cell applications. Moreover, further
improvements of device performances are still deadly needed. As
a pioneer of perovskite-semiconductor study, we are now
studying fundamental properties of these materials. We are trying
to realize practical thin film solar cells using metal-halide
perovskite semiconductors, as well.

: -/\D77\73/(I~:|=%1$CH3NH3PbI3(Déa¥$§JE
. Electronic structure of CH3NHsPblz
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Development of advanced structural material by stabilizing mechanical response
through the control of geometric feature of microstructures

[BEU L] #EEURZYHICEIET Control deformability of materials
which is never believed to be deformed
MT=BDEDIED ORk? SREEHE XA SMRORRELI, 1t Enhancement of strength of structural materials meets the

EOREA = —RIZDA A EEBHIT, BEAE D DIFEHEEOEAL requirements in many applications, and especially contributes

BE(LAELTEE - BEREONEICHEE5T 5 LRI hTLE to the improvement of the resource and energy problem from
B the body-in-white weight reduction of automobiles. Increasing

o TOLD, MR EIACD, TIVI=ZTLEE V722 T demand to develop lighter and stronger structural materials
LEEEVSTEBMERR. T Iy 7 AMEL FIEETIIRSE have encouraged the inventions of many new structural

BRER(E TS R F v 77 8. Rex MR BIgE S . REshR S materials such as advanced high-strength steel, aluminum
alloy, magnesium alloy, ceramics, and more recently carbon

DHIRIBREFICDLZDBERICHEZEQTRE L. LL, B fiber reinforced plastics. To reduce the energy requirement in
MTOEIZRNF—(b. BEAROLREME - ZEHOHEREEVWSE machining process and to maintain the reliability of final
ED S REEMEHIERETH 57T [Laehr] ThsdT product, however, the deformability is also required for

N L structural materials, which have limited further improvement
EHRERHSRD SN, TNAE R HEBELDORME S L >TET of their strength. To enhance deformability of structural
WEF, 22T A BEOMRETIE [ ZHMROKEIRE materials without loosing strength, our lab aim to characterize
MR EOBETIE R < . FERDTS 72 5 T ARZERE)ICER D) H and analyze defects, deformation, and fracture in structural

metals and alloys, and metal-metal and metal-matrix

%] LV BRI S MRINEROEAIRIC & O AL EZES) 2 HIfH composites.
F A AMRIFAFIC T A2 ToTWET, Current research activities focus primarily on the effect of

REEEE 5 HET 5 A 5= XL BRI 2 720 O RS EE 1 wT microstructure and metallurgical property on novel high-
strength and high-toughness steels, reliability of interconnects

FRORFEL, MIZEHE TR 2BIES I 2 L —2 3 Y FEOH in integrated circuits, and defect nucleation in nanocrystalline

RO, B TIELITOMLHREICOIDMHATHET - metals and alloys. In addition, our lab also focused on the
- DT AW REZEEC RITS BB R0 ROBE O following subjects: o _ ‘ B
e ™ . * Effect of slip systems in variant selection during martensitic
« FEIHIC & B BREEAM ORI transformation of lath martensite
o F— & EREIRITEEICE D < MERIO M BEFRIFIE D BESE » Toughness improvement of intermetallic compound coating

film through the control of interface microstructure
* Development of performance prediction method for
structural materials based on data-driven approach

Fl =ElhcRET 20T HOBIER § F/LNLOEBEMES Y TRIE U - ERERor - ZR0=000~ILTO
Strain localization observed in martensitic steel . i,/ MgEEDBREREE . U o
: Strong steel/Mg alloy bonding by Numerical models for predicting
ultra-thin intermetallic compound evolution and deformation of materials

Mg alloy
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Innovative R&D on next-generation high-efficiency solar cells

and low-cost production process technologies
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Quantum dot intermediate band solar cell
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Molecular beam epitaxy (MBE) for single-crystal
semiconductor growth

High-efficiency beyond the present single-junction
solar cell technology

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

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

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

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

High-efficiency solar cells are grown by molecular beam
epitaxy (MBE) technique. In addition to device fabrication and
basic characterization of photovoltaic performance,
fundamental physics of photovoltaic (PV) conversion
mechanism is extensively studied.

Light-weight and Low-cost thin-film solar cells
and Reuse technology of substrate

Epitaxial lift-off (ELO) technique is developed to remove III-V
compound semiconductor thin-film solar cells from the
substrate. This allows to reuse the expensive substrate for
many times, which can lead to drastic reduction of the cell
production cost. Furthermore, light trapping or light
management technique is introduced in thin-film structure to
achieve higher energy conversion efficiency. Thin-film solar
cells are light weight and flexible, therefore, various commercial
applications (such as photovoltaic modules on electric vehicles)
can be realized, which will contribute to future low-carbon and
sustainable society.

: ELOYEIC & W18 U T8I AR S5t
Thin-film solar cells by developed with
ELO technique
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Development of various technologies to conserve urban environment

including urban heritage and water systems
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Proposal for townscape regeneration
with historic value (Takayama -city)
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Townscape analysis through field survey
(Shinjuku-ku)

Developing urban design based upon urban heritage

In the search for methods of creating visually appealing
and functional cityscapes and urban environments, our
laboratory in the city planning and community building
fields uses the built environment and special landscapes to
communicate an integration of the main elements and
systems of planning in what we call "urban design". While
we consider the histories embedded in the built environment
as one important layer of our ability to live richly in an
urban world today, we must also consider the future of life
and culture in cities and how those can all play a part in
the sustainable city; likewise we must think about how life
and culture will develop in the city of the future. In keeping
with these ideas, we include urban preservation systems
within the scope of our research.

Development of sustainable urban water systems

My research is on water supply systems and water
treatment technologies for safe, stable and sustainable
water supply. Among the technologies, water disinfection
using ultraviolet (UV) radiation is particularly of my
interest. UV disinfection can inactivate diverse
microorganisms without producing toxic by-products and
changing the odor and taste of water. As such, my research
is to identify and propose key technologies for sustainable
water systems.
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: Survey on water use and water quality
in Khokana, Nepal
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Understanding formation, variability and changes of the climate system

through “virtual Earth” and big data analysis
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Active air-sea interaction along the Kuroshio and Gulf Stream
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Wavy pressure anomalies caused
a heat wave to Japan in August 2010
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Deciphering Earth’s climate from circulation
and interaction of the atmosphere and ocean

Earth’s atmosphere and ocean interact mutually to form the
climate system. The climate system fluctuates and changes due
to its internal chaotic processes and in responding to external
forcing such as changes of solar activity and anthropogenic
increase of greenhouse gas concentrations. Climate variability
and change manifest themselves as extreme weather and global
warming, affecting our society.

Observational data of the atmosphere and ocean are essential
for understanding the formation and variability of the climate
system as well as for assessing the predictability of its evolution.
The time-evolving climatic state is represented in global
distributions of atmospheric variables such as winds,
temperature, humidity, precipitation and cloudiness and in
ocean currents, water temperature, salinity and ice/snow cover.
Thus we have to rely on “big data”. For quantifying various
processes involved in the climate system and clarifying mixed
causality, we also rely on numerical simulations with climate
models, regarded as “virtual Earth”, in each of which global
atmosphere and ocean models are coupled to realistically
simulate the climate system. Nowadays simulations under
various experimental settings are available from multiple climate
models based on slightly different approximations. Evolution of
the real climate system can be regarded as a single realization
among a myriad of potentially realizable different states.

We explore mechanisms and predictability of climate
phenomena spanning wide spatiotemporal scales, by applying
statistical analyses and theoretically-based diagnoses, which are
newly developed if necessary, to the huge datasets available, and
by performing additional numerical simulations.
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Reproducing past global-mean surface
temperature change with a climate model
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Research and development of next-generation photovoltaic devices for a low-carbon society
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Field tests of solar panels
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Spectrum splitting type tandem solar cells

Sunlight

DX3-based DSSC

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

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

Toward the realization of low-cost solar cells, our research and
development are directed at several topics ranging from efficient
photovoltaic material exploration to device construction. The
topics include the syntheses of new materials to increase light
harvesting and carrier transport efficiency, and the development
of solar cells by using solution-based technology. New solar cell
structures of tandem type and spectral splitting type, and so
on, are developed to utilize the solar spectrum as fully as
possible. Fundamental studies on ultra-high efficiency solar
cells with nanostructured materials such as colloidal quantum
dots are carried out. The understanding of photovoltaic
processes and solar cell materials properties is deepened by
employing computational chemistry with the aid of super-
computers.

Utilization of light energy sources available in our daily life
has been becoming increasingly important from the viewpoints
of energy harvesting. Research on self-driven energy harvesting
devices is performed by focusing on organic solar cells, which
yield relatively high power conversion efficiency even in a
dimmer light condition.

Collaboration between industry and academia is necessary to
facilitate the practical applications of our research results.
Establishing a good partnership between industry and academia
is one of the important aspects of our research activities.
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Computational simulation of molecular structure
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The research of innovative renewable energy system
With the aim of coexistence with nature, learn from nature, to convert energy from the wind and the wave
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Computational flow simulation around the

wind turbine generation system
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Sustainable renewable energy systems development

Renewable energy system is a sustainable energy system, which
is operated under the natural environment. In considering the
future of the energy system of our country, it is important to
develop a renewable energy system that uses the natural energy
that circulates. However, there are many issue to optimal energy
system development in the natural environment, it is important
to operation in the natural environment, to understand the
nature of complexity, the uncertainty and diversity, and to reflect
to the design of systems.

Especially, natural wind that is a source of energy of wind
power system is affected by the atmosphere of the state and
terrain properties such as low pressure and typhoons. This
influence produces a flow phenomenon with a complex spectrum
and causes some issues such as a failure trouble to the
renewable energy systems. In addition, an introduced in recent
years in wind power generation system, the social acceptance
issues such as noise problems and bird strike issues have
abound. In our laboratory, along with the physical phenomenon
elucidated by large-scale numerical simulation technology as
computational fluid dynamics (CFD), to solve a variety of
problems, practical wind power generation system, with the aim
of optimization of wave power generation system, and we are
conducting research and development, such as the following.

(1) The optimum wind power generation system development
by using computational fluid dynamics

(2) The wind turbine control technology developed by a non-
contact laser wind measurement

(3) The social-acceptable wind power generation system
technology research and development

(4) Wind power SMART MAINTENANCE technology research
and development

(5) Small wind turbine technology development

(6) Natural symbiotic blow-hole wave power generation system
development
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Natural symbiotic blow-hole wave power
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. Wind power SMART MAINTENANCE
technology research and development
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Cutting the edges of new photonic communications and measurements
by sophisticated lasers and photonic devices

F /A=K VICEKBDFLLWL— - RFN1L R New Lasers and Devices using Nanocarbon

HeKYF ) Fa—T (CNT) 75T EVSF ) H—= Nanocarbons, such as Carbon nanotubes (F)NT) and .
graphene, have very useful, not only mechanical and electrical,
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BHRRPIHELHMEF T EOWEDL[ToTVET, INHDOL—H modulators or wavelength converters. We are applying these
SHERIETINA 2 KRR YERE ST e FAT LD lasers and devices to the optical sensings and communications.
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- and Medical Applications
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Understanding and utilization of brain functions via the reconstruction

of neural circuits in the insect brain
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Adult male sitkkmoth (Bombyx mori)

EhRBR

§ DEFEIC LD R RO

Reconstruction of the insect brain
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Exploring advanced science and technology
from insect neuroscience

Animals have evolved sophisticated brain systems in the history of life.
Understanding of the brain mechanisms will be a great breakthrough in
both biology and engineering fields. We aim to understand the insect
brain as a model via the reconstruction of neural circuits from single
neurons. Furthermore, we have been developing novel olfactory sensors
using insect olfactory receptors employing genetic engineering. We believe
that the advance in insect neuroscience will open the way for the further
understanding of the brain and new technologies.

Our target is a 10,000-celled neural circuit in the brain of a male
silkmoth. The circuit is responsible for olfactory input, processing and
odor-tracking behavior. We have been investigating morphological and
functional properties of single neurons by electrophysiological techniques,
and integrating these data into a database. We simultaneously have been
modeling the structure and function of each neuron and mapping into a
three-dimensional coordinate in a reference brain model. Furthermore,
we are reconstructing connections between neurons and developing a
large-scaled neural network model. We employ the K supercomputer for
the simulation of the model, which can replay the real-time activities of
the insect brain.

Genetic tools are necessary for promoting our understanding of neural
circuits in the brain. We are examining molecular and neural
mechanisms that underlie the generation of adaptive behavior using
silkmoths by employing transgenic and genome editing techniques, which
allow us to visualize and monitor the activities of a specific subset of
neurons, and to manipulate neuronal activity in intact animals.
Furthermore, we have succeeded in reconstructing the functions of
several insect-derived odorant receptors in cultured insect cells and
olfactory receptor neurons of silkmoths through genetic engineering.
Insects have highly sophisticated olfactory system that detects odorant
molecules in the air with high sensitivity and translate odor information
into adaptive odor-tracking behaviors. By applying these technologies, we
aim to develop a “cell-based sensor chip” for detecting various odors as a
fluorescent pattern of transgenic sensor cells, and a “sensor moth” for
finding the source of a specified odor on demand.
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Response of a cell-based odorant sensor chip
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Neural computation underlying emergence of intelligence and consciousness
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Multiple-scale neuronal activity under study
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How does intelligence emerge from a neuronal network in the
brain? To address this fundamental question, dissociate
neuronal culture may inspire us. In the dissociate culture,
neurons seeded onto a petri dish form a network in a self-
organizing manner. In addition, this neural network flexibly
alters the activities depending on external stimuli and
developmental age. Such spatio-temporal activity pattern must
be helpful to reveal the design principle of these networks.
Inspired by recent theoretical advances in the field of reservoir
computing, we also attempt to use the neuronal culture as a
reservoir. A robot embodied by reservoir computing sometimes
exhibits complex, living-organism-like behaviors.

How does the brain differ from computers when representing
external world? How does our conscious perception emerge in
the brain, but not in computers? Unlike transistors in computers,
each neuron exhibits heterogeneous characteristics. Now, the
largest missing link is how such heterogeneous information is
integrated. To address this question, we gather "big data" from
the cortex in animals with various microelectrode arrays, and
analyze them using information theory and machine learning
techniques. We also employ behavior experiments to reveal how
subjective information such as ongoing conscious perception,
preference, emotion, saliency, valence, etc., are encoded in the
neural activity patterns of animals. Owing to cutting-edge,
high-density mapping of neural activities, we are able to
characterize precise, local synchrony patterns in the sensory
cortex, and are able to investigate the thalamo-cortical
interaction in terms of information transfer. Such 'state' of the
brain emerging from interaction between top-down and bottom-
up activities are more informative than we thought, offering a
future direction in a research field of sensory computation.
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Envision a future industrial, economical, and social structure
by developing information and communication technologies as a basis of data-driven economy
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ICT for designing our future society

We identify “ICT as social infrastructure” and “ICT as
experience” for designing our future society. The huge amount
of various stream data, i.e., time-series data from sensors,
collected in the cloud will be a new source of economic growth.
Our goal is to transform our industrial, economic, and social
infrastructure by designing data driven society from the use of
data inherent in environment, city, construction, agriculture,
medical care, resource, and factory. As Peter Drucker
mentioned that an essential impact of the steam engine
technology was not the development of railroad, but the
transformation of industries such as postal service, investment
bank, and daily paper, ICT will contribute to totally transform
our industries and societies over the years.

Unveil ICT in data-driven economy

For realizing data-driven economy, our goal is to design a new
information network framework, and to identify opportunities
and challenges for innovative ICT services and computing
environment. Towards this, we conduct researches both on
designing new network architecture and implementing unique
“proof-of-concept” prototypes. Our projects cover a large
spectrum: IoT/M2M/big data, sensor networks, mobile and
wireless systems, and social implementation such as bridge
monitoring, agriculture, maintenance, and smart grid. With
impressive “ICT as social infrastructure” and “ICT as
experience”, we will solve social problems on our earth and
support intellectual activities for creating our future society.
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Wireless sensor network “choco”
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Mathematical Physics of Emergent Systems
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Jab absorbing experiment (in collaboration with JAF)
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Jamology: solution for various jams in the world

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

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

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

Jam of stocks in a factory
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Ultimate optical approach for nano manufacturing world
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Super-resolution inspection of semiconductor patterns

Target Conventional Proposed
sample optical microscopic  Super-resolution
image image

aE 8
Satoru TAKAHASHI, Professor

KSR /EHRl. KIRAF /IIT.
w1407 77K)

Laser-Assisted Nano-Processing and Structuring,
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Simultaneous inspection of nano defects by
autonomous defects detection probe

Laser-Assisted Nano-Measurement,

We conduct research on advanced micro/nano production
technology, which can be applied to the next-generation ultra-
precision manufacturing by focusing on photon energy, which
is the ultimate energy believed to be the root of our life.
Especially we are developing photon based cutting-edge
techniques for micro/nano manufacturing science, such as
laser-assisted nano-in-process measurement, laser-assisted
nano-processing and structuring, and a novel concept about a
future micro production system, cell-in-micro-factory, with
which we can product innovative micro/nano functional
devices supporting our future life. In order to realize our target,
not only conventional light energy propagating in free-space
but also localized light energy emerging at near-field region of
bulk material is applied to our research from both a practical
viewpoint as manufacturing techniques and a scientific
viewpoint based on basic physics. Our research involves (a)
proposal of new concept not only about elemental technology
but also about a whole production system, (b) theoretical and
experimental analyses unraveling its characteristics, and (c)
experimental verification for practical realization.

Some of our ongoing projects are as follows:

(1) Nano-stereolithography using evanescent light energy.

(2) In-process super-resolution high-sensitive optical

measurement for nano-defects in semiconductor industry.

(3) Laser direct fabrication of three-dimensional

microstructures using photocatalyst nanoparticles.

(4) Study on cell-in-micro-factory based on active control of

localized photon energy as a future micro production
system.
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A gingko tree leaf, the University of
Tokyo's symbol, created using
evanescent light
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Photon based Advanced Manufacturing Science
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Research on bio-complexity
by developing biomedical measurement technique
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Development of brain function evaluation

using near-infrared lasers augmented reality
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Novel brain-machine interfaces based on

and mathematics on dynamical systems

Development of bio-medical signal processing
for human support systems

Recent advances in experimental and analytical techniques
have revealed that biological systems are precisely organized to
do various functions better than we had imagined. We have
been developing theories for dynamical systems and methods
of measurement in order to elucidate the underlying
mechanisms of complex biological phenomena. We also apply
the basic biological findings to a wide range of fields, including
diagnosis, rehabilitation, and human interfaces. Specifically,
we have conducted studies on:

(a) Developing theoretical methods for nonlinear and time-
delayed stochastic systems on complex networks, (b)
Understanding the functions of working memory and
recognition using multi-scale brain models and noninvasive
brain measurements, and (c) High-speed brain-machine
interfaces using virtual reality.

The main topics for our research group are as follows:

* Mathematical theory for dynamical systems in biology

* Dynamics of gene-regulatory networks with time-delayed

interactions

¢ Elucidating information processing in the brain using

multi-scale brain models and noninvasive brain
measurements

¢ A signal processing method for precisely evaluating blood

flow in the brain

* Robotic ultrasound examinations to prevent lifestyle related

diseases

* A support system for manufacturing workers using non-

invasive evaluation of the autonomic nervous system

* Novel brain-machine interfaces based on augmented reality
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Mathematical and theoretical biology
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Acquire information from multi-dimensional earth observation data
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Three-dimensional view of Mt.Everest (ASTER data by courtesy of MITI/NASA)

Research interest of Intelligent System is to mine useful
information using enormous data acquired from various
sources, which is abstracted to be knowledge fruitful to
human beings and social systems. Processing of huge
amounts of data obtained by earth remote sensing satellites/
planetary surveyors and development of robust hardware for
satellites are theme for us. Precise modeling of earth
observation sensors and spacecraft results in advanced data
processing software and high performance sensor hardware.

(1) Accurate geometric information

State estimation of satellite attitude leads to a high-accuracy
geometric data processing because satellite scans ground
surface using linear sensors, which causes geometric
distortion in acquired images. Using the correction technique
of geometric performance by taking account of the geometric
constraint of sensor systems, difference of digital elevation
model by stereo observation of satellite sensors becomes free
from distortions to show landslides in earthquake disasters
and depression of glaciers. Spaceborne sensors for future
space mission are developed, which have various functions to
obtain information on ground surface.

(2) Accurate spectral information

Hyperspectral sensors that have more than 100 spectral
bands are now on the space demonstration stage. For
utilization of hyperspectral data, new algorithms to correct
distortions in spectrometers and improve spatial-spectral
properties by data fusion techniques are developed, which are
effective to extract information on target materials from high
dimensional data. Sensor models are constructed to improve
radiometric performance of earth observation sensors. The
software for earth/planet remote sensing data is used in data
processing centers of space agencies.
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Data fusion of hyper- and multi-spectral sensor
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Understanding and designing the body schema based on human factors
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“Optical Camouflage” based on Retroreflective
Projection Technology

What are the challenges in creating interfaces that allow a
user to intuitively act and express his/her intentions? Today’s
Human-Computer Interaction (HCI) systems include virtual/
aungmented reality are limited, and exploit only visual and
auditory sensations. However, in daily life, we exploit a variety
of input and output modalities, and modalities that involve
contact with our bodies can dramatically affect our ability to
experience and express ourselves in physical and virtual
worlds. Using modern physiological understandings of
sensation and perception, emerging electronic devices, and
agile computational methods, we now have an opportunity to
design a new generation of “Human-Computer Integrated”
systems.

We have archived several improvements that use multi/cross
modal interfaces for enhancing human I/O. They include
Transparent Cockpit, Stop-Motion Goggle, Galvanic Vestibular
Stimulation, JINS MEME (electrooculography (EOG)-based
smart glasses) and Superhuman Sports.

Our challenges include:

(1) Understding human factors

(2) Enhancing human I/O

(3) Designing new body schema

(4) Experience engineering and entertainment computing

[0 BR R R C KB [Y5547) (85 Ken Straiton) BRERfT 2 SHAIBTAER X% [JINS MEME]
! “JINS MEME” (electrooculography
(EOG)-based smart glasses)

ﬁAZ?ﬁ’—‘y [Bubble Jumper]

Superhuman Sports “Bubble Jumper”
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CHEMICAL BIOMEDICINE

Systems Biology and Medicine
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Systems biological concur of cancer and metabolic diseases

by introduction of latest nutritional dimension
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Development of novel therapeutics against cancer and metabolic syndrome

Latest understanding of nutrition
for prevention and treatment of diseases

Based on the conventional nutritional study, sugar, protein,
lipids were independently considered in several diseases,
including cancer and metabolic diseases. However, recent
researchs in cancer and metabolic diseases have been
dramatically improved our metabolic knowledge of these
disorders due to latest understanding of nutritional study.
Indeed, sugar, protein, lipids are inter-connected in the metabolic
pathways, through the several key metabolic molecules such as
acetyl-CoA and ketone body intermediates partly under
epigenetic regulation. Our group reported that several key
regulators in metabolic diseases such as atherosclerosis. We also
reported that hypoxia, nutrient starvation, acidic pH may induce
tumor aggressiveness by epigenetic regulation in cancer cells. We
found that epigenetic and metabolic changes influence
development of cancer and metabolic diseases associated with
life span from infant, through growth phase to adult phase, that
can be utilizes for the development of novel therapies by
integration of genome, epigenome, transcriptome, proteome,
metabolome data analysis.

Our challenges include:

(1) Regulation of novel onco-metabolites (cancer associated

metabolites) for the treatment of cancer.

(2) Regulation of starvation and negative energy balance for the

treatment of metabolic diseases.

(3) Latest understanding of metabolism for the treatment of

these disorders.

We challenge to develop therapeutics for advanced metastatic
cancer, diabetes, atherosclerosis, osteoporosis, and muscle
weakness, improvement of the aged basal metabolism through
integration of epigenome and metabolome analysis.

" gmickaTe

3. RADRM A
PETEMDRED T —/\—4F B i
B, HFLLAFADBIRES ? 4 /
(e - ' o
—_— 4, BREEEHS {u;‘ﬁglﬁgg-a
2. B0 T+ ILE MEEOMSE, H
o EEFRAAR / 1BLLAA S
. 7m BEiRsam
CoA
shaviyy | \ L B )

RE e #=

Tatsuhiko KODAMA, Professor
SM5E VAT LEYR, NEER.
ARSI

Specialized field : Systems Biology.
Vascular Medicine, Cancer Metabolism

E-mail:kodama@lsbm.org

KiE 8 ISR
Tsuyoshi OSAWA
Project Research
Associate

B +&th sz
Toshiya TANAKA
Project Professor
FRINE | RENHZ. RARBHEIE
Specialized field : Nutritional
Metabolism, Nuclear Receptor Drug
DI

E-

mail:tanaka@lsbm.org




VAT LEYMEF

B 5+ A SHIREEA

§ Signal transduction and membrane traffic
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Focal adhesion
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Living cells are compartmentalized into many intracellular
organelles, and functional molecules (including proteins and
lipids) are transported between them by small vesicles. This
fundamental logistic function is known as membrane traffic. The
focus of our research is to understand molecular mechanisms of
the membrane traffic. As it is essential to learn the localization
and interactions of molecules in living cells, we use various
imaging techniques including molecular and cell biological
methods. Specifically, we are interested in the lipid-protein
interactions on the membranes and their relationship to
cytoskeletal systems. Impaired membrane traffic is found in
some human diseases, therefore, our research is also important
for the development of new treatment for human diseases.

We have previously shown that insulin signaling was impaired
on insulin effective organs in a genetically diabetic animal model.
Environmental factors such as overeating or inadequate exercise
impair insulin signaling in multiple organs within short periods
of time even in the genetically normal animals. In addition, we
have identified a novel gene APE (Akt Phosphorylation Enhancer)
that interacts with insulin signaling molecule AKT/PKB and
analyzed its function.

Common diseases such as diabetes, dyslipidemia, and
hypertension are ameliorated by diet therapy and exercises in
short period. In order to understand the molecular basis of these
diseases, we elucidate the crosstalk of different signaling pathway
regulations by the complex of signaling molecules, and interaction
of signaling molecules with cytoskeleton.

We will explore the signaling pathway regulated timely and
spatially by localization analysis of protein using biomolecular
visualization and specific antibodies, and also clarify the in vivo
signaling mechanism using knockout mice.
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Molecular life sciences and drug discovery
based on physics and computational science
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Physical research on thermal dynamics
of biomolecules

All life activities are based on molecular interactions in atomic
scale, which are governed by physical laws such as quantum
mechanics and statistical thermodynamics. Because of recent
advance in supercomputer it is getting possible to perform
molecular dynamics simulations of biomolecules such as
protein, DNA and RNA after building up accurate molecular
models based on quantum mechanics. If the molecular
dynamics simulations are accurate enough, we might predict
the medical activity of new drugs by computer simulations
and it will promote the computer aided drug design.
Molecular interactions between water, small compounds, and
large biomolecules such proteins and nucleic acids are
described by molecular mechanical force field. Using high-
level quantum mechanical theory we are developing more
accurate unified force field than traditional ones. Using
nonequilibrium Jarzynski identity we developed massively
parallel computational method of binding free energy (MP-
CAFEE), which made it possible to quantitatively compare the
calculated binding free energies with experimental binding
constants commonly measured in the drug development. We
implemented efficient MP-CAFEE program to K computer,
which is widely used. Recently we succeeded to improve the
accuracy of DNA force field in consistent way with the protein
force field. It enables highly accurate molecular dynamics
simulations for the protein and DNA complex system with drug
small molecules. We will continue the research to make
concrete physical basis for the life science.
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Quantum calculation for protein backbone
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Nonequilibrium free energy evaluation

Massively Parallel Computation of Absolute binding FrEe Energy
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Dynamics of nuclear receptor on DNA
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Finding new dynamical mechanisms

by interdisciplinary fusion of mathematics and biology
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Cellular automaton model for the flow of movable protein
with / without 3D jump with probability p during transcription
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Finding new dynamical mechanisms by the
interdisciplinary fusion of mathematics and biology

Acquiring time-course data on the phenomena and then study
the dynamical mechanism behind them is one of the fundamental
principles in physics, and is now becoming important in biology.
To study the dynamical mechanism in biology, especially the
time dependent behavior of the genes, the development of new
instruments with higher resolution in time and space, and the
construction of new mathematical analysis tools and modeling
are crucial. Since the behavior of genes is a complex and
hierarchical phenomenon, the combination of physics based
mathematical modeling with the statistical approach is inevitable.
Thereby focusing the chromatin structure and its related
dynamics of proteins in the nucleus of cell, those are considered
to be essential factors in dynamical behavior of the genes, we
develop (1) new methodology of time-course measurement for
transcription processes, and (2) new modeling method where the
atomic level mathematical analysis coupled with statistical
analysis and information theory to apply the acquired
experimental data. To develop new interdisciplinary area and
human resources, we hold summer school and various lecture
courses by collaboration with the Graduate School of
Mathematical Sciences, and Graduate School of Medicine and
Faculty of Medicine through iBMath project.

Our challenges include:

(1) Proposals for acquisition of the finer-time-resolution data for

transcription

(2) Knot theoretical modeling of dynamical change of chromatin

structure during transcription

(3) Dynamical analysis of mobile proteins with ultradiscrete

method

(4) Topological analysis for the structures of RNA and proteins

(5) Apply above method to drug discovery and material

engineering
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3D model for chromatin structure during transcription

Polymerase
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'‘Biomolecular design':

Borderless research between organic synthesis and life science
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Chemically synthesizing super proteins
which cells cannot create
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by our chemical probes
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Synthetic chemistry enables us to explore
the frontiers of cell biology

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

(1) Chemistry creating nucleic acids

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

(2) Chemistry building proteins

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

(3) Chemistry controlling cell function

Cell functions may be controlled by sophisticated molecular
design. We create new molecular systems controlling a specific
cell function by chemically wrapping biomolecules and cells
and unwrapping them by an external stimulus.
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Wrapping a cell by with stimuli-responsive hydrogels:
‘cell tablet’
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Dissect biomedical phenomena with advanced genomic technologies
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Clonal evolution in glioma progression
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We are working with systems biology and medicine to understand
complex biological systems through a functional genomics
approach. High throughput technology and novel algorithms are
required for collecting, integrating and visualizing the enormous
amount of data on gene expression, protein expression, and protein
interactions arising in the wake of the Human Genome Project.
Alliance with external academics and industry will be crucial to the
success of the new "systems biology", that is, understanding
biological systems as more than the sum of their parts.

Personal cancer genome

The variety of genetic and epigenetic alterations that accumulate
in cancer genomes cause activation of oncogenes and inactivation
of tumor suppressor genes, leading to cellular transformation. Next
generation sequencing technology has enabled us to obtain
individual genomic information within feasible cost and time
constraints. Since 2008 my group have participated in the
International Cancer Genome Consortium and are studying the
genomic alterations in liver and gastric cancers.

Chromatin regulation

Epigenetic processes are essential for the packaging and
interpretation of the genome, fundamental to normal development
and cell differentiation, and increasingly recognized as being
involved in human disease. Epigenetic mechanisms, which include
histone modification, positioning of histone variants, nucleosome
remodelling, DNA methylation, and non-coding RNAs, are
considered as "cellular memory". We have applied genomic
technologies, such as ChIP-sequencing and chromatin interaction,
to map these epigenetic marks and high-order structure
throughout the genome and to elucidate how these marks are
written and read.

Translational research

Functional genomic approaches are applied to identify novel
biomarkers for disease diagnostics and therapeutics.
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Epigenome dynamics in cellular differentiation
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Comprehensive analyses of the external cue

and epigenomic modulators in browning of fat cells
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Comprehensive analyses of the external cue and epigenomic modulators
in browning of fat cells
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New therapeutic approaches for Metabolic syndrome
by analyzing Epigenome and metabolome

Obesity and various metabolic disturbance including type 2
diabetes, insulin resistance, atherosclerosis and lipid disorders are
epidemic health problem in 21 century. These disorders are also
called “life style diseases” and closely related to the environmental
cue as well as genetic background. Environmental stimuli are
recorded on DNAs and histones as chemical modification such as
methylation and epigenomic changes are considered to be closely
related to the development of life style diseases.

We are currently trying to reveal alterations of epigenome and
metabolome by environment and nutritional cue such as cold
exposure or fasting that may relate to the new therapy for
metabolic disturbance.

To accomplish this purpose,

(1) We are analyzing metabolic signaling and epigenomic

changes under fasting.

(2) Epigenomic and metabolomics analyses in fat cell

differentiation.

(3) Analyze epigenomic changes under cold exposure and

reveal the signaling and the mechanisms for “inducible
Brown fat cells in white fat cells” also referred to as “Beige
fat cells” that highly express thermogenic genes and actively
burn fat for thermogenesis.

We are particularly focusing on posttranslational
modification of epigenomic modifiers and exploring new
approaches for the treatment and prevention of life style
diseases.
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Exploring the therapeutic target for inducing “Beige” fat cells
that burn fat for thermogenesis
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Unveil new biological phenomena by enhancing cellular functions

with new genetic devices
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Enhancing cellular functions by genetic devices

Hacking the cell systems

Cellular functions are composed of a tremendous amount of
molecules which interact and crosstalk in a complex manner.
In tissue formation, cellular developments and tumorigenesis,
cells of different types communicate each other to stabilize or
robustly bifurcate the cell states as a population. Cancer and
other human disease are often revealed not to be the products
of defects in single genes nor simple pathways but rather
caused by damages in complex molecular networks. The
fast-evolving research field and new technologies have greatly
expanded our ability of observing such complex cellular
systems. To accelerate these efforts, our lab develop genetic
built-in devices to create functionally enhanced cells as new
model organisms of life science researches.

We harness the idea of “DNA barcode” to massively parallel
DNA sequencing, single-molecule imaging and microfluidic
technologies for single cell observations. Our challenges
include:

(1) High-throughput identification of cellular protein-protein

interaction networks

(2) Tracing cellular lineages at the single-cell resolution

(3) Flexible disassembly and reconstitution of heterogeneous

cell populations

(4) Synthesis of cell-cell communications to generate organ-

like patterns
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Single-molecule imaging of cellular RNAs

2.5 million protein pairs can be screened in a few

information
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DNA clock

DNA Barcode Fusion
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weeks to obtain high-quality protein interaction
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Drug design for intractable diseases by quantitative biological approaches
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Computer simulation of monoclonal antibody
therapeutics
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Protective effect of Pentraxin3 against sepsis

Investigate the dynamic aspect
of biological phenomena

The objective of our research is to find a new therapeutic strategy
for cancer and severe inflammatory diseases through
understanding the biological phenomena in dynamic molecular
interactions. Our challenges in the quantitative biological
approaches are the establishment of FRET (fluorescent resonance
energy transfer) probe of GPCR (G-protein coupled receptor)
signaling for live cell imaging of chemotaxis, the computer-assisted
drug design based on the protein structure and thermodynamic
analysis of protein interactions for the cancer treatment, the
development of water-window X-ray microscope, the molecular
pattern recognition analysis in the host defense mechanism in
innate immunity, and the protein — RNA interactions in the
regulation of RNA splicing related to the cell cycle control.

We aim to develop new therapeutic and diagnostic methods for
intractable diseases for which there is no effective therapeutic or
prophylactic treatment, such as arteriosclerosis, cancer,
Alzheimer's disease and viral infection, through elucidation of the
mechanisms of the diseases by biochemical and molecular
biological approaches. Factors involved in the development of these
diseases, from signaling through cell surface receptors to
regulation of gene transcription, are considered to be controlled by
dynamic networks consisting of multiple complexes of different
proteins. Through antigen presentation using a baculovirus
expression system, we have produced monoclonal antibodies
against proteins involved in the diseases and analyzed them by
sensitive proteomics approaches in order to reveal dynamic
control mechanisms of the protein complexes, the analysis of
which has been difficult, and to develop new therapeutic methods.

Our challenges include:

(1) Production and design of functional antibodies
(2) Pattern recognition receptor in innate immunity
(3) RNA splicing mechanism in cell cycle regulation
(4) Live cell imaging
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Study of molecular and epigenetic mechanisms
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underlying hypertension and diabetic kidney disease
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Kidney tubular cells involved in salt reabsorption. ;
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Staining and sorting of proximal tubular cells

The number of hypertensive and diabetic patients reaches 40
and 8.9 million in Japan. Despite the development of many
anti-hypertensive and -diabetic drugs, the number of
cardiovascular disease and chronic kidney disease keeps
increasing and they represent important social and economic
burdens for the society. Increased uptake of salt causes
hypertension, but the sensitivity to salt differs among
individuals. Those with high salt sensitivity are prone to kidney
and cardiovascular diseases. Additionally, kidney disease
developed in diabetic patients is difficult to reverse once it
begins to deteriorate.

We think that salt sensitivity and irreversible nature of
diabetic kidney disease are caused by abnormalities in
epigenetics. Epigenetics is a switching mechanism involved in
regulation of gene expression by DNA methylation and histone
modifications. We believe that understanding the changes in
epigenetics leads to the development of novel diagnostic and
therapeutic means for hypertension, diabetes and their
complications. We are studying about topics:

(1) The mechanisms underlying salt sensitive hypertension,

with regard to regulation of salt re-uptake in renal tubules.

(2) How to prevent development of kidney and cardiac injury

caused by hypertension, especially focused on
mineralocorticoid signaling.

(3) Early detection of kidney disease by use of epigenetic

information of individual kidney cell types.

(4) Exploration of epigenetic abnormalities underlying

irreversible nature of diabetic kidney disease.
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Blood pressure of mice measured by telemetry,
hypertension caused by mineralocorticoid
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We are researchers with disabilities who conduct studies aiming

to make people and society more accessible
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In the Barrier-free Laboratory, Professor Satoshi Fukushima,
the world's first deafblind university faculty member, and
mainly other researchers who themselves have disabilities
(referred to as Tojisha-Kenkyusha) conduct studies aiming to
make people and society more accessible.

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

Project Professor Jun Ishikawa, a totally blind researcher
specializing in sociology, disability studies and assistive
technologies, works as Chairperson of the Disability Policy
Committee of the Japanese Cabinet Office. He is in charge of
monitoring national disability policy in terms of the Convention
on the Rights of Persons with Disabilities.

Project Researcher Naoyuki Okochi, who is also 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,
dissemination and awareness raising of barrier-free cinema,
and the promotion of welfare community planning.

Project Researcher Mami Kodama has conducted practical
research on special education for totally or partially deaf
children, and now studies how to support the language
acquisition of deaf children aged 0-6 years, and how to support
their parents.

Additionally, in collaboration with the Tojisha-Kenkyu
Laboratory headed by Associate Professor Shin-ichiro
Kumagaya (physically handicapped), we are cultivating our
partnership with Tojisha-Kenkyusha specializing in
neurodevelopmental disorders and hearing difficulties.

The Fukushima and Kumagaya laboratories are now
developing a globally unparalleled center for disability studies
led by researchers with disabilities.
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Creating a new societal system for people with difficulties in learning,

working and making a general living

ROCKET. DO-IT Japan. IDEAZ&EUT:
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ROCKET - DO-IT - IDEA Research programs
exploring barriers to social integration

‘ROCKET’ (Room of Children with Kokorozashi and
Extraordinary Talents) was first implemented in December
2014. It involves selected elementary and middle school
students with exceptional talent, but who also have difficulty
integrating within formal educational systems. This often
results in their non-attendance at school. In addition to its
focus on research, the program offers ongoing support for the
participants’ studies and social interactions, and since its
launch it has continued to receive significant recognition
throughout Japan as a unique yet practical research initiative
investigating new approaches to social inclusion

Since 2007, ‘DO-IT’ Japan (Diversity, Opportunities, Internet-
working and Technology) has conducted a program of action
studies and provided ongoing support for students with
disabilities during their transition from school to higher
education and employment. Technology, and its sustained
use, is at the core of all activities in the program with the aim
being to find and nurture future leaders from those who
participate. Other modules include ‘Self advocacy’,
‘Understanding disability’, and ‘Independence and self-
determination’.

In response to the increasing social requirement for relevant
activities and employment opportunities for school leavers with
diverse needs, this area of research has grown significantly,
and this program in particular has attracted a great number of
participants from around Japan.

The ‘IDEA’ program (Inclusive and Diverse Employment with
Accommodation), introduces a series of short interactions
addressing the issue of exclusion from appropriate employment
for socially challenged adults.

DO-IT JapanDEZEFOT SLDKF

Summer program of DO-IT project
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Developing assistive technology based on existing mainstream technology
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as everyday technology globally
AMRETIE, BEOHLANREHRONRE ALY 724
ABNRIBALOT 7 ) u T —DRE EFRHEE, BXLUEhziE . . : .

. %) A5 H A0S 2 B U 1 B i Wi Ze g mainstream ICT. This approach aims at promoting the use of
bf‘_‘ EQ i = H " il ) TubE assistive technology globally including in developing countries.
2ToTVRET . IF A= 74 2RFT Ly e EHOMED There is currently a world trend for assistive technology
KhdTr/0ud— (TLVT7) 2IEATHIETHEIZANEKR development to use existing mainstream technology, such as
TR 2 72 RS AR F LY RER->TWVET, LA L. smart phones and tablet PCs, which lowers the product cost
ZFCTHEIN-BEFI—F—ICZFANS N, ELEbNhs &k significantly. However, this does not necessarily mean that the
RO FHA. YEEO—XEFHHY—AD< vy F 7z ELD., users acknowledge and widely use the technology. It is
N _ R . , necessary to have a clear vision for the development and use of
Y ~ | 7 VAN z i - 8
oA /izgﬁﬂ‘ ?i?%]f% ;:‘:: HhaOZAt ?ﬂﬁ: bf et assistive technology to match not only to the user’s needs but
% MHOEY 3 Y ERTREN DD E T TIT7EN-ALT also to the change of the society, e.g., the change of technology
%2 ET ORI EREA AR [HEDOAHDORENZEBA S | trend, infrastructure provision, and disability legislation.
R ZIEPT LN TEET . BEDDH S AT HHAM 722 Mainstream technology’s functionality allows the user to
B, BEERED SREBA, FLTTIT 7O X > THEENL transcend human abilities. This changes the people’s view of
AL ZOSHEHANESETOET R TILF 7 ORI & - disabilities and assistive technology from functional

< i functional enhancement.
- . D & B, o & compensation to
T i R s o
SRHY - B ° N —_

(1) Development of ICT-based assistive technology for

Our project is developing assistive technology using

HICULLn 5, BURICERE LI R L T T, students with dyslexia/dysgraphia
FaMET—< ! (2) Development of assistive technology for severe and
(1) EAEBZICHE T2 2 RE - AR DICTER—A & multiple disabilities using computer vision
L 7= SRR s (3) Communication support system in care settings over
(2) BETHEEADTE2—yE D3 M BT o Tnvernet e
N - - - _ . . evelopment of assistive technolo or developin;
(3) 435 —4v MERFALLTIABI I 2or—v sk (D DVP &y ping
_ countries
VAT LDORFE
(4) BZER LEANT OZIBRATRH
Fl ooea—9rysyaRRULrEEREDG D ADDTNEEIEEES5Z2Y T [OAK] § RIS Nc XEREFLUIETSh>THO T U [FvF&U—R]
OAK: a switch software for people with severe and multiple disabilities using computer vision ! Touch & Read: a speaking PDF viewer with OCR for students

with dyslexia/dysgraphia
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Facilitation and verification of Tojisha-Kenkyu through an interdisciplinary approach
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Verifying Tojisha-Kenkyu in collaboration with academic researchers
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The Tojisha-Kenkyu Laboratory was established as a place to
conduct various research related to tojisha-kenkyu. The
Tojisha-Kenkyu Lab. has 3 main aims.

(1) Practicing Tojisha-Kenkyu

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

(2) Verifying Hypotheses from Tojisha-Kenkyu

The second one is the academic verification of tojisha-kenkyu.
Working together with academic researchers from fields such
as cognitive science and robotics, the laboratory analyzes and
verifies personal experiences to ascertain whether the
hypotheses individuals formed through tojisha-kenkyu are true
and if they apply to most people.

(3) Researching Tojisha-Kenkyu

The third is to conduct research on tojisha-kenkyu. The
Tojisha-Kenkyu Laboratory researches topics such as: the
effectiveness of tojisha-kenkyu on different types of individuals;
the various styles of practicing tojisha-kenkyu; the beginning
and spread of tojisha-kenkyu; the existence of any problematic
issues in tojisha-kenkyu.
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Measurement of the effectiveness of tojisha-kenkyu
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Intellectual property law and policy
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Satellite Office (Sapia Tower nearby Tokyo Station)

Intellectual Property
and International Competitiveness

Comparative legal studies have become of increased importance
in recent years due to the globalization of economy and the
advancement of telecommunications technology. Reflecting the
needs of the society, we have been focusing our research on the
following areas:

(1) Trade Secret Law

The Japanese law in comparison to the US law is milder in terms
of punishment of acts of economic espionage despite the fact that
Japanese companies have long been targets of such acts. This
makes Japan a favorable place for economic spies. Starting 2014,
our lab has been conducting comparative research in order to
create a better environment for innovators in Japan.

(2) The Assertion of Standard Essential Patent Rights

To what extent SEPs could be asserted is one of the most heated
debates in the world of IP law. Conducting research on the laws,
the cases and relevant regulations, there is a concern that
Japanese SEP holders are in an unfairly weak position in terms of
assertion of rights, especially when seeking injunction. A
comparative research between Europe (especially Germany) and
Japan has been done in 2015.

(3) The Application of Laws to Transnational Patent Infringement

Reflecting the globalization and the rapid advancement of
telecommunications technology, we as legal scholars also need to
alter our previous ideas on patent infringement. For example,
when an act which is a combination of several acts done in
multiple jurisdictions as a whole consist patent infringement in
one of the jurisdictions in which the act is conducted, would this
constitute patent infringement in the jurisdiction? As it is
becoming increasingly easier to conduct infringing acts across
borders, the legislation and interpretation may require
modification. We have conducted a research on this topic with
reference to US law in 2015.
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Startups and the development of biomedical discoveries, with attention
to intellectual property, regulatory strategy, and international markets and collaborations
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How an entrepreneurial approach by university inventors
can promote development of university discoveries for global
markets.

My research has focused on startups, entrepreneurship,
intellectual property, and university-industry technology
transfer, and the importance of these factors for the
development of biomedical and other scientific discoveries for
public benefit. Important publications include a comparison of
the Japanese and American environments for science-based
entrepreneurship together with an analysis of the importance
of startups for innovation (Bridging Islands, Oxford 2007), a
study of the origins of all the new drugs approved 1998-2007
by the US FDA which shows the importance of new companies
for the discovery of innovative pharmaceuticals (Nature
Reviews Drug Discovery 2010) and an international comparison
of the role of collaborative research in the commercialization of
university discoveries and how companies’ desire for exclusive
intellectual property rights can sometimes help and sometimes
hurt development of university discoveries (PLOS 2014).

Following overseas research in Stanford Medical School
(2010) to better understand the support systems for science-
based entrepreneurship in America and how Japanese
entrepreneurs can link to these systems, the focus of my
research has shifted to (1) ways to foster the growth of
startups based upon Japanese discoveries, particularly ways
to help such startups to grow by developing international ties,
and (2) ways to encourage inventions in Japanese universities
that are competitive and marketable internationally. Some of
this research involves hands on engagement in company
building.

2010$U)Nature Reviews Drug DiscoveryMDsts

Nature Reviews Drug Discovery (2010)

nature
REVIEWS

DRUG DISCOVERY
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Oral history-Political study-Public policy administration
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(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
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Individual and collective actions spontaneously motivated

by the Islamic religio-political normative systems
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Understanding religio-normative motivation
of individual and collective actions

Islamic normative systems play a crucial role in the politics of
today’s global society. Consciousness of belonging to a global
Umma (community of believers) and sense of duty to act in
accordance with the Islamic Sharia (revealed law) often
stimulate individuals and communities to spontaneously act in
the name of God, bypassing conventional international law and
politics composed of nations and states, and challenging
notions of human rights or democracy.

Political actions motivated or justified by raising Islamic
religious norms is especially prominent in the so-called “Islamic
world” centered around the Middle East, North Africa, South
and Southeast Asia. Influences of Islamism has also been
evident for quite a while in the immigrant communities of
Europe and multinational, multicultural society of North
America. Among the indications of such trend are the
extremists controlling areas in some of the fertile crescent
countries, along with the decentralized global jihad
phenomenon that sporadically come out in the form of acts of
terrorism in the Western countries.

We keep ourselves up to date with information on political
issues arising from evoked Islamic norms and examine how
Islamic normative systems motivate individuals and
communities to become involved in the political activities in
local and international contexts. Based on the theoretical and
historical analyses, we explore the possibilities and problems
of Islamic ideas that are related to the fundamental issues in
the international politics such as war and peace, international
law and justice, and terrorism and counterterrorism measures,
aiming to find a way to avoid conflicts caused by the tension
between religious norms and secular principles.
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Development and estimation of macroeconometric models usable for policy analysis

MUY ROIEGRIFRTIS A Nonlinear time series analysis of trending variables

[ , ~ - N To understand the primary source which drives business
SREROBERZSNT H7-0I12iF. FTHAS Nz~ 7 aFFE cycles, the typical approach is to begin with a decomposition of

T— EZERN T BREBFERED ML Y REASNIERD 5T an observed aggregate variable into unobserved trend and
ICIET BREASBHOET, COBRICERTSAISHL. R cyclical components. Based on the approach of time series

. . . R analysis, we have studied various methods of evaluating the
b L By Tabb RIS F L > iy 2Et)icy 7o relative contribution of stochastic trends, namely, unexpected
RRETITICED ANSREA 72 FIEEFELCEE LI, IRIETI. HE permanent shocks, and have used these methods in the

LI LY FOEEICEDST. IEEREOHIHEEN LY K macroeconomic analysis. In an ongoing project, we are
- developing a new method of detecting nonlinear deterministic

WEELE T =5 h SMHT 21O OH LLWFEREFFEL T ET, trend components and structural breaks without prior
knowledge of the presence of a stochastic trend.

DSGEEFILDRFELIERE o
Development and estimation of DSGE models
SBRABCR P M BBEROB IR OTRI 2= 7 D REFR T CIEH In a modern macroeconomic analysis, the dynamic stochastic
BELEETHOIVORFANERZEHL [DSGE (dynamic general equilibrium (DSGE) model, which is based on solid
stochastic general equilibrium) £5)V] #EbhET. B microeconomic foundations and incorporates dynamic

~ . . " decisions made by consumers and firms, has been used to
DODSGEET LV ZBRBLEH LWETILOBES., ETFILOEE evaluate the propagation mechanism of monetary and fiscal

INTGRXA—=H T = P OHEET HMELEDTVE T, HlZI1XHR policies. We develop a new DSGE model which improves upon

PTIC X B RBIPCEA T T 270D =2 — 7 A Y ITF VEFILT previous models and estimate the structural parameters in the
. _ - N model from the data. For example, to evaluate the effectiveness

& EERPEMOMECEAEOREEZMWET 251 I 7%, # of central bank’s monetary policy in the New Keynesian model,

HERIRICB S 2 1E M T 2ED . BERMREEAT S EER structural parameters regarding firm’s price and wage setting

BB SSA—y R0 ET, BRETEYULFEEIRESINS & behavior as well as firm’s informatiovn updating frequencies are
_ . . o N very crucial. Recently, we are studying the problem of
2 %IFEDSCEE TV DIEEREDHR B ED TR E T estimating nonlinear DSGE models such as the one with the

zero lower bound on nominal interest rates.
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Nonlinear trend in Japan’'s unemployment rate . Policy function of a nonlinear DSGE model

palicy function of intarest Rate
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Unveiling the Mechanism of Scientific Research Empirically
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Dishonest Conformity to Inconsistent
Instruction of Referees

Comparison of Publication Impact
of Differently typed Scientists

Focusing on dishonest conformity in peer review, in which
authors reluctantly obey referees’ instructions in order to have
their papers accepted even if the instructions contradict the
author’s scientific belief, this study aims to illustrate the nature
of this specific form of dishonesty and examine the
determinants of dishonesty. Drawing on survey data of
Japanese life scientists, this study shows that the conflict
between authors and referees in peer review is quite common
and that a majority of scientists decide to follow referees’
instructions rather than to rebut them. The results suggest that
dishonest conformity occurs more often in basic biology than in
medicine and agricultural sciences, when the corresponding
author is under stronger scientific competition, if the author is
an associate professor rather than a full professor, if the author
has no foreign research experience, and when the paper is
submitted to low-impact journals rather than to medium-impact
journals.

A university laboratory is a fundamental unit of scientific
production, but optimizing its organizational design is a
formidable task for lab heads, who play potentially conflicting
roles of manager, educator, and researcher. Drawing on cross-
sectional data from a questionnaire survey and bibliometric
data on Japanese biology professors, this study investigates
task allocation inside laboratories. Results show a general
pattern that lab heads play managerial roles and members (e.g.,
students) are engaged in labor-intensive tasks (e.g., experiment),
while revealing a substantial variation among laboratories.
Further examining how this variation is related to lab-level
scientific productivity, this study finds that productive task
allocation differs by context. In particular, results suggest that
significant task overlap across status hierarchies is more
productive for basic research, and that rigidly separated task
allocation is more productive in applied research. However,
optimal task allocation, with regard to scientific productivity,
might conflict with other goals of academic organizations,
particularly training of future scientists. The paper concludes
with a discussion of the policy implications of these findings.
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in Laboratories
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- Explore R&D management systems toward mutual benefit and innovative outcomes,
- based on the idiosyncratic analysis
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Researches on Academia-Industry collaborative R&D
management system and scheme, studying based on
actually running projects via collaborative works with
companies, government and other organizations etc.
Issues covered are as follows: Reciprocal R&D
management models, Interaction and synergy generated
from interdisciplinary/intersectional structures,
Schemes for producing research projects aiming to
contribute complexities in actual society, especially
focusing on targeting, evaluating and selecting themes
leading to maximize the outcome.
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Research and Development Consortium for High Performance & High Temperature Materials
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- Consortium as a Hub for Interdisciplinary Study of High Performance & High Temperature Materials
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“Research and Development Consortium for High
Performance & High Temperature Materials” is a hub
for interdisciplinary study of developing new materials
with internationally high-level standard. Various
materials are explored and developed through
interdisciplinary research activities in a wide range of
research field. This consortium also provides an
opportunity for integrating the potential of industry-
government-academia research cooperation, including
the education of young researchers as well as the
development of new materials.
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Study of political history
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(4) HHBES
Research projects Educational programs
(1) Oral History Project (1) Open Research Seminar for
(2) Research on UTokyo students
Architecture and Politics (2) "Mikuriya Juku" :
(3) Comparative Research Professional Seminar on . _
on "Postwar" and Japanese Political History ﬁnﬁ E ERHE o
"Postdisaster” (3) Lecture for AIS students Takashi MIKURIYA, Visiting Professor
(4) Comparative Research  (4) Semi-professional Seminar | #FSse g | ot o1 s 2 L w
on Three Disasters for Rediscovering Classic 5[:35:)5? i Eﬂ’fi A=) ERRU—, BRHECR, EREECS.
(5) Research on Archive on Researches AT ERE

Specialized field : Japan's Political History, Oral History,
Public Policy, Architecture and Politics, Media and Politics

E-mail:mikuriya@mk.rcast.u-tokyo.ac.jp
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Interdisciplinary investigations on human minds and behaviors from cognitive scientific perspective
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Processes in Human
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Research in the laboratory aims at using cognitive
science to understand various issues in our everyday life
from the scientific perspective and to develop the basis of

interdisciplinary collaborations. The main themes are: . e
- BEE RE masuE
Katsumi WATANABE, Visiting Associate Professor
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(1) scientific investigations on explicit and implicit
processes in human perception, cognition and action,
(2) interdisciplinary approaches to cognitive science, and
,(;:si::i;f:;pgll‘:izgg?niiigzzfiglztolfi;oif:;tge science. Specialized field : Experimental Psychology. Cognitive Science,

’ Neuroscience
experimental psychology, cognitive science, and brain MR e

science. E-mail:kw@fennel.rcast.u-tokyo.ac.jp
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Department of Materials Engineering, |
Graduate School of Engineering
Research and development of high performance and high temperature use structural materials
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Research topics are focused on the development of a new
high performance composite materials and coatings. High

temperature ceramic matrix composites (CMCs), thermal
barrier coatings (TBCs), and environmental barrier coatings
(EBCs) are the major target materials. Recently, SiC
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Emeritus Professor
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Specialized field : Materials
Science, Composite Materials,
Coatings, Deformation and Nondestructive Testing of Metal,
Fracture, Reliability Ceramics and Composites

E-mail:kagawa@rcast.u-tokyo.ac.jp E-mail:kishi@hyper.rcast.u-tokyo.ac.jp
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Specialized field : Materials
Science, Fracture and

fiber-reinforced SiC matrix composites (SiC/SiC) have
special attention as a high temperature and light weight
material for aero-engine components. SiC/SiC is also
expected as a nuclear fuel rod and channel box. To
understand mechanical performances of SiC/SiC and
safety applications are of recent special interest.
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Department of Multi-Disciplinary Sciences, !
Graduate School of Arts and Sciences |
Research on the next-generation photovoltaics with high efficiency
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Dye-sensitized solar cell (DSSC) : IPCE of series-connected tandem DSSC
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For the realization of the low-carbon society, it is greatly
to be hoped that photovoltaic power generation systems
will come into wide use. To achieve the aim, a drastic
reduction in the power generation from photovoltaic
devices cost is absolutely essential issue. Molecu-
lar-based solar cells such as dye-sensitized solar cell,
organic thin-film solar cell, and perovskite solar cell have
received much attention as potential low-cost solar cells.
Our objective is the efficiency enhancement of the
molecular-based solar cells via the development of novel
materials.
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Intelligent Cooperative Systems
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Augment the human abilities with the Virtual Reality technologies and Technology |
- that unites humans and computers
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DREHT LU, &ffe UTREL BRI S X Cross-modal Gustatory Display Digital Museum: On-site VR Exhibition
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Our research laboratory focuses on developing a high level
user interface that unites human and computer, called
Cybernetic Interface.

Starting with virtual reality technology (VR), we seek to
research and develop such interface in detail. Some of the
research themes that our laboratory is working on are image-
based rendering technology, augmented reality (AR)
technology, multimodal and crossmodal interfaces, and
technology concerning lifelog and Big data.

We are also interested in the contents that are made from
such technology, and social implementation of those
technologies. Some projects that we are working on are the
Digital Museum project, the Digital Public Art project, and
the Senior Cloud project.
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Nakano - Tanemura Laboratory

Information Devices
BT /INA X DE

INFORMATION
http://www.ee.t.u-tokyo.ac.jp/ nakano/lab/
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. Creating semiconductor optoelectronic devices 3
- for high-efficiency light emission, manipulation, and harvesting
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Yoshiaki NAKANO, Professor

EPINE KBTI, KEWEB, KIRLE—FNIR
Specialized field : Optoelectronics, Photonic Integrated Circuit,
Photoenergy Device

E-mail:nakano@rcast.u-tokyo.ac.jp
Toward optical communication networks and optical

information processing and storage of the next generation, we
are investigating novel high-performance diode lasers/LEDs and
light-controlling devices based on compound semiconductors
(optical switches, wavelength converters, optical amplifiers, etc.)
as well as highly functional semiconductor integrated devices
and circuits fabricated by integrating these discrete devices. For
solving energy-related problems, a new class of highly efficient
solar cells based on compound semiconductors and their
application to renewable energy system are also studied. Crystal
growth and processing technologies of quantum micro
heterostructures by InGaAsP and InGaAlAs alloys on InP and
GaAs substrates, and of IlI-nitrides such as GaN, AIN, and InN,
for fabricating those devices are also investigated.

& K e
Takuo TANEMURA, Associate Professor

SRS  KBEBFIR. FEEAETNA R - EHEOR
Specialized field : Optoelectronics,
Semiconductor Photonic Device and Integrated Circuit

E-mail:tanemura@ee.t.u-tokyo.ac.jp




COOPERATIVE LABORATORIES
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Suga Laboratory

ciemicat  Chemical Biotechnology
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http://www.chem.s.u-tokyo.ac.jp/users/bioorg/index.html
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Department of Chemistry, Graduate School of Science, |

ﬁﬁ& 709: ngg Bioorganic Chemistry

Pseudo-natural Peptide Therapeutics

YRR TIE. BRLEDE 25 & Hiffi 2 EM2EICHL
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X-ray crystal structures of the complex of target protein
with pseudo-natural peptides generated by the RaPID system

Our laboratory pursues research programs bridging
between chemistry and biology. To conduct a good
balance of science and technology will build new
technologies that contribute to the chemical biology field,
covering from basic research to applied research. The

E il 2oz
Hiroaki SUGA, Professor
SIS  FIAILNCFOY—. EYERILS
Specialized field : Chemical Biology, Bioorganic Chemistry

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

following programs are currently active in our laboratory:
(1) Non-traditional peptide therapeutics, (2) Engineering
the translation system, and (3) Ribosomal synthesis of
natural product-like molecules by the combination of the
genetic code reprogramming and post-translational

modifying enzymes.

soaat  MOT (Management of Technology) WatanjE%EE’iﬁo%

SCIENCE phifigmass 43E3

http://watanabelab.main.jp
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Exploring evidence-based management of intellectual property creation,

protection, and monetization for innovation
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Our laboratory aims to study intellectual property(IP)
management for innovation strategy, profiting from

various organizational management resources as well as

EER (fth s

management of uncertain technology by (1) empirical
analysis using statistical data and/or questionnaire
survey, (2) case study, and (3) project study collaborating
with companies, government and international
organizations. Current topics are; organizational factors
of unused technology, disempowerment of IP Right, and
open proprietary IP management.

Toshiya WATANABE, Professor

FFIDE : FATEE
Specialized field : Managemet of Technology

E-mail:toshiya@tkf.att.ne.jp
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Takanori OHKOSHI (Optical Devices)
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Hiroaki YANAGIDA (intelligent Material)
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Setsuo OHSUGA (Artificial Intelligence)

1993.04.01~1995.03.31
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Yoichiro MURAKAMI (Science Technology and Social Value)

1995.04.01~1997.03.31
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Teruo KISHI (Advanced Highly Reliable Materials)

1997.04.01~1999.03.31
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Etsuo NIKI (Functional Materials for Molecular Information)

General Managers of the Institute

1999.04.01~2001.03.31
[ER F— (BRTNAR D)
Yoichi OKABE (Information Devices)

2001.04.01~2004.03.31
BmE R (BRYEYATL 9H)
Takashi NANYA (Dependable and High-performance Computing)

2004.04.01~2007.03.31
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Kazuhito HASHIMOTO (intelligent Materials Science)

2007.04.01~2010.03.31
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Kenjiro MIYANO (Photonics Materials)

2010.04.01~2013.03.31
hEF TEE (IBHRT /N1 2 D)
Yoshiaki NAKANO (Information Devices)

2013.04.01~2016.03.31
faf FEX HEHREVATL D)
Yukio NISHIMURA (Urban Conservation Systems)
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1877.04

1921.07

1930.09

1946.03

1958.04

1964.04

1987.05

1987.10

1992.04

1996.05

1997.04
1998.04
1998.08

1999.04

2001.04

The University established as Tokyo Daigaku

Aeronautical Research Institute established

Aeronautical Research Institute moved to Komaba

Institute of Science and Technology established
Aeronautical Research Institute was established

Institute of Space and Aeronautical Science was established

Research Center for Advanced Science and Technology
inaugurated with 7 Regular Chairs and 13 Faculty Members
(May21)

An Endowed Chair was opened as the first one in Japanese
National Universities

Inauguration of the Department of Advanced Interdisciplinary
Studies, Division of Engineering, Graduate School, the University
of Tokyo

Authorized as Center of Excellence (COE). Center
for Collaborative Research established

Department of Intellectual Property was established
Komaba Open Laboratory (KOL) established

Center for Advanced Science and Technology Incubation
(CASTI) was established (present TODAI TLO)

Research Center for Advanced Economic Engineering
established (merged into RCAST in March 2004)

Advanced Science and Technology Enterprise Corporation
(ASTEC) was established

2001.08 @ Special Coordination Fund for Science and Technology,

Strategic Research Center "Open Laboratory of Advanced
Science and Technology for Human and Society" Plan started

2001.11 @ Advanced Technology Business Center (AcTeB) was established

2002.04 ¢

2004.04 ¢

» Open Laboratory Project with Specially Appointed Faculty
and Researcher started (continued until March 2006)

» National University Corporation, the University of Tokyo,
was established

RCAST formally acknowledged as 11th Research Institute
of the University of Tokyo

Both the Management Strategy Committee and the RCAST
Board was established

2004.05

2006.04

2008.04

2008.09

2009.02
2009.04

2010.04

2011.04
2013.04

A New Endowed Chair was established and an Endowment
Professor was recruited

Strategic Planning Office was established
(to merge the function of AcTeB)

CCR was abolished and RCAST incorporated a part of its
function

SOLAR QUEST, an International Research Center for Global
Energy and Environmental Technologies was initiated

New establishment of ENEOS LABO

Advanced Science and Technology Innovator Development
Course for matured students was started

Academic-Industrial Joint Laboratory for Renewable Energy
was established

Bildg.3-S (Environment and Energy Research Bldg.) completed

Introduced a post of Special Professorial Chair
at the University of Tokyo
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2017%. EHW0EAF Your donations are invaluable in helping us to support a wider
range of the world's leading science and technology research.



~inanclal Statement BTSSR

2015€E {HFHEE @&fi: TM) Total Budget for Fiscal 2015 (Thousand yen)

BEEBAT{TE Management Expenses Grants for National University Corporations

AEE Salaries and Wages 765,697
YEE  Basic Budget for Research 643,829
& &t Total 1,409,526

9+E5§ﬁ External Funds

Z5KdE  Contribution 339,296
ZSFIERZTERFY  Endowed Research Division 80,000
IV Bt Subtotal 419,296
BISIFRBEIKEZ  Grant-in-Aid for Scientific Research 434,700
IV Et Subtotal 434,700
ZDh#EBIE  Other Grant-in-Aid 128,657
IV Et Subtotal 128,657
HEFZRE  Joint Research Fund 170,736
ZEERZRE  Contract Research Fund 1,217,350
Jv Et Subtotal 1,388,086
SEEEFEE  Funds for Commissioned Projects 2,095
HEZEEE Funds for Joint Projects 6,824
IV 5t Subtotal 8,919
REiEZE Indirect Expenses 369,918
(% BIBSSCESMBER Indrect Expense fom Competithe Grants) | (188871
(M. FERDIEEES  Expenses transferred to Head Quarter) (230,002)
Jv Bt Subtotal 369,918
& Et Total 2,749,576

# 5t Grand Total 4,159,102

538
2

BE S FHOEEFINAES Budget for the last 5 years

EEERMNE .
Management Expenses Grants NEpEs
(% year) for National University Corporations External Funds

VOJA 1,215,024 (25.6%) 3,532,715 (74.4%)
I — s
gVl 1,164,080 (24.3%) 3,623,618 (75.7%)

WJel 1,348,739 (29.4%) 3,234,217 (70.6%)
... |

VIOVs 1,427,547 (33.0%) 2,901,188 (67.0%)
—— s
PN 1,409,526 (33.9%) 2,749,576 (66.1%)

1,000,000 2,000,000 3,000,000 4,000,000 5,000,000
(887 : FF Thousand yen)
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%ﬁﬁ‘ﬁ*ﬂ??ﬁﬁjﬁﬁg{t >/ &) — Research Center for Advanced Science and Technology

3% Professor 24\
HEZWR  Associate Professor 14\
SBHM  Lecturer 3A
Bi# Research Associate 15N
BhF Research Assistant 2A
FAiffB%E  Technical Specialist 2N
EFEME  Administrative Staff 22N

Jv 5t Subtotal 82A
BEHUR Visiting Professor 2A
BEMHHIZ Visiting Associate Professor 1A
Foimt 7 TO— RCAST Fellow 5A

IJv 5t Subtotal 8A
YHEHIE  Project Professor 9A
YHEMESZUE  Project Associate Professor 10A
Y5EEEEM  Project Lecturer oA
BHERPEL Project Research Associate 17N
TR E - 2B EPIMESE Project Researcher / Project Academic Support Specialist 66A
BHIEPE - BHEEFIBESE  Project Senior Specialist / Project Specialist 10N

JIv 5t Subtotal 118A
& & Toul 208A

iR T E2EHII (TRRMAFRED) Department of Advanced Interdisciplinary Studies

=2 Professor 2A
BI# Research Associate 3A
& Et Total 5A

24 « ffZLE  student / Researcher

REBRFE  Graduate Student 180A
(M SEISBTHEWHE Departnent of Advanced Interdiscriplinary Studies) | (78N)
FEREA Student 40N
ZEfRE Visiting Research Fellow 47\
(W HEAZBWRE Foreign Visiting Research Fellow) | (5N)
#/IEFZEE  Co-operative Research Fellow 54N
(W HEABABRE Foreign Co-operative Research Felow) | (4N)
RESHEEREE  Joint Research Fellow 17N
(9 HEARMSHEWRE Foreign Joint Research Fellow) | A
& &t Total 338 A

£t Grand Total
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Co-Creative Community Planning, Design, and Management

HEIFSEILKY FFH

INR - INVEETRAZE

Koizumi - Oguma Laboratory
http://ut-cd.com

HEICLBAI1=FELE - EFEIKNDLEHO

HEREFENEH

Research and Development on Theory and Method
- for Co-creative Community Design, Planning, Management
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J=aZF AU VI RBBMETHDEE
Rebirth of Suburban Area with Community Living Approach

[ 1 et nal VeSS - Fm et
Integrated approach for Co-creative
Community Design and Management

Developing urban design based upon heritage

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

Accordingly, we conduct cross-objective researches with
the following approaches:

(1) Methodological approach

(2) Planning, institutional and structural approach

(3) Practical approach

Furthermore, we develop case studies, conduct field works,
and provide discussions for students to enhance their
communication skills and community-based interests.
Keywords: Place Based Planning and Management,
Participatory Design, Participatory Democracy,
Communication Design, Public Realm Design, Smart
Community, Active and Sports friendly Community Design,
Community Business

Development of sustainable urban water systems

My research is on water supply systems and water
treatment technologies for safe, stable and sustainable
water supply. Among the technologies, water disinfection
using ultraviolet (UV) radiation is particularly of my
interest. UV disinfection can inactivate diverse
microorganisms without producing toxic by-products and
changing the odor and taste of water. As such, my research
is to identify and propose key technologies for sustainable
water systems.

3 KAFREKBEORE (==L, TAFH)
Survey on water use and water quality
‘ in Khokana, Nepal
- ;;:EN 3 Qh
Y :
R

i oma=7«
i v sy

e FILFEE

BEADFELERLTIC
FBSLOAL TS ERALE
B ORI A—L)

sHGaE
DN
EEE. 2

. W
Fraeet
1o

TR FE s

Hideki KOIZUMI, Professor

SMISEH  AFEHTtROHRAIFRE I,
J=Za=74FYAY, TUPRRIXVE
Specialized field:Collaborative and Co-
creative Planning and Design, Community
Design, Area Managemen

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

INEE AEF #H02

Kumiko OGUMA, Associate Professor
SMSE  KYRT L, Bkl
EROMRAER, SES. B EEOKRERE
Specialized field:Water Treatment and
Supply. UV-Based Technologies, Disinfection,
Water in Developing Countries

E-mail:oguma@env.t.u-tokyo.ac.jp
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Communication Science
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Tanaka-Ishii Laboratory

http://www.cl.rcast.u-tokyo.ac.jp
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Communication Science and Engineering using New Mathematical Language Models

HASELESWRRICNET 258, SEOLY /T %
HET A EE2BUTHEENEZARAZTo>TVWET, 2205
HNBEBLIRICEDE, 2322 —Ya v 2HETHY T+
JITEEELTVET,
tHE - HUESEHRE

ZREHORBELSFET—Y 2HVT, BRASHELEED LS %
REONE, BINIEZ 2ME2ToTVWE T, SEICNET 2%
BEOEEZ . EHRRECEREROBEP OB 9, &2,
HARSZEDNILY bubt—L— MIELZDOD, BHARASEOHREAVZ
EOREROD, EEZED KD RGOy, ERp 7 RS
EEZAHIERBLT, SHEOBHEETTVEEELTCVET,
RETHBEASEIE

ETBoNnsH LWEFEET VR, Hifis USRS REOHERH
WELUTHWASETETERERLTVE T, ZE2IE #HffixL
AT K BIESURNT - BWANT 2 EOBRRM 2R L TWET,
A== —v3o)4209—=J1—2A

SRR N ERIL T NA A TSR EEEZHAV AP, AHERLO 2
32— arvEHLVETHET 57-010. BRLZERE~Y A=
9 AEHRME - MRS AT LR, BREA VY -T2 —REBEL TV
F9, & 213, T PSNSH S OB S 25 4%, 29— 7+
Y ECEET AEEA VY — T AR LTVWE T, FELLHE
FICAN, HEICERLRY AT LAOER - BELEELTVLET,
BERECS R

ANEDFEERII 2=/ — 3 Y OROBEOHFTY, HESPHER
TIEERAEE LWARICOWT, FE LSRG EREAWTE
HLTWET,

We describe the universal nature of language through
mathematical models obtained by computing big data
consisting of large-scale language resources. Using these
new models, we create communication software applications.
Computational/Mathematical Linguistics

We study universal properties of language, through
computing various, large-scale language data. These
properties are studied by applying complex system analysis
techniques and information theories. For example, we
consider the following fundamental questions: whether the
entropy rate of natural language is positive, how reflexive
language is, and what kind of fundamental structure is
innate in language. From these questions, we describe our
findings in the form of new mathematical models.
Statistical Natural Language Processing

Using our new mathematical models, we study new
unsupervised language engineering methods. For example,
these include unsupervised methods for grammatical/
semantic analysis of languages and for clustering of texts.
Communication Software

A variety of people use a variety of languages on a variety of
devices. Focusing on language, we seek useful software
applications that can aid human language processing and
communication. For example, we study information
extraction methods for application to SNSs and blogs, and we
develop new language interface applications for various smart
devices.

Computational Semiotics

By using semiotic methodology, we philosophically
investigate language and communication, especially aspects
that are difficult to describe through computational/
mathematical means.
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