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Integrated MEMS/NEMS technologies for industrial & bio applications

INVUFY [EVY] CREMEENFTIR
WITWVERERIC, IR ECEE 1 BDHO VYU ZHEET 2 N UA
V- B UHHEBHIFIRTDESHNTVET, INlE. IRTODE
A I —%w N TENBI0T (Internet of Things) SIEIFN /=
V. BREEEYBE[(HIRET DIV AN—T 4 IHILY AT A
(CPS. Cyber Physical Systems) EEHN2TEHHIFT, BFF
FLTNICE K. HANECYEZEEL SBERZRV EFDAUO
[CF. EVURIFTIERL, Z0BHRZVND - ECTHREB LN ZE
IR T DGPSHREL . IBMZRIBBIET 2HEE. TNICHA T, &H
MEBRARGERE LT, TNSDEEEICEAEEIGT DB/N\ED
BIUERNNETT, HADMRETIE. MEMS (Micro Electro
Mechanical Systems) #ifiZZ8kEL T, RIEREN'S 10MWHERD
FHEONT BT I—/N\—RRIDAEEIT>TVNET,

llfE@e TL O hO=J 2DO/E
MEMSEAIDH SO EDDHOE LT, NA 7 - BERBITESN
LTWETY, EKICRETIE. BET « AL LUADTFT (Thin Film
Transistor) £k - CHllgMEMEEEL. S]INRBZESZ Y.
fHRME@ D > E—5 > ZAEHRAIZETT S UTAS (Micro Total Analysis
Systems) OMRZEMLTVET, ZOFAMICKY . HROHE
TEMERIZREE(LAE (ALS. Amyotrophic Lateral Sclerosis) MEFU
VIEREBETV. XNZXLBERAEBIELTVETD,

(1] MEMSIREIKEBIFV— - \—R2Y

MEMS Vibrational Energy Harvester (BEREDHEBEHT)

REHEBPOMEMS T I—N\—~2 S

ITiny 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.

IFusion of electronics with biological 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 cells tissue cultivated on the surface of electronics.

One possible application is to work with neuromuscular tissues, to
modelize and study the development mechanism of an intractable
disease such as ALS (Amyotrophic Lateral Scleosis).

WA T NOZ O 20RE
Interface between electronics and biological tissue

MEMS energy harvester in operation
(collaboration with Shizuoka Univ.)
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Hiroshi TOSHIYOSHI, Professor
B9 IMEMS (USSR X7 L) |
RAOOXAANROZIR, XA2J20OXTY

Specialized field : MEMS (Micro electro mechanical

systems), Micromechatronics, Micromachine
E-mail : hiro@iis.u-tokyo.ac.jp
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Agnés TIXIER-MITA, Associate Professor

FPEH : /XA ROZITRZ. NAFMEMS
Specialized field : Nanomechatronics, Bio MEMS
E-mail : agnes@iis.u-tokyo.ac.jp
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Manipulate single quanta of collective excitations in solids

towards realizations of quantum computers and quantum information networks

ISV X—PMLOEROEFHZEFIEHT S
EFNZFRAYEZORHLEANRERDOOL DT, =700
RNV ODHFRETHSWDBETHIIIOTNDEEZRD
NCTWVWFRT, TO—FHT. MEEOHBEEICBWVT., EFHED
BEAREBETHDIREOERGHEZBICTDLFEHUFEA. U
PURDS. EE, SHEALHIBSNYEBERZEAEI N BF
DXIBIIORMRLEITTRHRL, S UX— MUY A XDRFIC
BVTCHEFEREDOERELERRITZENTBETH DT ENR
TN, TNZAVEH LWERILERIT N ORI SR > TLE T,
WeBFBLEDBPOBNME. BEMEEPOIEVHMIE. &
SPDT + / VR EENRE LT, BHFEPOEDMEE— ROE
FIREGH & EFERRIZDIAZBEE LR ZT>TLET,

BiEv 1 IORDESOETEFREZZITEY
BLEEE L CRRIIBEHBTE Y M. BEBRETTY
1 0 OROKF AFEER LB SERLEETVET. —7. &
EREOETEREECBNSNBHT 7 A N—BETE. FHNE
DAFHBNSNET . VAT DREFMRTE—HTFHIVDT
FIF—HAHTORBBID. TOBTEFREEZFET T &
BETRHYFA, BB ETRA &S BEFPOEDR
BOBFEENE UTHEERER A VI—T 1A AEREL. BF
By NDO—OERET 5L EBIC. BFHERABICOBER
Mzl BFBERHNZOMES ZRT2C EEBELTVET

(1] BEe=EHREBEYETE Y MNRT
Superconducting quantum bit
inside a superconducting cavity

B
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Yasunobu NAKAMURA, Professor
BM2E | STEREZ. WERE.
BrE

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

BT EIEDTC 5 DRI RS BRI
Ferromagnetic single-crystalline sphere
for single magnon manipulation

IControlling quantum dynamics
in the millimeter world

Quantum mechanics is one of the most fundamental theories

in the modern physics and is believed to describe everything

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

ITransfer quantum states between optical
and microwave signals

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

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

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

B— D VEIEDTH DFRIRBRT
Oscillating membrane device
for single phonon manipulation

HER

FIER R=

Koji USAMI, Associate Professor

LG EERF stEsien

Rekishu YAMAZAKI
Project Lecturer

SS9 EFF Bl £ %

iali jeld : i Yutaka TABUCHI
Specialized field : Quantum optics R L eociate
E-mail :
usami@qc.rcast.u-tokyo.ac.jp BO £ sae

Atsushi NOGUCHI
Project Research Associate
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FEHED U< A =EmD T LFTHRIEAL.

ZCCBCHEEED FOETRBZFERVICTS

Exploring mechanisms of proteins based on theoretical molecular chemistry to present a new strategy

for molecular design and bioengineering

IZEEOREICEEDITENBX v E— V%
DFIBED SIEEHT
SHRDRIERERMATHDIEBE(E. EN20BEOT7 = /EBH
SEMINZICHENMNDET. NSITAICEARBERELTLE
9., ZLTCZEDWEICIHU T, BFmE. WEEX, oY — 0l

K EFLIBEBEZEBULTVE T, hfcbld. EHEDH FIBIER

FERD IS, ZODFHEEE XN Z X LABEBRINFECKVIESH
[CUKDEMRZELTVE T, BHLBDTEED D ZDHKAEZIEMR
FBHTEF—RITBDEALEZSITIN. ZTOHKEIFHTERNGRY

FIRICLHTEDTENTEDRIFT T, BICHBERAETID
TlIZR<. ZCHOEHENZOREICEDZEEBNGEX vE—
EREHTCEEBSELTVET, tEZ @ SRERHOZL

HEMD UL HEPESHCT BT ENTENRE. ZNEIGETZT
Lk TAIHER] HMERTEZNBNEEA. TDKIIC.

TITEMNILHEZRER. EEEEDTFORFBEZRERVET I EDEE
BRIAREBECTYT ., @EEC. MEOBELEBDHULWVERLZFED
BRCERBLTVET ., BENBMET —VIE FRDEHBIT
g
(1) EEBEPERBY FORAERIE S REHEETDRER

CAERICHIFZTONY - BF - e LRILF—EE

- ERBEBAEVNA A VEREREDD FES S HBEDRER -

- BERIEMEAIDERE (BRI CEELREHERIES
®F| DOfEeA

(2) #FUWESREZFEADRR

- BFREHEET 5 ROEFLFETEL
- EFLREEZRAVCEAERETE (pK) DOFRIE

(1) MEERBLECSITZKHETO b BEEES
Proton transfer pathways in the water-oxidizing
enzyme photosystem Il

24

it R

Hiroshi ISHIKITA, Professor

SMSE | £YYE. BERtE. E8E8.
KE. BFEE. 7ONEE
Specialized field : Biophysics, Theoretical
chemistry, Protein, Photosynthesis,
Electron transfer, Proton transfer

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

KEBSEEET 7R VPOKF v RILOREE
Structure of the water channel in aquaporin

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

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

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

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

3] AREOXVN—
(EEENRREEDESAETATA 1)
All members of our laboratory have wonderful
personalities

=L

=ik £5

Keisuke SAITO, Lecturer

BPI9E £ - L2 KER.
BF - FObY - fiEIRILF—EE)
Specialized field : Bio- and chemical
physics, Photosynthesis, Electron/
proton /Excitation-energy transfer
E-mail : ksaito@appchem.t.u-tokyo.ac.jp
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Hiroshi WATANABE
Research Associate
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Hiroyuki TAMURA
Project Associate Professor
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Develop high-performance photonic devices using compound semiconductors

N-Vig(E &L BFERVESEIEEETIRT NS R
GaAsPINPO K S RIN-VIR(EEGYFEERK(E. BRNS VI XIP
HHTAF— R, FEE D —REDSHEREEEERT /N A 2D ¥
EUTIELFBEINTVEY, fhfeblE. COI-VIRIEEY+HERLK%E
FoTCLU—HOREEEIRT DIHFELZT /INA ADBEFHEEED
TWET, MERDREZRT /A RCIEBEYABEMEIDAENS
NTEFURED., EEREFHTENEIREREDIL K CEREEL.
EMRIENPFTEET, FEXEROOATE F FANEBEZ 818
FRIBTIEIFY—LVWSIEBAEEUEHFLUVERBELEXB
WT. BN ESUEBPERELZOTF v P ICHI AT R S AL
REZERTNA ADRBZERLTVETD,

IZEB/N\S 4 RROTZAh4 PRI EFZERW
EMEETF v IFNAR
CH3NH3PhLBICREREINDRE/NTA RROT A DA MIEIFFE >
F<EFHLMESYHEEH T 7 S U—TF, BACB>T. COMEN

KIZEMDIHEIE UTBHDTENTVND I ENERBINFE Uz, RO
T2 N4 FREKEZEMEEAFEDEMNC. KEEHHROE#Z—Z
TBBZEGEUVTCHRAPOWREDEEZEDHTVET, LML,
DHROEHANBHENZERET 200, ABBEOS 552585

WRIEICIFADPDEBIGDNGE, BANBRIENFEAEDND>TL
FEho IEBIFTOMBIORTED/INAFTZ7E LT, EB/NTA R

NROTANA FIEBROERYMZRFIRT MREMITULT, &5
([CEFNBITINA AZFHITT Db, FUWERMEEACHERR -

EHEMHEGREDMEICEIBATVET,

(1] PEREICAVBHFRICIFY—EE
Molecular beam epitaxy apparatus

iz
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Takashi KONDO, Professor

BPI9H : JHRECE. FERTIEIF Y vILAR.
NROTAAA MK

Specialized field : Nonlinear optics, Semiconductor

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

FIRZERERGaAs/ AlGaAS R ERT /N 2
GaAs/AlGaAs wavelength conversion device

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

I1I-V compound semiconductors are widely used in high-performance
devices such as high-speed transistors, LEDs, and laser diodes. We
have been working on semiconductor-based wavelength-conversion
devices utilizing optical nonlinearities of these materials. Superior
material properties of IlI-V semiconductors are expected to lead

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

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

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

ROT2AAA MEEHRONT OEE
Hetero structure of perovskite semiconductor

A 8 IR
Satoshi UCHIDA
Project Professor

BH BE s
Youhei NUMATA
Project Lecturer

T 8% oz
Tomonori MATSUSHITA
Research Associate
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BEMHAOFEERENICOLEEES

Development of advanced structural material by stabilizing mechanical response

through the control of geometric feature of microstructures

I [BU7EWL] #EZEUEBPHICHIZT

MieBb080E Y ORLBEBEERZZ A DME0E®REF. T
2OFARBRI—RICINADEEDIT, BEMEE D DITEEEDEK
BEtZBUTCER REMEOUEICTESIDEHEFINTVE
T, TDsH, HMMEIEGFE OO, PIVZZOLER. XITxRVYD
LeREVSERBMEY., B v I AMEL. FIOEETIERFR
MR TS RATF v IRE, BLRBMEOBERERIN. EEHEDE
DI RIEFREICHDIEYBEICANEZERQTCRELE. LML, &EE
NMIOBIRILF—ED. BEXRDZLM - TEMDEREVSE
mhS., BEMRIEERETCHDIEIFTTRLS [LEPh] THDZ
CDEEICKHOSN., TNHERZIEBRELDEMEDR>TET
WE T, I T, IAEBEDRRZETIE. [ZHZBHROKREINRE
FEBEDIFETEFRL, IR DBIES TALTEEFHICFERH G
21 EVWSEHEDS., MRRBBORAFIKRIC K REERE)Z ) i
DI RIRFEICRET R ZT>TLETD,

REEREESE T D AN ALEEAT DD DSBEEREN
FEDRFEP. MRREFZTATIHEYZ 21— 3 VFEDRH
HOM, A TREUTOKRGEBICODRVUBEATOET

- DT VAR REERE) (C T I EEN T N RO EDEIH

- REHEIC L2 EEE LSO

- F—IERBFVFE(CH D < MEIDMRET AT EDRF

I Control deformability of materials
which is never believed to be deformed

Enhancement of strength of structural materials meets the
requirements in many applications, and especially contributes
to the improvement of the resource and energy problem from
the body-in-white weight reduction of automobiles. Increasing
demand to develop lighter and stronger structural materials
have encouraged the inventions of many new structural
materials such as advanced high-strength steel, aluminum
alloy, magnesium alloy, ceramics, and more recently carbon
fiber reinforced plastics. To reduce the energy requirement in
machining process and to maintain the reliability of final
product, however, the deformability is also required for
structural materials, which have limited further improvement
of their strength. To enhance deformability of structural
materials without loosing strength, our lab aim to characterize
and analyze defects, deformation, and fracture in structural
metals and alloys, and metal-metal and metal-matrix
composites.

Current research activities focus primarily on the effect of
microstructure and metallurgical property on novel high-strength
and high-toughness steels, reliability of interconnects
in integrated circuits, and defect nucleation in nanocrystalline
metals and alloys. In addition, our lab also focused on the
following subjects:
« Effect of slip systems in variant selection during martensitic
transformation of lath martensite
» 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

(1) BREEPTRET 20T HOBRLESR - BROZ70LNILTO

>/ UNLOZEBEEY TREUICH, Mgag D /DR
Strain localization observed in martensitic steel =

BEREE EFUVT
Strong steel/Mg alloy bonding by ultra-thin Numerical models for predicting
intermetallic compound evolution and deformation of materials

R
Pt
Makoto WATANABE, Associate Professor
BRAISH  MEANF. O—T « V7. IS,
RTUZWRA VT I -3y

Specialized field : Mechanics of materials,
Coatings, Non-Destructive Evaluation,

Materials Integration
E-mail :watanabe.makoto@sip-mi.t.u-tokyo.ac.jp

HEER

b 5k

Junya INOUE, Associate Professor
BMISE  HEHZE. XA TOANZTR,
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Specialized field : Mechanics of materials,
Micromechanics, Numerical modeling
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X OFMEXESEM - (RO MRSHEITOHFERFEICS
REIRLFX—HiliOTr / X—2a VAlEZBEY

Innovative R&D on next-generation high-efficiency solar cells and low-cost production process technologies

IREOHEESABRSHO 2 U ED T RIVE—-TIE
WEEBIET RIS R AR T thDHFEIH
TERICTBEVFIUWHEEARMEIPEF S /BEZEBA LT, KBFE
MOZERMEEBEIRANICED D EHDHEETL. RKBIXRILF—
BiiDA /R—=2 3 VElEZBIBLTWVWE T, EFRICIE.
(1) EFRYMPEARESHERERZAHWNT, KRAKD 2 B
FIRN(C KW HAERDIEAZBIE Ulcdi/V REY
(2) ER3FEREREBESETC. KGHEDIART MUY Y
FImMDLEER
3) BIXILF—DHRy bFrvUFPESEEHSBRUHEL. HHE
FEoEXRZEEIEUERY b+ U 7EY
BREICKY ., EXTTEBRYERSOR = FODAEEMOBERIED
EZEEIELULTWVWE T,
DFRIEIFT— (MBE) EAZAVEHFEREREMERM. &
EHRBEIRAH Z X LADOERYMEOET EFIHEICRE T 2R A ESD
TWFET,

128 - EOR MNERARZEhE
FEFEROBRARZITICE T SHFRMSRE
AEBHBEELEFRRN S, TEIFYv)L - UTRFD
(ELO) A& >THHT BT LT, BECEREFDOENHT
FZTOCRRMEMEHEL. (LOWTRABBRORE IR ~2E

HICEIA MET BT EEBBLTVET . FICBRILICKDH
B UADHIE LAY R I A Y MEIOEEC LY . KBBBOB

HILICHT DRAIRET > TLET. BEABEHEEEN DT
LUy T THBIH, EIR M OBHEERRT 5 & TEH
BEBEVSAN RSN TEY, ERFHRORRICATLEE
BB D—DTT .

(1] BF Ry beprINY RIATRS
Quantum dot intermediate band solar cell

265

[EH E=E

Yoshitaka OKADA, Professor

BMS9E | MtAARE L. FEREEMR.
ELO - BIEXRIZE

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

Epitaxial lift-off thin-film solar cells

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

HFHIEIFY—ERNELE
Molecular beam epitaxy (MBE) for single-crystal
semiconductor growth

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

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

©)
3

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.

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

Epitaxial lift-off (ELO) technique is developed to remove IlI-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 &k WIERL LT SBs A IR it
Thin-film solar cells by developed with
ELO technique

T8 FRALIN wEemE
Nazmul AHSAN
Project Associate Professor
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Research Associate
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Zacharie JEHL
Project Research Associate
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Naoya MIYASHITA
Project Research Associate
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Climate Science Research

th#t - JMREARE
Nakamura - Kosaka Laboratory
http://www.atmos.rcast.u-tokyo.ac.jp/nakamura_lab/

[2YE1—9OHOMER] L€y T F—IRFT
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Understanding formation, variability and changes of the climate system through "virtual Earth" and big data analysis

XS & BOBEPIREERAL STURERHEL
HWIROAKXEBERFHEBECFELEV., [URV AT LAZERULE
T, [MERFZTNBEDOHA ANBRHEICL>T. HHWVIFKEEH
DEEICNFEIC KD BENRAAFEBREDANZEFIC K> T, 1%
SXIEDIITEET., CDLIBRREET - [IEELIFEBIZ®
IRREEE UTHREEL. FABICRELRT,
CDROIBREDRIIEEESETZERUFAT 2 ETAORX
BDIF. KQEBEDTHRBRENT—ITT, tIRKOAK EBED
ARZERFIRICIRTICHEI L. ZNEFNDEFRTDOATDEE) -
SUR - RE - E - BKOEEDEE - KB - EDBREICK > TR
IN2KBERENRENICEILT Z2DIFTTIND., ZDBERIFHA
WICEY I F—9 IR ET, IBIC. [IEVAT LADPTIREET
BELFBTOCAZTEENICFHH L. BHE > EERRERZEBRWNT
<K ET. VB2 —9YZab—yavErhEFFA. KKTE
FILEBEETINEGESTE., [BEEWHTHRENICI=Z2U—b
TRIKBRETIVGE [MREHEK] EBFEIRERDTY . EETIE.
DUTDOEBDEMCEIKZHOTBEETIVIC LS. SHRFER
BEICKDYZaU—yaVaEFBTEDRSCBYF UL, BHE
DEAREIF. COLSBEHOEY SBHBREBO—DEMEDT
B5TEHTEFT,
EBIFIDERBRT—IZIFTITGAETY VR .. HEHHF
FPERICED M. BCEFHrcTv Y LERBEETILYZa
L—>3avzEBLT. SV AT ATREIDIE S FRFEMERIERE
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(1] 201048 (CBAICERNEE S
BlE5 U EZDF - EEDBS
Wavy pressure anomalies caused
a heat wave to Japan in August 2010
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Hisashi NAKAMURA, Professor
BFISE | [UREEIZ.
AUBHEEER. ERIRDNZE
Specialized field : Dynamics for
climate variability and extreme
weather, Air-sea interaction

E-mail :
hisashi@atmos.rcast.u-tokyo.ac.jp

BERBVWTERLGAEFEEER (RERFRDhotspot)
Active air-sea interaction along the Kuroshio and Gulf Stream

IDeciphering 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 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.

SRETIVIC LB BEDRRTITRE OB
Reproducing past global-mean surface
temperature change with a climate model

HEIR

IR B

Yu KOSAKA, Associate Professor
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Bunmei TAGUCHI
Project Associate Professor

BM9E | [IER(L. RESIR.
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Specialized field : Climate change, Research Associate
Abnormal and extreme weather,

Climate simulation =R BX 5

Takafumi MIYASAKA

E-mail : Project Research Associate
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Co-Creative Community Planning, Design, and Management
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Koizumi - Oguma Laboratory
http://ut-cd.com

HAICKB I 2T rBE - F5IKUDEHOEREFENEE

Research and Development on Theory and Method for Co-creative Community Design, Planning, Management

10221257 (1 BECRIIERERBRFEOMRE
JZaZ54% [F5] OB&EZHS U, FHAY. 50
VIZFUTRRIARY NDFERPFE. TNOSEXZ DERER
[CDOVT. TFEIFRB7ZIO—FH5ZEKRL, EEDIZa2 7+

BEOVIIMPESIKYICIGHET R EZHEDE#HELT
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ZDeHIC, FEEOWET7 PO—F Z &IV ETD,

(1) FiEem - FEADIAR

(2) EtE - HIE - AHIDIFZ

(3) EBMR
BEF—DJ—R&ELTIE. TUAAR=R NSV VT U
ARRXA XTI, TUPIRIAY N, AN—hIZa2Z54. A
R—YEBIY, NRHBEFS 1 V. SNEFS1 . SNIEEE

F., OZa="r—yaviFtYaqy, DT 22574 EIVRRBED®
EI,

I>aovxzob
EERARD—PE LT, BARETRHFLRBTIOI T T N EED
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< ATT (AT 22574 AR=RTLH)
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- RERZBHE B DY
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=) | e R a7 =
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A= aZ5 4 FUA ARER

IResearch and Development on Theory and Method for
Co-creative Community Design, Planning, Management

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

IProject

+ RIKU café / Community place making

+ Urban Development Council in Hirata Park temporary dwelling /
Community care

+ Suburban Urban Development in the Next Generation

« Community redevelopment in Obuse town

« Community strategic planning in Soka city

+ Oka-san’s House, TOMO / Community place making

+ Community Place Research group

Copyright©2012 Tokyu Corporation All Rights Reserved.

(1] BeBABEHFE LHAIT SIS 227« DFFA V&
YRIAY S
Integrated approach for Co-creative Community

Design and Management Living Approach

265

VR i

Hideki KOIZUMI, Professor

BRI9E : D FRintaOHAIFS DU,
22547947 TUPRRIAY S
Specialized field : Collaborative and co-creative
planning and design, Community design, Area
management

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

JZ2=F (1 UE VT CRBBIMEEIDEE
(R, WEMEEBID)
Rebirth of Suburban Area with Community

J=TaZF4RR=R [W<AHT x| (EEATEED)
Community space "Riku Cafe" (Rikuzentakata city)

09



10

HalEH5O< U ¥

B -ITXIL¥—

Environment and Energy

Co-Creative Community Planning, Design, and Management
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Koizumi - Oguma Laboratory
http://www.urbanwater.t.u-tokyo.ac.jp/oguma/

5Ol BB/ K FUR (CTRIIDIKALIE « JKItFSIHTDORR & KBIEDORE

Water Treatment and Supply Systems and Water Environment Conservation for Sustainable Water Use

SGaRERKFIADRIRZB/IRLT

ZERIPKDODETENGHBIE. BEGETEREFHRTEDMF
[CRBIRTT, FEEEETIE. KEICHT DERKEN S RD—
FCKBREBEDSRIGELERE U, (ERODFZKULIBEAMIC KD
JGHRECE>TVE T, AOBDHEDDPTKA VTS HE SN
Z-HBFULTOKDONBEEBEEMDOEVEETY, —AH. EEELHE
Tld, KEEKBO@mAICHBZRA DHMENL<HUFET, HF
TIEFEES0F A EOSHERA BN FFETHTLTHY ., ZDIF
ERNEDREETHREL, TNMEERRBFFKDREAEHESNTVE
Fo KNDF7 I LRICEHTEES U7 LBRFRBEZEF2010F(0E
BEINFUREH, ECHIEEOREFREREINT. T2 KE
BRICHET 2KV AT ADEBEREKBEDRENRBEEHF ST
WFET,

CDEOIRBERERFERA. BRIBKELZEWICHFEORERE TF)
AT 3HD [KDODL D Te @ KL KDL (EWHhie:
KBV AT L] [KOFDHW D KEERE] (CDOVWTHHEL
TWET, KUOBHEM T, LMWMEZFBURKDBEEICEEULT
WFET, BIMPHE., RABHMEYEICEY. BE0EIERYZE
FURV. FBFFINHAARE, PICBVICEEERIFTRVEDRE
Fib'e ). K&, BR. 8. BE. BENSKESBEFTT. Kx
MNBETDEHRBEETHENMBERLTVE T, HRRETIE. £
SRICKDMEYDRNE LB OKXOERRDERZ RZDDEED
[T, BRI A F—R (UV-LED) 7R ERQRBRIERZ R ToKILE
BRI PHFESIBDREZIT>TVET,

(1] BKERBREUZIDBE (Y vHILT)
Survey on flood and health risk in Jakarta

TERIE
IVGE AKF
Kumiko OGUMA, Associate Professor

BPISE KV RT L. KB, ERSMRESN. JHE.
& EEDKERE

Specialized field :\Water systems, Water treatment,

UV technologies, Disinfection, Water issues in
developing countries

E-mail : oguma@env.t.u-tokyo.ac.jp

(2] KAIFAEEEKEDRE (H bV 23BHN)
Survey on water use and water quality in
suburban Kathmandu

ITo Achieve Sustainable Water Use

Safe and stable water use is essential for human health and welfare.
The main issue for developed countries is on water quality, due to
the increasing social demand of 'good' water while contaminants

in water sources are getting more diverse and complicated. How to
renew and maintain water infrastructures in depopulating/shrinking
society is also an urgent issue in developed world. Meanwhile,

in developing countries, both quantity and quality of water are

the issue. Over 500,000 children are dying a year due to diarrhea
worldwide, which is mostly attributable to unsafe drinking water in
developing countries. The Millennium Development Goals regarding
water access was met in 2010, but the gap in water accessibility
among countries and urban-rural areas are still remaining.

Based on this background, we work on 'water treatment', 'water
supply systems' and 'water environment conservation' for safe,
stable and sustainable water use. For example, we focus UV
treatment for water disinfection. UV disinfection is effective against
diverse microorganisms with advantages of no formation of harmful
by-products, no chemical addition and no changes in taste and odor.
UV disinfection has been adopted in water treatment plants as well
as in water-demanding industries including food, beverage, medical,
pharmaceutical and aquaculture. We adopt both microbiological
and engineering approach to understand UV inactivation and
photoreactivation mechanisms as well as to propose UV reactor
design and applications of various UV light sources including
UV-LEDs.

(3] SAFRST A 4 — RAKIMBEBOIEH
Prototype of water treatment device with UV-LEDs
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Sugiyama Laboratory
http://www.enesys.rcast.u-tokyo.ac.jp/
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TIERETIBEUEIRLF—ATA

Renewable energy system by interdisciplinary approach between electronics and chemistry

IEEABARSLEZNIRIVF T

EREME TEMNE - BIXMMIKBAIRILF—ZLZYEIC
BA. TNZIRIVFHBMICEXLU CHERBRIFIAT VX
FTLPEBETENR. KELEERBIERB L THROERT X
)bﬁ—f)?(cfét‘)?fﬁ“o ZDEHICE. KX SEBWERICENZRF

T, KDODFEPCODRTIFEDBIEFRINIC KW RIFME - Tk
HICEBNCRGARBZE2RMNMEE T, €I THERBE
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D=v¥3VTT,

i a7 (& FBET /iE&EIMCH ) T, LaY+EHF
BHBREENSHRIEFMEZEARKGEMICRET S LT,
MERD /IR IVEKRGEMD2EL EDWETHEDTRETT . Thfc
BSOMBETIE. TDKIBT/BREOWENOSKGB MDY T
LFHBETZ—BULTIT>TVE T, Ffe. FEHBRIEFBEIILE
RIGDEET A bEUTHERTY, KOBINBEZSHEILT D
EDICFEPDHXERICERENBHNTIN, ZORMBTA
TEBRIEY -8B -CTT, COLHEIZANTHRESRICEYAD
CET, BYOPERZFDNOES KGNSS ZEIELTWVE
9. TORIF. FEFCBRDODFAICHYET., FERYELER
{EZ2OMENSFAEDRERICEY . RILZHET SEHERICEH
TVET,

EB[C BIVAY M REMNERCTEECTED DBDEED,
VAT LERDFEDNSNY IF v AP UEIUXAY SOREMH
BREREMRE) HIHFDED TVET,

(1] TRBIE] C&BIRLE—VRT L
“Solar-fuel” energy system

265

LU IEFD

Masakazu SUGIYAMA, Professor
BE5E | BUEAGEREE. FERERME -
M. TRILF—ZR

Specialized field : High-efficiency photovoltaic,
Semiconductor crystal growth and device
process, Energy conversion

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

(2] I+ vILEBRIC K BEHEAIRE
High-efficiency epitaxial solar cells

0 fEAER e
Kentaroh WATANABE Amaury DELAMARRE
Project Lecturer
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Masahiro SATO
Research Associate

VI=N2N Ny N wEes
Hassanet SODABANLU
Project Research Associate

IHigh-efficiency photovoltaic and chemical
energy storage

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

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

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

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

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

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

(3] BEBSERE YO R ERMEE
Metal-organic vapor-phase epitaxy

FS5I—=I 7EY BEHH

Project Research Associate
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Research and development of next-generation photovoltaic devices for a low-carbon society

IZBLBECRET 3ENEABEHORR

BEOREIXIF—DRRERO—DOTHIABNIRILFE—DBR
FAE., IRIVF—PEEBHEEEZ DEC. EEREEZE-TL
£, EUDIF, KBEXIXRILF—2IA LT NIESICERT D
EDTEDXGEBBDSIERE L PEREBE LI RO SN TVFE T,

NN, KELICKDEIRXSNEREDOFERICEIFT, (EFE
i TN A AR, FETRAIRATZERE U, B EIOBER
TFOT R CEROIRER AP BAER S DHBZEIRT /N RADIAEREFH =
To>TVWET, BITH, ROTXAA MABESEMIE, EEODEGES
OCRATHERTDENTE, 20U EO T RIVF—TIRNR%EE
m@¢é5®550 wﬁﬁﬁ% Wtbtﬁmﬁ*ﬂtuiﬁo

. BLEWKBE AT NUVZENERNICHBEIRSE D D DAIHE
ﬁu@ﬁn¢\&m£1 mié§¥huh%ﬁuntﬁmﬁﬁﬁﬁ
HMOEBHE T >TVET, &5(1C, A—/N\—JE2—9—%F
WeEtERIZ 7% G Ul KRa St R 14 o S BB s 4 DI ZR (B
ERUHATVETD,

BRI BIEDEDEY [CEFEYT 2ERANDAX T R)LF—F)
AlE. [oTHEDERICEIFEIRILF—N—RINELT, EEMY
PRELBFE>TECVET, I T, KBERECOSMERRESEH T

BERERERAEEANRE, LR ABIBETCEMET DT RILF—/\—
N NFINA ZDWRFEFEDEHBLTVEFET,

bﬂbﬂ@ﬁn@%@ﬁA% EEEDDIEDICIF. EEXRETHT

EN—KER ST, MEBERICWIBEO I EHNAUTT, 28
t\%QBE%%@HQ&E@%@&@?E&BﬁB\mﬁﬁ”%E
BT INA ZEFDIC, TRILF—EDTNA RDIRERFRET > T
WFET,

(1] mHEcORBZRNTEGEI0LA REF R b ABE

Colloidal quantum dot-based solar cells
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Takaya KUBO, Project Professor
BPI5E | KEAHE. BEWERGEM.
RN FETA
Specialized field : Solar power
generation, Ultra-high efficiency solar
cells, Modulation spectroscopy
E-mail : ukubo@mail.ecc.u-tokyo.ac.jp

HEEE/\S A RROTRAA MARS
Organometal halide perovskite solar cells
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Takeru BESSHO, Project Lecturer

BFI9E | AEERET.
FUVFY RIVI hOZI R

Specialized field : Opto-electronics devices,
Printed electronics

E-mail : t.bessho@dsc.rcast.u-tokyo.ac.jp

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

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

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

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

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

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

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

AFWEYZ2U—Y3Y
Computational simulation of molecular structure
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Project Research Associate
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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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(1] BHZEBrEY OXREREY S 21—y 3y
Computational fl ow simulation around

the wind turbine system
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Makoto IIDA, Project Associate Professor
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Specialized field : Renewable energy, Wind energy,

Wave energy, Fluid engineering
E-mail : iida@eco.rcast.u-tokyo.ac.jp

(2] BRHARTO—R—URAIHEBY T L
Natural symbiotic blow-hole wave power generation

ISustainable renewable energy systems
development

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

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

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

(3] BHEBRY— b AV T F > REITHARER
Wind power SMART MAINTENANCE technology
research and development
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Acquire information from multi-dimensional earth observation data

HMETZOWMRBEWE, BRUCSETIETRT —IDSEICIID
BRZRIELU. TSHIRCBABPHRICE > THRBGAFZRILT
BTEICHUET, HIRERAEY DOFEROET Y VI EERI(IC
HETBHIET. WREAFEONEY T D 2 7 PSHRIT5 LIS
SNDWMEBLVYDN—RFD T 7 ZRENIESSEDMAZIT
TVET,

(1) #{EFEEROmL
EFEDHIKER Y Y ERITICK > T—RITAADEEKEEZ
TUFRTH, EVTICRDROZNIREGDD E(CRBREEH
EI2ETEHREFOFEZRIRE. BUYT—5DRAZEHN
BEZOLESBET, COTETRT U RORBTERSNIC=
RITHELETIVICB VT HERRDZEE PICTDEEAF SN T
VWET, e, FEROBEZ VY 3 VICRELRDZFTHALYUZ
BiIEL T, SEIRBANMBZMITD LT, BEOREZRK
RICESHDLHEIZRFTL TR T,

(2) ART MIVIEFRDELE

100l EDRETEAT 2/\A/IN—ART MLV OERED
2D, DHBICLDEHZEBITDEEDIC, BEREZOLESE
DHMULFILTUXLZEEREL. BEBRINRYEOREICHERIE
BEMBLTCVET. COETEATT —ID SRBBRDEET
STELZBELTWVET, Ffew BV YDOBEAERENZSSD DI
DICEVTETIVOBERZITV. BRSNICY T bD 1 7 ([FHIKER
APHRERBFE LYY TERLTCVE D,

(1 IARUR S OEBB(ASTERT'— 9 [FMITI/NASAIZ & 3)
Three-dimensional view of Mt.Everest (ASTER data by courtesy of MITI/NASA)
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Akira IWASAKI, Professor
BP9 E © HIKEVAl, FEAATE

Specialized field :Earth observation,
Space utilization

E-mail : aiwasaki@sal.rcast.u-tokyo.ac.jp

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.

NAN=AZART MLERIVF ART MLV DORE
Data fusion of hyper-and multi-spectral sensor
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Cutting the edges of new photonic communications and measurements by sophisticated lasers and photonic devices
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World-Smallest CNT-based Femtosecond Fiber Laser
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Swept-Source OCT system and High-speed Acquisition Images

INew Lasers and Devices using Nanocarbon

Nanocarbons, such as Carbon nanotubes (CNT) and graphene, have
very useful, not only mechanical and electrical, but also photonic
properties. We are pursuing researches on new type of lasers and
devices using these nanocarbon materials, and applications to optical
communications and sensings. Especially, we pay much attention on
the fast saturable absorption property of such nanocarbon materials,
and realized a very short pulse fiber lasers that emit lights at the
duration as short as 1~0.1ps. We are also working on nanocarbon-
based highly functional devices, such as optical modulators or
wavelength converters. We are applying these lasers and devices to
the optical sensings and communications.

JFast Color-swept Lasers for Sensing
and Medical Applications

We are working on the fiber lasers using Rare-earth (such as Er

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

3RFTL—PL—I—Y 2T LE
BSER
3D Laser Radar system and
Acquisition Image
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Understanding and utilization of brain functions via the reconstruction of neural circuits in the insect brain
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(1) w5+ 37 Bombyx mori)
Adult male silkmoth (Bombyx mori)
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Reconstruction of the insect brain
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IExploring 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.

BIEFRRGVEY YT v FOEVGES
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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BEmergent computing from neural circuits

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.

INeural mechanism of conscious perception

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.

IVIZT DHOMBZHE
Education of neuroscience for engineers
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Mathematical Physics of Emergent Systems
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Jab absorbing experiment (in collaboration with JAF)
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Pedestrian experiment (pedestrians walk

lJamology: solution for various jams in the world

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

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

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

T COEBDHEOHTF
Jam of stocks in a factory

through a congested area)
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Ultimate optical approach for nano manufacturing world
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Super-resolution inspection of semiconductor patterns
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Simultaneous inspection of nano defects by
autonomous defects detection probe

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

(3] INRVEY MATER LIRS —7
A gingko tree leaf, the University of
Tokyo's symbol, created using
evanescent light
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Research on bio-complexity

by developing biomedical measurement technique and mathematics on dynamical systems
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Development of brain function evaluation

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

IDevelopment of bio-medical signal processing
for human support systems

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

BIRET )L & BIBFINIC L D ESRR DR
Mathematical and theoretical biology
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Understanding and designing the body schema based on human factors
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Researches on "Information Somatics" is about supporting and
augmenting innate functions of human such as sensory, motility, and
intelligent processing. We investigate the mechanism of human body
based on physiological, cognitive, physical knowledge. We propound
designing truly "Human-Computer Integrated" systems enhancing
human 1/0 in a way that we control instruments and systems just like
we control our own body.

IEnhancing human 1/0

In order to design "Human-Computer Integrated" systems, we need
to recognize users’ intentions and give proper feedbacks to their
bodies. We enhance human 1/0 by integrating sensing technologies
like wearable sensing; perception and prediction technologies like
machine learning; actuation technologies like electrical muscle
stimulation.

BAcquisition of new body schema

We enhance human ability by applying VR, AR, wearables, robot,
and telexistence. Through this effort, we investigate a way to acquire
new body schema. Implementing practical application for hyper-
aged society is one of our research goals.

ISharing and Transferring subjective experience

We aim to develop technologies that enrich our quality of life (QoL)
as supplement by recording, reproducing, and transferring subjective
experience. Entertainment, super-human sports, skill transferring
are application domains.

KRR Ry IR—)L
D-Ball: Virtualized Sports using Diminished Reality
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Specialized field : Mixed reality, Human-

computer interaction, Gerontechnology

E-mail : hiyama@star.rcast.u-tokyo.ac.jp
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Mathematical Exploration of Dynamics underlying Symbolic Systems

Language, Financial Markets, and Communication
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Character-based deep learning has no long memory
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Sample of a real human communication network

Social activities such as communication and financial market
interactions are inherently symbolic. We explore the universal
properties underlying real symbolic dynamics through mathematical
models derived by computing with big data obtained from large-
scale resources. Using these models, we explore new ways of
engineering to aid human social activities.

I Analysis of real symbolic dynamics by applying
complex systems theory

Common physical scaling properties are known to hold across various
symbolic dynamics. Using real, large-scale data, we study these
properties and construct a mathematical model that explains them.

ISymbolic systems and deep learning/machine
learning methods

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

IMathematical informatics of language, financial
markets, and communication

We study universal properties underlying language, finance, and
communication, through computing with various kinds of large-scale
data, and we apply our understanding of those properties to
engineering. In addition to domain-specific themes, we also explore
multi-disciplinary targets. For example, we study financial market
analysis by using blogs and other information sources, and we
simulate information spread on a large-scale communication network.

IComputational Semiotics

By using semiotic methodology, we philosophically investigate
symbolic systems, especially aspects that are difficult to describe
only through computational or mathematical means.

ABDESRICES LBRNTHY 1 DTaylorfl
Taylor's law holds in many human sign systems
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Biological Big Data to Knowledge, using Data Science
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Hepatitis B Virus (HBV) integration sites (blue) and DNA copy number break
points (red) on human genome
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Specialized field : Computational Biology,
Cancer Genomics, Machine Learning

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

IBiological Data Science

With the development of sequencing technology, electronic data
yields in biology have been steadily increasing, and it is already a
challenging task to process large volumes of data with conventional
methods. In addition, in order to extract knowledge from multi
modal big data, (ex. Multi-omics data) it is necessary to incorporate
the latest Data Science technology, such as cloud computing and
machine learning. We are developing cloud based NGS analysis
pipeline using Hadoop / Spark, popular cloud computing framework,
and deep learning library.
Our research include following:

(1) Cancer genomics

(2) Proteomics and post translational modification

(3) epitranscriptome (RNA modifications) analysis

HadoopZFIVERNAY =& Y ZAB KUY/ Ly —4  AIfER

RNA Sequencing and Whole genome sequencing using Hadoop
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Explore life science beyond human limit by networking optics, microfluidics, genomics & information technologies
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Single objective light sheet p-scopy by APOM

IMachines that think

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

IBridge biological measurements

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

IBridge biological and physical sciences

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

IDevelop biophotonics, micro/nanofluidics, and
information technologies

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

Along such scientific exploration, new technologies continually
emerge and may spin out to create industrial activities with further
excitement.
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Microfluidic liposome formation method
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UTokyo Research Alliance for Information and Life Sciences (UTokyo-RAILS)
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Many major fields in life science research today involve the
understanding and reconstruction of heterogeneous cellular and
molecule dynamics in multicellular organisms. In order to create
synergy through the coupling of bold ideas from young researchers
and technologies from a variety of fields, including biology, medicine,
chemistry, engineering and computer science, the University

of Tokyo has launched a new alliance for life science research,
beginning in 2017, at RCAST. The alliance is now recruiting visionary
young researchers and RCAST is constructing an open laboratory
where people can gather, discuss, and share advanced equipment
and work space.
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Acceleration of collaborative researches
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Integrative Nutriomics and Oncology
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Molecular life sciences and drug discovery based on physics and computational science
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Nonequilibrium free energy evaluation

IPhysical 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 (MPCAFEE), 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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Dynamics of nuclear receptor on DNA
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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

ISynthetic chemistrr 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'

E=1] 7 Bl o
ke HAYASHI

IJ.ID ﬁ% ggs?ar?:h Assosciate
Satoshi YAMAGUCHI, Lecturer
WPISE E . (ranTe AR TR B

e X . ) Kunihiko MORIHIRO
Specialized field : Bioorganic Research Associate
chemistry, Chemical bioengineering
E-mail :
yamaguchi@bioorg.rcast.u-tokyo.ac.jp

27



28

snEks PUNINERDIE,
SEEIRLERIELE Genome Science

HEHRE
Aburatani Laboratory
http://www.genome.rcast.u-tokyo.ac.jp

FER T/ AT ZEREE L CERRRZHSHICT S

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.

IPersonal cancer genome

The variety of genetic and epigenetic alterations that accumulate

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

IChromatin regulation

Epigenetic processes are essential for the packaging and
interpretation of the genome, fundamental to normal development
and cell differentiation, and increasingly recognized as being
involved in human disease. Epigenetic mechanisms, which include
histone modifi cation, 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.

ITranslational research

Functional genomic approaches are applied to identify novel
biomarkers for disease diagnostics and therapeutics.
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Epigenome dynamics in cellular differentiation

1B (B— wmEezs

Shuichi TSUTSUMI
Project Associate Professor

XL R @
Genta NAGAE
Lecturer

i BE mEmxm

Shingo TSUJI
Project Research Associate



N RN (CHEE 5
Chemical Biomedicine l\/letabolic Medicine

EHAZRE
Sakai Laboratory
http://www.mm.rcast.u-tokyo.ac.jp

IRIBEREBICKBDIIES / AEXIRO—LE(LZ/BERL.

&SEL B OAFEE & 7= S ICHED

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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INew therageutic approaches for Metabolic
syndrome by analyzing Epigenome and metabolome

Obesity and various metabolic disturbance including type 2 diabetes,
insulin resistance, atherosclerosis and lipid disorders are epidemic
health problem in 21 century. These disorders are also called "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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Chemical Biomedicine Synthetic Biology
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Synthetic Biology to explore biological events
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Technologies to trace dynamics cell clones and lineages
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IDNA as a recoding device of biological events

How do our bodies develop from single fertilized eggs? What kind of
different molecules are functioning in each cell of our bodies?

As far as scientists know, any living system is composed of cell(s).
Functions of cells are conferred by a large amount of molecules that
interact and crosstalk. In multicellular organisms, cells of different
types communicate and cooperate to stabilize or robustly bifurcate
the cell states as a system.

However, not surprisingly, current biotechnologies allow us to
observe only the events that exist when the observation happens.
From samples of individuals or tumors, one cannot derive
information on their developmental processes or past statuses.
Especially in molecular biology, we need to sacrifice the sample in
order to analyze their molecular status. This obviously prevents us
to analyze temporal dynamics of a same individual or a same cell in
many aspects.

Genetic information is stably stored in cellular chromosome(s) which
DNA sequence can be represented digitally by four letters A, C, G
and T. Our research group is developing methods to dynamically
record cellular and molecular events in a synthetic DNA material that
is stably integrated in the cells. Harnessing DNA barcode, genome
editing, DNA sequencing and computational approaches, we develop
technologies to retrospectively derive information about previous
status of the observation target from a synthetic DNA and study the
issues that we have not been able to address, such as whole-body
developmental cell lineages, macromolecular interaction networks
and clonal dynamics of heterogeneous tumor cell populations.

(2] MRy >/ SO ERR Y ND—0 BERICEHIT EAMDRF
Technologies to identify cellular protein-protein interaction networks
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Integrative Nutriomics and Oncology
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Osawa Laboratory
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Understanding cancer biology by comprehensive nutriomics approach to establish novel anti-cancer strategies
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Metabolic adaptations against sugar, lipid and amino acid deficiency
associated with malignant cancer cells
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lintegration of “nutriomics” and oncology
for the treatment of cancer

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

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

Our research objectives:

(1) Toidentify novel onco-metabolites (cancer associated
metabolites) for the treatment of cancer.

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

(3) Latest understanding of "nutriomics" for treatment of cancer.
We challenge to develop therapeutics for metastasis and recurrent
advanced cancer through the viewpoint of integrative "multiomics"
approach.

HNADHUNRIRICHT BRE 4 =T ARG ERT
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Integrative analysis of nutrition and multiomics in tumor microenvironment
(Nutrition + Omics integration analysis = Nutri Omics)
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Clinical Epigenetics
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Study of molecular and epigenetic mechanisms underlying hypertension and diabetic kidney disease
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Kidney tubular cells involved in salt reabsorption.
Principal (red) and intercalated (green) cells
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Staining and sorting of proximal tubular cells

The number of hypertensive and diabetic patients reaches 40 and 10
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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Barrier-Free

EEHRE
Fukushima Laboratory
http://www.bfr.jp
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We are researchers with disabilities who conduct studies aiming to make people and society more accessible
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In the Barrier-free Laboratory, Professor 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
human communication and the meaning of disability experiences,
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 CRPD (Convention on the Rights of Persons
with Disabilities). Prof. Ishikawa is also elected as a member of the
Committee on the CRPD of United Nations. The committee reviews
how each state party implements the CRPD.

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. Fukushima laboratory and Kumagaya laboratory are now
developing a globally unparalleled center for disability studies led by
researchers with disabilities.
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Prof. Fukushima communicates using Finger Braille
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Assistive Technology
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Aiming to create a society which accepts uniqueness and diversity of people through practice based research

I /R=F 4 TBHBERIRT 31-H DR

ATHIBEROR Y MR EDRIZERAF. HADHRVYRAT LAZEKR
ELEZDDHD. BBICODLTEHULWRUONMETHDEED
NTWVBH. ZTICHEBERABEFRINTEST. BEOUIY
REBHEY AT LADDPTIFH UVWRODBERELIC K VDOHERK
THd, ZORWOIFEZICHDIDIEADIN?

AZ—JRFEEEDHNDZIC. ZRABICHUH T, RERKP
OECHUREBICBOTVEZEEN VD, RARETIF. 20144F
o [EFFHEFEIOY T2 SROCKET (Room of Children with
Kokorozashi and Extraordinary Talents)] ZBgisL. ZDHTD
FUWEUDREZITE>TWVD, ZICTREFEOREZRBIHE
DEEENBERICE>TETHY . BRICZOHENDEEEZES
5D ZHSTLTVD, Ffe. ZIICBSNT 21— I RBANMEER
DFEBREBEDORNFUEZASHNICL, BOICERBUAZRRE
ITHHHFDITO>TVD,

FLERU K S CHBOEANTHREHEINTULRL., SIHEEIC
WM ZR DOFEDEPEEZEEREZRHRBOLLHFIUNEHL
WFEBICHUTBICTICKD TNV AAY NIESY 2 REMTET
12TV,

LIREZERDEVNWI Z I RBRAMZZ (T AN D H RN FRMDEI4-
TN, A/ R= 3V EECRKROURY AT LITHET DL EE
UTW3,

(1] EF5ETOY 7 FROCKETIZEILTLD AV /N—

Members and participants from the ROCKET project Oy b DS

Utilizing robots in the assistive technology field
for collaborative research with industry
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IEnabling and Realizing an Innovative Society

Technology such as robotics and artificial intelligence have, and will
change or impact our social systems in big ways.

It has been said that new ways of learning is necessary within
education. However, there has been no clear direction on how to
do so, making it difficult to implement new forms of learning in
today's existing rigid educational system. Where and how can this
breakthrough happen?

There are many young people, each with unique talents that

who feel they cannot fit in to this preexisting educational system. Not
able to go school, or becoming hikikomori - Japanese for becoming
isolated and shut in from society and often from their families.

Challenging new forms of learning, Nakamura Lab has started the
ROCKET (Room of Children with Kokorozashi and Extraordinary
Talents) Project for such young people since 2014. Through ROCKET,
it has become clear that alternative educational methods that

go beyond the preexisting system are necessary, together with how
these methods can be implemented into society - which is being
examined.

The research also looks at providing bespoke learning methods for
each individual, by realizing cognitive skills unique to each one of
them.

Practice based research is also being carried out, looking at
educational enhancement for children with dyslexia (difficulty in
reading and writing) and severe or multiple disabilities through the
implementation of ICT methods.

Nakamura Lab strongly believes that creating a social foundation
which accepts unique individuals together with diversity, is directly
linked to a future society and social system which can provide
innovation for all.
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Implementing the use of technology to capture
and monitor movements of children with severe
and multiple disabilities
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Assistive Technology

hE - EERARE
Nakamura - Kondo Laboratory
http://at2ed.jp

FU - BZCEEOHIARZIRTIHMUVWHR I AT LAZENET S

Creating a new societal system for people with difficulties in learning and working
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The model of ultra-short time work
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The group photo of DO-IT Japan

JOur research aims to achieve inclusive and
not-exclusive society

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

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

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

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

to improve the productivity of the workplace and the inclusive new
work environment.
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Reading AccessReading by Microsoft Word with
speech and highlight
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Tojisha-Kenkyu
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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

HEHE

HEey E—HB

Shin-ichiro KUMAGAYA, Associate Professor
BMISE  /\ERR. SFERR

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

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

(1) Practicing Tojisha-Kenkyu

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

(2] YBERRODREAET 2

Measurement of the eff ectiveness of tojisha-kenkyu
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Intellectual property law and policy
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NNHEES T TOMRNR Ny Ih, BENBRFREDIER
TEICH T BHICHT BMBTY . —EHE CENTEE T
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ZSVSHBEERN S, BERERRLTVET.
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B2 (L&D EEMBOHIMN, AEOKETIAEBRES
BOTHY, BEOESEBECBELGHEIERUFINTED., 1
FOFHCTY . DHEOHDEREERSWRERT Bz, Ehi
BRHFRETV. —EBIE R ERSILAREC#EEUE Ui

(3) ERZEAAFEHERSITRANDZEDER
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HOERHINS SFET B, A/ N—Y 3 VORRE LTHIER
EXR - EREMEAL. BRIBIENROONET, BEERE
DI [CEYBRFREDEDHZ, A /N=Y 3V ENTUv T
NVR. ERES CERRER S ORREHICREILET.

] Y734 b 742 (FREZAON JE79D—8H)
Satellite Office (Sapia Tower nearby Tokyo Station)
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Katsuya TAMAI, Professor

BRISE : ANMEE

Specialized field : Intellectual property law
E-mail : tamai@ip.rcast.u-tokyo.ac.jp

IIP and International Competitiveness

Comparative legal studies have become of increased importance
in recent years 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) Assertion of Standard Essential Patent Rights

Some limits are necessary, however it may impede innovation and
standardization if it goes too far. We attempt to seek a balanced
solution to this intensively discussed topic.

(2) Trade Secret Law

In the U.S., trade secret espionage cases often result in high damages
or criminal liabilities, and legislative activities are intensified. Our
research, aiming at protecting our national interest, led to the
reform of the Unfair Competition Prevention Act.

(3) Application of Laws to Transnational
Patent Infringement

Nowadays, transnational implementation of patents are common,
particularly in the field of ICT. We are looking into ways to adequately
protect IP under the principle of the territoriality of patents.

(4) Pharmaceutical/medical patents and
regulations

Under a complex legal system and regulations requiring the
assurance of safety and patient access, the pharmaceutical/medical
industry is required to generate and distribute innovative drugs

or medical devices. We strive to find the right balance between
innovation and public health, and international competition and
cooperation through IP policy research.

ERIE

Sachiko MASUDA, Associate Professor
M98 « ANMEE. F5rE BEE - B
BEhEL

Specialized field : Intellectual property

law, Patent law, Lifescience related
legislations and regulations

E-mail : masuda@ip.rcast.u-tokyo.ac.jp
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Kneller Laboratory
http://www.kneller.tokyo/index_jp.html
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Startups and the development of biomedical discoveries, with attention
to intellectual property, regulatory strategy, and international markets and collaborations

REDOSDMBARRZRAET DICHDRYF v—igzE, 70T
L=y v MNHESERESKOEDEEICERELTILARZ
TBLOTVET . BT, N T AT A DILDFICBIFEIAENSD
HRBERDBEEDIZDHICINSNEDKSICEELTVDNZDHT
LTWET, CNFETICEHRSNICERDDEULTEF,. NAF D8
CBF2T7Y NPT =Y v PZRI S REDEAEE DT Z
TOV. A/ R=Y 3 VDEHDRI— TV TOEBRMZRUIEE
Z [Bridging Islands (Oxford, 2007) | . 1998-20074I(CFDA
[CK> TERINICHEICET DT — IR (CEMB DO ZETR
W\ FERBFEZER DEHNNEOERCBIINA IR F v —
DEBZESHICUIZEEX (Nature Reviews Drug Discovery,
2010) . REHDSOMEWRDOEBELICHIT 2 KB & DHEFED
BEDOEBRLERZITRV. BEINBHMINRHNMEEZR DI LN
BERGEELHNE,. EE5A2TEMDH DT EERUICHENX

(PLOS 2014) M'HUET,

NAZRUF v—F. HDBFORYF v—EEF—IREET D
BHIOEEZAL. BRLICESBECERR VEREMEENEICK
REINBZRENBZIOEREZSHET. INFE. RHPICHIEZEK
BEANBERINDG ZEZRBKL, ZNZTNOMEMRICHRELRA
WHESEREARTOCRICHT 2BELRHBENNETT, AR
ETIF. FICIOFOTRICHT2EMNBEEEEZEREZRL. BN
[CRY hD—TZ&F DI ETRNOBHRNED ORAERFZEET
2EBER->TVET,

(1) 20074 (cTIFENT= [Bridging Islands]  (Oxford Univ. Press)
[Bridging Islands]  (Oxford Univ. Press 2007)

Bz
RI—0ON—b
Robert KNELLER, Professor

BPIDE : KAEFR/NAF X T« DIVIFEREDRIFR S
N F v —jfoFE

Specialized field : Building of internationally-competitive

university spinoffs, Promotion of entrepreneurship,

Intellectual property and regulatory strategy for biomedical

startups, University-industry cooperation
E-mail : kneller@rcast.u-tokyo.ac.jp

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.

2010F® [Nature Reviews Drug Discovery] D5

[Nature Reviews Drug Discovery] (2010)
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Individual and collective actions spontaneously motivated by the Islamic religio-political normative systems
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Satoshi IKEUCHI, Associate Professor
BFI9E | A XAS—LBUEEA. HERIIEHT.
HHEIR. ERRERH

Specialized field : Islamic political thought,
Middle east studies, Religio-political relations,
International studies

E-mail : ikeuchi@me.rcast.u-tokyo.ac.jp

B A XS —LHFRORUTT]

lUnderstanding 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.

BEFR [ 25— LEOEHR]
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Oral history Political study Public policy administration
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LTLET,
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(4) SeimRHIBERIZ
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EUDITREAFABKBOEBBROTRE, D7 —H1 TEIC
ERMICED A TNET,

(1) Oral History Projects and Political History

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

(2) Comparative Public Administration

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

(3) Judicial Politics

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

(4) Advanced Public Policy Research

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

(1) el
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Izuru MAKIHARA, Professor

BMSH A SR MU — - BUER - {TRE
Specialized field : Oral History, Political science,
Public administration

E-mail : contact@pha.rcast.u-tokyo.ac.jp
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Research Associate
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Development and estimation of macroeconometric models usable for policy analysis
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IDSGEEFILDRFELHTE
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stochastic general equilibrium) £ )U] AMfEONFE T, BEFD
DSGEEFINEZHRRB UEHUWEFILDOREFEY. EFILOEE/NS
A—IET—INSHET DMREZEDTVET, A TIFEOE
FBERICARREIND X SBIHREDSGEETILBHEL TWLE T,

ey 77 —9ZRAV7 I DEERRIIFA
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Nonlinear trend in Japan's unemployment rate
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Mototsugu SHINTANI, Professor

B9 : YO ORES. SHERES

Specialized field : Macroeconomics, Econometrics
E-mail : shintani@econ.rcast.u-tokyo.ac.jp

INonlinear time series analysis
of trending variables

To understand the primary source which drives business cycles, the
typical approach is to begin with a decomposition of an observed
aggregate variable into unobserved trend and cyclical components.
Based on the approach of time series analysis, we have studied
various methods of evaluating the relative contribution of stochastic
trends, namely, unexpected permanent shocks, and have used these
methods in the macroeconomic analysis. In an ongoing project, we
are developing a new method of detecting nonlinear deterministic
trend components and structural breaks without prior knowledge of
the presence of a stochastic trend.

IDevelopment and estimation of DSGE models

In @ modern macroeconomic analysis, the dynamic stochastic general
equilibrium (DSGE) model, which is based on solid microeconomic
foundations and incorporates dynamic decisions made by consumers
and firms, has been used to evaluate the propagation mechanism

of monetary and fiscal policies. We develop a new DSGE model
which improves upon previous models and estimate the structural
parameters in the model from the data. Recently, we are estimating
nonlinear DSGE models such as the one with the zero lower bound
on nominal interest rates.

IForecasting macroeconomic
time series using big data

Improving the forecast accuracy of future real economic activities
and inflation is very important in making the current policy decision.
Compared to traditional economic forecast models, an improvement
can be expected by taking advantage of the availability of big data
including the text-based information from daily newspaper articles.
We compare competing forecasting models of machine learning
suitable for information processing using big data, such as LASSO
and neural networks.

FERFEDSGEE 7L DRI

Policy function of a nonlinear DSGE model

#=H B%F 9%
Yukiko SAWADA
Research Associate
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Cooperative Laboratories

Information, Culture and Social Studies

HEZR=E
Mikuriya Laboratory

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

BLases?

Study of political history

lRE>yO0vz o6
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TRBASE & [FEH

(1) regsasesmel

SCCEEETREERCEY \OT (Management of Technology)

IResearch Projects

(1) Oral History

(2) Architecture and Politics (The Open University of Japan)

(3) Comparative Research on "Postwar" and "Postdisaster"
(Hyogo Earthquake Memorial 21st Century Research Institute)

(4) Archive for Disaster Management and Future

ICollaborations

(1) Archive of the Great East Japan Earthquake and the 2016
Kumamoto Earthquake

(2) Collaboration with Kumamoto Prefecture and Kumamoto
University

(3) Collaborations with other fields

BEEHR
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fHE &

Takashi MIKURIYA, Visiting Professor
BFI9H  BUGE. 73U - EXKU—,
REBER. BEEBUE. AT« 7 EBUE
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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Watanabe Laboratory
http://watanabelab.main.jp
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Policy Alternatives Research Institute

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

A/ NR=U 3V ERNBEICETDHNHETRIAY b, R
EHEDOBVEMICET2ANTETRI XY MOERESZ DD
[Z. (1) HEtF—9 PEREERVCRHRE. (2) T —ARY
Fa—. 3) EEORMBEARTOAI T I MIBNTDEITELD
UP—FEDFAT. BRNADOBEPHATHEE. EEHEEEEL
THREBBEZITO>TVET, ART—DHIELTIF.  [HIE
. HREIMEDANZXLDH] [EREEFCS T4 —F
V- OPSTIU—HBMYRIX YN THEBICHITDHEBEOE
E] BETY,

(1) ahtegoisgzy ho—0
Co-inventors network of cooperative joint venture

Our laboratory aims to study intellectual property(IP) management
for innovation strategy, profiting from various organizational
management resources as well as management of uncertain
technology by (1) empirical analysis using statistical data and/or
questionnaire survey, (2) case study, and (3) project study
collaborating with companies, government and international
organizations. Current topics are; organizational factors of unused
technology, disempowerment of IP Right, and open proprietary IP
management.
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Toshiya WATANABE, Professor
SMI9E | KiiTRE

Specialized field : Managemet of technology

E-mail : toshiya@tkf.att.ne.jp
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Research on the next-generation photovoltaics with high efficiency

HIAR=E

Segawa Laboratory

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

KERRE LIRS LERFER
Department of Multi-Disciplinary Sciences,
Graduate School of Arts and Sciences
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Dye-sensitized solar cell (DSSC)

Smart phone charger using energy
-storable solar cells

RN G XEES AT L D
e CEEESEE UL Intelligent Cooperative Systems

SERENEARE RV EAY— N D VRER

In our laboratory, next-generation high-performance photovoltaics
using organometalhalide perovskite have been investigated. Various
basic researches on the new materials will open the door of frontier
science and bring the future photoenergy conversion technology.
Organic-inorganic hybrid solar cells, dye-sensitized solar cells,
quantum dot solar cells, and energy storable solar cells have also
been developed.

BiR
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Hiroshi SEGAWA, Professor
BPISH | ABAHEB. ROTZAHA SABE,
NATUy RARZE
Specialized field : Solar power generation,
Perovskite solar cells, Hybrid solar cells

E-mail : csegawa@mail.ecc.u-tokyo.ac.jp
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Hirose Laboratory
http://www.cyber.t.u-tokyo.ac.jp
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Augment the human abilities with the Virtual Reality technologies

that unites humans and computers

REBERIE TS R
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Department of Mechano-Informatics,

Graduate School of Information Science and Technology

N=Fv)LUT7UT 4 FEiiZHEIC. ABESTEREDN BN
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Cross-modal Gustatory Display

Digital Museum: On-site VR Exhibition

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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Michitaka HIROSE, Professor
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Specialized field : Virtual reality, Human
interface

E-mail : hirose@cyber.t.u-tokyo.ac.jp
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Nakano Laboratory
http://www.ee.t.u-tokyo.ac.jp/~nakano/lab/
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Department of Electrical Engineering
and Information Systems,

Graduate School of Engineering

Creating semiconductor optoelectronic devices for high-efficiency light emission, manipulation,

and harvesting

THRXOABERBEER Y NT—T. KIERLIE - £RICATF T,
{EEYEEFEER—Z(C U LLE MR EH L —Y - LEDD
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(LITECHIENELLIEUEN Chemical Biotechn()]()gy

Toward optical communication networks and optical information
processing/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 systems are also studied. Crystal growth and processing
technologies of quantum micro heterostructures by InGaAsP and
InGaAlAs alloys on InP and GaAs substrates, and of Ill-nitrides such as
GaN, AIN, and InN, for fabricating those devices are also investigated.
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Yoshiaki NAKANO, Professor

BRI9H : AEFIZ. AEEOR.
HIRIVF—FT/INA X

Specialized field : Optoelectronics, Photonic
integrated circuit, Photoenergy device

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

HNE EtfRE

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

1SR T F KBS

Pseudo-natural Peptide Therapeutics

KREFEZ R (EFEH
EMERILZHE
Department of Chemistry,
Graduate School of Science,
Bioorganic Chemistry

HIFRETIFE. BEIEZDEZH EFEMZEYZICEI) AND T
ElCEKY, INETERNVHEETH > eHRBEBICHKE L TLE
I, Ffe. YA IV RAET I /O0V—DNTVARVIRRZH#HIETD
2T ET. NRAMEOBVWNA AT/ 0V —FiiDEFE. ZUTE|
HCETDOBNBIHEEZLTVET ., EFRNLBIHERNSE NI
WET, (1) BHRRTFRUAY ROFORIEIGH, (2) BRERT
VIZTUVT. (3) BRAYDT Ry MERDIEIL,

(1] RaPIDY R F L TEBS NIRRT F R EABNS /ST B & DXL RIS
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 following programs are currently active in our
laboratory: (1) Non-traditional peptide therapeutics, (2) Engineering
the translation system, and (3) Ribosomal synthesis of natural
product-like molecules by the combination of the genetic code
reprogramming and post-translational modifying enzymes.
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Hiroaki SUGA, Professor

BMSH : s AILNAF 0T —. £EPERIES

Specialized field : Chemical biology, Bioorganic

chemistry

E-mail : hsuga@chem.s.u-tokyo.ac.jp
hsuga@rcast.u-tokyo.ac.jp
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Pursuing truly interdisciplinary research

7 #
Material

. Enviroment
Information & Energy

HaB AL

Chemical

Social Science Biomedicine

St E. RIIETIN'S. RERMZHET 2IETHERIEIT TR MEP
TR HBEVRATLAICEDDAX - HRBERIHEF T BB M EFTH L.
ANBEERZRAMICH T DL AR ERAFRZEK L TVET,

In recognizing since its foundation the critical importance of
interdisciplinary approaches with humanities and social sciences,
RCAST has developed into an organization where 160 experts
assemble from about 40 different fields across six disciplines.

NUFTYU—

Barrier Free

Foumth 7 * O— FoumtAtAiEaR

RCAST fellow/RCAST Adviser

FRATIE [ERNDHE - hEEREEFCHEL. RVIRZET
3. FIFEBENEE| BAMZE [FRFEHI7 0] 8KU [5EiH
Rl EUT. ARZOMICED > THS W, FiRiTDIHE
ROTEESEENC LD ZR B TVE T,

SCHEER T T C0—  RCAST fellow

NIF4Z RFT7=7
Stefania BANDINI

=5 /=EdvhXZ

University of Milano-Bicocca

BRE WER
Toshiro FUJITA

RRAZRERIR

UTokyo Emeritus Professor

FA45— Y1407
Jacob M TAYLOR

AY—=3 RKZ
University of Meryland

SeintHERZSEARY  RCAST Adviser

Yasunori BABA

RCAST nominates distinguished individuals, in recognition of
their great achievements and attainments, as "RCAST Fellows"
and "RCAST Adviser", through rigid examinations of their

careers, backgrounds, accomplishments, etc.

Fro EY
Ping CHANG

Texas ASMAZ
Texas A&M University

WM BET
Mariko FUJII
S MET EREHFIEIEAE

Ambassador Extraordinary and
Plenipotentiary of Japan to the Republic of Latvia

Jgvy-Uk Y
Joerg WUNDERLICH

Birs > 7'V JRER
Hitachi Cambridge Laboratory

iz 2
Kiyoshi NISHIOKA

1-J FA/EY R
David COPE

Iy IRE
University of Cambridge

=R A
Tsutomu MIYASAKA

MRS

Toin University of Yokohama

Shang-Ping XIE

HUTAI=FKZE
University of California
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ABURATANI, Hiroyuki
Ime Iﬂ*

AHSAN, Nazmul
=YY FRALI
ANDO, Noriyasu
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BESSHO, Takeru
AR 5262

FUJITA, Toshiro
BRE BER
FUJITANI, Hideaki
Ba 5=
FUKUSHIMA, Satoshi
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HIROSE, Michitaka
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HIYAMA, Atsushi
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IIDA, Makoto
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IKEUCHI, Satoshi
A =

INAMI, Masahiko
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MAKIHARA, Izuru
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MARUMO, Takeshi
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MASUDA, Sachiko
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MATSUMURA, Yoshihiro
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MIKURIYA, Takashi
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NAGAE, Genta
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NAKAMURA, Hisashi
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NAKAMURA, Kenryu
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NAKAMURA, Yasunobu

thid HRIS

NAKANO, Yoshiaki
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NAMIKI, Shigehiro
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Professor

E>¢1d

Project Associate Professor

HEEBUR

Project Lecturer

FHEAET

Project Lecturer

FHESRED

Emeritus Professor / RCAST Fellow
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Project Professor

HERIR

Professor
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Project Associate Professor
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Visiting Professor
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Professor
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Professor
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Professor
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Professor
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Project Lecturer

FHEAET

Genome science

FI/ILGAIVR 55
New energy
HIRILF— DE

Intelligent cooperative systems

&amilgEY AT L

Academic-industrial joint laboratory for renewable energy
FifE EFEEHR TRV —RZ5ES

Clinical epigenetics

BRIEYIRT IR SHitRFERF

Systems biology and medicine

JATLEYMES B

Barrier-free

NUFZIU— 55

Intelligent cooperative systems

SwmEY AT L D

Information somatics

BAIEHRE 2

Barrier-free

NUFIU— 55

Academic-industrial joint laboratory for renewable energy

iR ESEEH TRV +—THRER

Islamic political thought

A XS LBEEE 55

Information somatics

BFMERE 25

High performance materials
SEEEE DE
Barrier-free

NUFPIU— 55
Theoretical chemistry
HiREZ 98

Artificial intelligence

FEETE DF

Intelllgent cooperative systems

EmFlREYRATL 55

Biomedicine and law

SEMmBFDEERBER 55

Co-creative community planning, design, and management
HEIFEIKY 25

High performance materials

EEEE DEF

Assistive technology

AEXZEIZ 5%

Climate science research

SURZEEBRZE 98

Photon based advanced manufacturing science
HEERIZ DE

Academic-industrial joint laboratory for renewable energy
i SIS T IV — TR EE
Tojisha-kenkyu

HEEHR 7H

Political administrative system

BUBITRY AT L BF

Clinical epigenetics

BRIEYTRT IR HHItAZLERFT

Intellectual property law

FHEAEEE D

Metabolic medicine

RHER 25

Information, culture and social studies

BRIt E 25

Genome science

FI/LBAIYR 55
Climate science research
TUREBRZ DF
Assistive technology

AEZEBIE 5%

Quantum information physics and engineering

ETRBRMETZ 25

Information devices

BRTNAR D

Intelligent cooperative systems
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NUMATA, Youhei
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Professor
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Project Associate Professor

HEERIR

Project Professor
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Associate Professor
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Lecturer
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Professor
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Project Associate Professor

THEERIR

Project Lecturer

THESEET

Associate Professor
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Mathematical physics of emergent systems

BIBRIRVATL DE

High performance materials

SHEREM T D

Co-creative community planning, design, and management

HElFEE5IK 55

New energy

HIRILF— DE

Bioorganic chemistry

EaRMEE 55

Integrative Nutriomics and Oncology
Za—hUFZIR-BREZE HEF
Networked Biophotonics and Microfluidics

ORT 1 v TERHE 95

Theoretical chemistry

EiRt? 2%

Metabolic medicine

RHEZ FE

Energy and environment

IRIVF—BIE DF

Information devices

ERTINA R FEF

Macroeconomic analysis

ROORED D

Chemical biotechnology

TERVNAFT0/09— HE

Energy system
IRVF—VRTL BE
Climate science research
UREERIZ DFF
Intelligent cooperative systems
ERAEVRATL T
Assistive technology
ANEZETE 2%

Photon based advanced manufacturing science
NELERZE DEF

Assistive technology

ABEZETE 9%

Intellectual property law

FIBAEER

Theoretical chemistry

EmEE 95

Communication science
JZa=5—vavElz o5
Micro device engineering

BNFNA BT D5

Micro device engineering

BINTINA RIBTE 55

Genome science

FILYAIVR D5
I_-|_igh performance materials
SRR D5
Biological Data Science

EWT—IYVAIVR FH

Quantum information physics and engineering

ETERMETS 5%

Energy system

IRIVF—VRATL B
High performance materials
StEEEE 58

MOT (Management of technology)

EITEE 95

Synthetic biology

BREMZE 25

Bioorganic chemistry

EamRMEE 25

Information devices

ERTINA R FEF

Systems biology and medicine

VAT LEMER 55

Quantum information physics and engineering

ETERMETIZ 55

Mathematical physics of emergent systems
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Yoyogi-Uehara

<« ERJLR
Higashi-Kitazawa IEF]

Main Gate
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West Gate
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Ikenoue
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East Gate

EISRAHE
Komaba-Todaimae‘

2R LR P =
Yoyogi-Uehara P REX FOTFE#R
Chiyoda Line

TERE
Shoin Gakte
M AN 521U —
FrUINZ
Komaba I Research
Campus, UTokyo

B I F vV INZ
Komaba I Campus
_____ UTokyo

it/ L8R ——
Ikenoue Sta. e

EOISBERAH ;
Komaba-Todaimae Sta.

®7UER
NHERBHmRA FOFRER [MRAKRERIERK ViES129
A2 TRIGRIER@O) &V iES85 (BEREEDH)
REIHOBER [FFEAFIRFEO) L URES109
12 minutes walk from Yoyogi-Uehara, Chiyoda Line/Odakyu Line
8 minutes walk from Higashi-Kitazawa, Odakyu Line
10 minutes walk from Komaba-Todaimae, Inokashira Line

RRAF IR FRMMAT 2 —

Research Center for Advanced Science and Technology, The University of Tokyo
T153-8904 RRHEEXENZ4T He&F1s

4-6-1 Komaba, Meguro-ku, Tokyo 153-8904 JAPAN

(B & £B) http://www.rcast.u-tokyo.ac.jp
(ENGLISH) http://www.rcast.u-tokyo.ac.jp/en/
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