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Micro Device Engineering
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Toshiyoshi - Tixier-Mita Laboratory
http://toshi.iis.u-tokyo.ac.jp/toshilab/

SHEMEMS N EMS £lfODES - N1 F0H

Integrated MEMS/NEMS technologies for industrial & bio applications

IcVUZFY VY] CRBMNESENFAR
ITOVRERIC, IR ETHER 1 kBbDEY Y ZEEET S MU UL
VBV HAENEIETDESONTVET ., INF. IRTDE
AT -2y NTEHBI0T (Internet of Things) EIF[ENTZ
. BREEEYEZEIMRE T D TAN-T 4 IALY T A
(CPS. Cyber Physical Systems) EEON2ZEHHUEFRT . B
FUTNICE L. HAHETYEZENSBEHRZRV EFBADO
ClF. BYORITRL, ZOBE®REND - EC TR LN ZS
%9 DGPSHEES . EMEEIRBIET DHEE. TNICHMAT. B
NERTRBERELT, INOSDOEEEICENZHIGT 2i8/I\ED
BUERIUETYT ., HLCDMRETIE. MEMS (Micro Electro
Mechanical Systems) BfiiZERkEL T, REREN S 10MWHERD

BHZEBINT D IFI—/N\—_RAIDHRZET>TVET,

IEfaE@e IL o hOZJ ADFES
MEMS #EfiOBHS0EDOHOE LT, NA7 - EELBITE
ALTVET, ELICRETIR. BR T ZXAFLUsDTFT (Thin
Film Transistor) 2k Lt CHilzfA#ZzEEL. BINRHZESZ
fel . MR Y E—S U ZEHAIETD uTAS (Micro Total
Analysis Systems) OMRZEEMLTWNET ., TORIAMICK . B
TROBZERIERIZRFEAE (ALS. Amyotrophic Lateral Sclerosis)
DEFUVITERERTV. XAZXLEBRZEERLTVET,

ERER
SRR
T MEMS
ARET
e R
p (L)
PREBCLD

ILOkLak RTORA

EURRET
-V

(1] MEMSIREIEI S — - N\—R2Y
MEMS Vibrational Energy Harvester

(EEFAR & DHEAZR)

REEBREOMEMS TFI—/\—R2 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 10T (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).

Microchamber

TFT substrate

-

MRS TL Y NOZJ DRSS
Interface between electronics and biological tissue

MEMS energy harvester in operation
(collaboration with Shizuoka Univ.)
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Hiroshi TOSHIYOSHI, Professor

FP9H -MEMS (UI\ESHEW AT L) .
NAJOXAROZIR, YA 20XV

systems), Micromechatronics, Micromachine
E-mail : hiro@iis.u-tokyo.ac.jp

Specialized field : MEMS (Micro electro mechanical

HEHIR

TAI7YIZH7=IA

Agnes TIXIER-MITA, Associate Professor

BMSEH : S/ XD ROZIR NAAMEMS
Specialized field : Nanomechatronics, Bio MEMS
E-mail : agnes@iis.u-tokyo.ac.jp
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Quantum Information Physics and Engineering

th#f « FHERAZRE
Nakamura - Usami Laboratory
http://www.qc.rcast.u-tokyo.ac.jp

S7EIEH - SFTIEHRRY N7 0ORKRICEITT
EfFPDOEEREE— K 2E—8F LN THET S

Manipulate single quanta of collective excitations in solids

towards realizations of quantum computers and quantum information networks

ISV X=PFILOEROEFHZEFIEHT S
EFNHR2EFREAYEZORLEANZRERFDOOLDOT. =700
HRENOVIODHFRETHOWDDBBTHIIIDTNDEERDS
NCTVWFERT, TO—HT. MEEOHBEEICBVT. EFHED
BEAREBETHDIREOERGHEZBICTDLFHUFEA. U
PURDS. EE, SHEALHIBSNZYEBERZAEI N BRF
DESBZITOBHERLIFI TERL. T UXA—MLTA XDERFIC
BLTCHEFENELERELERRITZIENTBETH D I ENR
TN, TNZAVEH LWERILEEITN OISR > TLE T,
WeBFBLEDBPOBNME. BHEMEAEPOIEVHIE. &
SPDT 7+ / VR EENRE LT, BAFPOERMEZEE— FOE
FIREGH & EFERRIZDIVAZBEE UIHRZT > TLET,

BiEv 1/ IDRDESOETEFREZZITEY
BLEEE L TRRIDBEHBTE Y M. BEBRETTY
A I OROHF EAFEERLBY S BRLEEFTVET. —75. &
EREOBTEREECHBNSNEHT 7 A N—BETE. FHNE
DAFHBNSNET . VAT DREFMRTE—HFHIVDT
FIF—HAHTORBBID, ZOBTEFREEZFET &
BHTRBYFA, BIEEE. ETRA & SBRBEFPOEHH
BOBFEENE UTHEERERAVI—T 1A AEREL. BF
By NDO—OERRET 5L EDIC. BFHERABI OB
izl BFBERNZOMES ZRTSC EEBELTVET

(1) IEEzAtiRE o BrEBTFE Y FET
Superconducting quantum bit
inside a superconducting cavity

65

th#d &S
~ Yasunobu NAKAMURA, Professor
SMISE | BTEREZ. PHRZE.
. BfcE
“+7- Specialized field : Quantum
information science, Condensed
matter physics, Superconductivity
E-mail : yasunobu@qc.rcast.
u-tokyo.ac.jp

BT/ VHIEDIZ s Dt RS &I
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.

$—D 7 / VDI DOFRRDRT
Oscillating membrane device
for single phonon manipulation

HER
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Koji USAMI, Associate Professor

B e soes

Yutaka SHIKANO
Project Associate Professor

BRI : EFAF Hifl £ ox

iali jeld : i Yutaka TABUCHI
Specialized field : Quantum optics R L te
E-mail : usami@qc.rcast.u-tokyo.
ac.jp FO &R saEpx

Atsushi NOGUCHI
Project Research Associate
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Theoretical Chemistry

SRR E
Ishikita Laboratory

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

FEBEO UL A=EHTFEF THIAL.

ZCICBCHEEED FOETRBZFEREVICTS

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

for molecular design and bioengineering

IZEEOREICEEDZBZENEA vE—U%
PDFIEED SIREHT

ERDR/I R TH 2 EDEE. EN20BEDT I /BH
SEMEINDICHIHDHST, NSITAICBARBEELTVE
¥, ZUTZOBEICIHLT. BEFEE. WBEHE. tUY—. 0
BRERLBIEEEESLTVET. bR, EHBEDOHFHEE
FHDUIC, ZOHFHEEEE XA LEBHROFEICLIBESH
CLKSEMRELTVGE T EEBDFHEIED SZ DA E IR
TBCEFB—BIBEAEZSTIN, ZORERNTERNRZS
FZILESTEBTENTERET T, BICHEESETZD
TR, 2T SEOBRZORKEICEDZLENGEX viEz—
EREHTCEABRELTVWET, e SEFRFOZL
KERD UL HEFSNHCT B ENTENR. ZNERETDT
ElLEY [ATHER] PERTE=ZNHENFEA. TDESIT,
TROSHEERIER. BEEDFORSBEEEVLITIEOEE
BHEEETT., BIIC. HROBEEBZHUVERLEZFED
BRICHRBLTLET. BEANBHET - B FIZOEBUT
g
(1) BEEDEFRBD FOMARI & SREHEH DS

CHEBRICHBIFBFORNY - BF - e TRILF—EH

- KSEEABE DA A VEREOBEDSD FHEE S DR -

- BREUBMORS . [BEMERISCEEREOEEEE

T DfEBA
2) FHUWERLZFEDRIF

- BERET BROBTFLZEE

- BHLEStEERVCBEETEN (0K.) OFAE

BUnderstanding 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., Oz- 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

(1) HALERIBEEICHI BB N BERES
Proton transfer pathways in the water-oxidizing
enzyme photosystem ||

26

ait R

Hiroshi ISHIKITA, Professor

SMSE YR BRLE 508,
KGR, BFEE. TONVEE
Specialized field : Biophysics, Theoretical
chemistry, Protein, Photosynthesis,
Electron transfer, Proton transfer

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

KEESNEEE T 7 7 KU > hDKF + RIS
Structure of the water channel in aquaporin

HAZRED A N—
(EESDRAEDESALETATA 1)
All members of our laboratory have wonderful
personalities

AEM

=ik £5
Keisuke SAITO, Lecturer
BPISE : £ - 2B XEM.
BY - 7O - T RILF—EE
Specialized field : Bio- and chemical
| physics, Photosynthesis, Electron/
= proton /Excitation-energy transfer
¢ E-mail : ksaito@appchem.t.u-tokyo.ac.jp

Ee HE o

Hiroshi WATANABE
Research Associate
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Develop high-performance photonic devices using compound semiconductors

INEREAZE
Kondo Laboratory
www.castle.t.u-tokyo.ac.jp

X

NI-Vig(E &L BEFERVESEEEEETRT NS R

GaAsPINPO R SRIN-VIRIEEYFEREG, BRN ST VIRIP
HBHTAF— R, FEE D - REDOSHEREEEAET /N A 2D ¥
EUTIELFHEINTVEY, fhfeblE. COI-VIRIEEY+HEERLR%E
FoTCLU—HOREEEMRT DIHGEALZT /INA ADBEFHEEESD
TWET, MEROREZRT /A RCIEBIEMABHRHEIDAVNS
NTEF LD, FEXZFHETENERREOIL AP SHEEEL.
ERIENEPFTEFT, FEKEROOATE L FANEZ 818
FIBIEIFY—L VDS BERBEEUCHFUWERREEZ A
WT. BENESUEBPERELZNOTF v L ICHIHT RS AL
REERT INA ADERBZBERLTVETD,

IZEBN\S 4 RROTJZAh+ PRI EFERW
SRS PN
CH3NHsPhLBICREREINDRE/NTA RROT A DA MIEIFF >
F<EFLMESYEEH T 7S U—TF, BECB>T. COMEH
KIZEMDIHFE UTBHTENTVND I ENEEINE Uiz, RO
TANA NEKIGEDIFEAREDENM T, KB hMROHE#ZE—Z
TB2EGEUVTCHRPOMREDEIEZEDTCVET, LAML. &
DHEDEBNANGHENBEHIET 200, ARBEOS SB35
MRICIFADPDEBLGDNGE, BEANBRIENFEAEDN DTV
Fho IEBIFTOMBIDRED/INAFZFELT, BB/NTA R
NROTADA MIEBHROERYIMZHFIAT 2MREMTLT, EH
WISERABZEMDRFEANBFET /N1 AT BB BE>TVETD,

Inverted
domain

Non-Inverted 7

domain

e v N
__.e-*"’/_‘l__. =

Sku &, SO0

(1] =ZBREHCAVIDFRICIFY—%E
Molecular beam epitaxy apparatus

261

S —_

plin:E =T

Takashi KONDO, Professor

B9 : HRELE. FEATEIFY v)UAR.
ROT DA hABGES

Specialized field : Nonlinear optics, Semiconductor
epitaxial growth, Perovskite solar cells

E-mail : tkondo@castle.t.u-tokyo.ac.jp
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FERZERR EGaAs/ AlGaASRRZIRT /N1 2
GaAs/AlGaAs wavelength conversion device
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[High-performance wavelength-conversion
devices using Ill-V compound semiconductors

[1I-V compound semiconductors are widely used in high-performance o3
devices such as high-speed transistors, LEDs, and laser diodes. We = g
have been working on semiconductor-based wavelength-conversion i‘.ﬁ 5
devices utilizing optical nonlinearities of these materials. Superior I*®
material properties of IlI-V semiconductors are expected to lead )7[: g
to wider wavelength ranges, higher performances, and higher S g
efficiencies, compared to conventional devices based on oxide | E
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 B g
and chemical analysis chips in our mind. -
IMetal-halide perovskite semiconductors and their £
application to efficient thin-film solar cells N
Metal-halide perovskite-type materials such as CHsNHsPbls are of a %R e

new compound semiconductor family. Recently, it has been revealed
that these materials are promising for solar-cell applications. The
perovskite solar cells were discovered by Japanese researchers.
However, fundamental properties of these materials are not

clearly understood in terms of their remarkable performances in
solar cell applications. Moreover, further improvements of device
performances are still deadly needed. As a pioneer of perovskite-
semiconductor study, we are now studying fundamental properties
of these materials. We are trying to realize practical thin film solar
cells using metal-halide perovskite semiconductors, as well.

€ 2 W E W
Chemical Biomedicine
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[100] S <
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7600003
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GaAs (100) substrate 20001 L 0L 002 gl a2
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[%2]
ROT2AA MEBEDAT OE S
Hetero structure of perovskite semiconductor Z
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Tomonori MATSUSHITA
Research Associate
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Inoue Laboratory
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TR ESHT AFEER EREASLNCHET LT

BEMHEOEEERENICELEEES

Development of advanced structural material by stabilizing mechanical response

through the control of geometric feature of microstructures

I [HUREWL] #E%EUEPHICEIET
FeBEDOBEDEY DRLIFBERESZ A DMEIDSEEIE. 1T

IControl deformability of materials
which is never believed to be deformed

=B 2L B-—RICIHZDEEDIC. BEAE Y DITESEDEK Enha.ncement.mc strength of structural materia.ls meets t.he
}E E BB AEELTEE - BENEORECSS5T 28BN TOE ;ei;wgments in matnyfat;;pllcahons, anddespeually ccE)Ttrlbfutes
g . " R == ~ Fo s o the improvement of the resource and energy problem from
T ;cu zlidzﬁ&)r—zggzil;z?:J );/;%;A;fﬁzigt:; the body-in-white wgight reduction of automobiles. Incrgasing
>3 < Otz Dl Bo=Y . <L P8 demand to develop lighter and stronger structural materials
i\l__: E fitfsm bt TS XA F v IRE, BRLBMEDEESIN. BiEHOH have encouraged the inventions of many new structural
I g DWEIFEECHIEUBERICAEEERTCEFT UL, LM L. &R materials such as advanced high-strength steel, aluminum
& MITOBITRILE—ED. BEEDREM - REMDIBGEE N SE fa_iltl)oy, m'a%nesilcjjmlallqy, ciram(iics, an: more recently carbon'
mh5. BEMEIFERETHDIEITTRLS [LBYH] THDZ er reinforced p astics. To re ucgt © energy ‘requflr]'ciement "
ORISR S, TNNERSSRELDEHIE D> TET machining process and to maintain the reliability of final
s < RLELS . @ ERR a2 C< product, however, the deformability is also required for
Ro WET, ZCT. MICBEDRRETIEF. [ZHZHHMHROKREINEE structural materials, which have limited further improvement
- FHRBERDOFETIFEL, BRI BIESTAZERH CRED G of their strength. To enhance deformability of structural
; 3] EVWSEEHNS., MEINEBOXEIRC &V RN TERE) %= HE materials without loosing strerjgth, our lab aim to characterize
L EMERHRACHY SR LT, e et el e !
- AREEHEXET 2 AN ZXLZREIF T 21D DEIEERFT : '
3R < composites.
FEOBHED. MERBEIAT MEY S 2L —Y 3 VFEDH o o
FOM, TR CBUFORBRRIC ORI fiATNET - ;ui(:;grs]tfrllisti?cr;:nadCtrlr:/(L_?:ITJSgcigzjIpprrlgqpaerllt»;/c;:\t:svirﬁghitrength
. TS BE: - 3 Q 2
0 D AMTBIZI AR E) ( No(3 S EEN T N RO ZE DR and high-toughness steels, reliability of interconnects
ﬂE c e — N =vol
S - REGEIC K SEEEESMOSHIEL in integrated circuits, and defect nucleation in nanocrystalline
LY E - F— I ERENFVTFER(CE D <MD MEE T RIFEDRIF metals and alloys. In addition, our lab also focused on the
o following subjects:
= - - Effect of slip systems in variant selection during martensitic
738 transformation of lath martensite
L § » Toughness improvement of intermetallic compound coating
v film through the control of interface microstructure
» Development of performance prediction method for
structural materials based on data-driven approach
N
1) ;
7.
72
)
| o
Bonding Strength > Strength of Mg alloy
# o ' :
o Mg allo
23 e Em
w
5 (1] BRERPTHET 20T HOBRLRSR 7/ UNIVOEBEEEY TR Ul / MgaED HE#OERN - ZEO=J70UNILTD
L Strain localization observed in martensitic steel RERES EFUVT
© Strong steel/Mg alloy bonding by ultra-thin Numerical models for predicting
2 3 intermetallic compound evolution and deformation of materials

HHIR

A
FH b sk
Junya INOUE, Associate Professor
BR9E : MENE. YA JOXAZI X MRHER-ZE.
stESE
Specialized field : Mechanics of materials,
Micromechanics, Numerical modeling

E-mail : inoue@material.t.u-tokyo.ac.jp

B 8 H S S
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New Energy

iRz =
Okada Laboratory
http://mbe.rcast.u-tokyo.ac.jp

X OFMEXESEM - (RO MRSEITOHZFERFEICS V)
REBIXLF—HliOT/ X—> a3 RlEZBET

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

IBEOBESABSEhO 2 (EU EOTRIVE -
WEEEET RIS HE IR T thDOHIEIR
REERICIFVFTUWEEGRMEPET F /BSZEA LT, KGE
OB ZBEEANICEHDEHOWEETV. KEIRILF—
BiiDA /R—=2 3 VElEZBIBLTWVWE T, EFERICIE.
(1) EFRYMPEARESHEREREZAWNT, KRAKD 2 BRI
HIRNC KW HEAERDIEAZBIE Ulcdi/ V> REY
(2) BER3FEREREBESEB T, KBHKEDART MUY Y
FU IR D EEER
3) BIXILF—DHRy bFrvUFESBHSBRIHEL. HHE
FOERZEBIBLIERY b+ U 7R
BREICKY, EXTTEIBEYERSOR = LODAPREMDBRERIED
ERAEEIEULTCVED,
DFRIEIFT— (MBE) EZAVEHERBRMERM.
TEREZIRAH Z X LADOERYEOERT S ICRE T 2R A ESD
TWET,

|28 - (RO MNBRARZEhE
FERFEROBIRRINICE T AR

AEEEBEELEFRRN S5, TEIFYv)L - UTRFD
(ELO) A& >THMT BT LT, BESERETDOEFET
FZTOCREMEMEHEL. (LEWTRABBHORE IR ~2E
HICEIAMET BT EEBBLTVET . FITBRILICKDH
B LADIIE PH Y R I A Y MEIDEEC LY . KBBBOB
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(1] 8F Ry hpREINY RECKIE S
Quantum dot intermediate band solar cell
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Yoshitaka OKADA, Professor

BM2E | /ERKGED. FEEEERE.
ELO - BRI E M

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

AFRICI+Y—ERAREE
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.

(2) Multi-junction solar cells with improved spectral matching for

sunlight by stacked semiconductor junctions.
(3) Hot carrier solar cells with high output voltage by hot carrier
extraction.

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

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.

ELOMIC K WIER LT Bk St
Thin-film solar cells by developed with
ELO technique
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Project Research Associate
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Project Associate Professor
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Project Research Associate
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Climate Science Research

th#t « JMRERRE
Nakamura - Kosaka Laboratory
http://www.atmos.rcast.u-tokyo.ac.jp/nakamura_lab/
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Understanding formation, variability and changes of the climate system through “virtual Earth” and big data analysis

XS &BOBEYIREERAL STURERHEL
HWIROAKEBEFBREICEELEV. [IBEVRT AZERLE
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(1] 2010588 IcBACERIESE
BB U LZDE - BREDRS
Wavy pressure anomalies caused
a heat wave to Japan in August 2010
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Hisashi NAKAMURA, Professor
BPI5E : JIREENE.
KUBHBEIER. EBIRDNZE
Specialized field : Dynamics for
climate variability and extreme
weather, Air-sea interaction

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

(2] BRALTERBABHEEER (RIERDhotspot)
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.

— iRAIE
BREOELOSRBRER
= IR A—h— R
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(3] SBREFIICLBBEDERTHETERILOER
Reproducing past global-mean surface
temperature change with a climate model

1920 1940 1960
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Yu KOSAKA, Associate Professor Project Associate Professor

WP  SREE(. BHSR. mEA o

]fEZ=ab—>3Y Masato MORI

Specialized field : Climate Research Associate
change, Abnormal and extreme
= weather, Climate simulation
E-mail : ykosaka@atmos.rcast.
u-tokyo.ac.jp
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Takafumi MIYASAKA
Project Research Associate
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Co-Creative Community Planning, Design, And Management

VR « IVERER =
Koizumi - Oguma Laboratory
http://ut-cd.com

HAICKBIAI 2T rBE - F5IKVDEHDEREFENEEH

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

Design and Management Living Approach

B

VR 5515

Hideki KOIZUMI, Professor

BMI9E : D FeitaDHAIRS I,
JZa=F54F7HAY, TUPIRIAY K
Specialized field : Collaborative and co-creative
planning and design, Community design, Area
management

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

Copyright©2012 Tokyu Corporation All Rights Reserved.
J=2=F U VI KBIBIMETIDEE
(R=E@#k. #RMELBI)
Rebirth of Suburban Area with Community

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

AS2=2F(AR—2 [U<AT 1]

(EERUEHEM)
Community space "Riku Cafe" (Rikuzentakata city)
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Co-Creative Community Planning, Design, and Management

VR - INGEERRE
Koizumi - Oguma Laboratory
http://www.urbanwater.t.u-tokyo.ac.jp/oguma/

VO aE R KFUR (CRILDIKILIE - KIBFSHET DR & KIRIEDIRS

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

SGaaERKFIADRIREZBIELT

ZRFKDEZENGHAF. BERBRETERBEBRHRTEDHER
[CARTIR T, FEHEETIE. KEICHTDERKENS L ED—
FCHKBRRBDSRIGELCEMEL. WERDZBKULIBRIMICK DR
I RECE>TVET . AODBPHRDOPTKA Y ITSHEESH
Z-HIFUTOLKDONDRERMDEVEETT, —H. FEERLH
Tld. KEEKBOHAICHBZRZ 2N L<HUFT, HF
TIEEBESOR A EOSHmARE BN FFRECHTLTHY ., FDIF
ERNEDEREETHREL., NEEBEIFKDNRREHESNTUVE
Fo KND7 I ELRAICEHT DEES L7 ABEFKBEZF2010F(0E
BENFE LD, EBVLHEBOREFIRIEEEINT ., ZL2BKE
FHENICRAIET 2K AT LADEEEKREDRENFEBEELH T
WET,

CDLOIRBEREBFTRA. TEBKEZLZTEWN(CHGEOREIRE TH)
B9 32HD [KODL WD Tz KNEBHEA] [KOL(EFWU DTz :
KISV AT L] [KOFDHYUN T KEERS] [CDOVWTHEL
TWVWET, KLEBEMClE. MR ZEFIB UCKDESITTEFELT
WET. ENNER. BOBBEYECEY. BELIERYE
LUV, BRRINHNAE, RRCBVICEEERFIRVEDRE
iy, KB, BR. B8R BER. BENSKEEBBFCT. Kx
DEETHERBELTHRAMIALTVE T, YHRETE, &
SHRIC & BREM DT LS DX OERR DERERD D & &b
[T, BHEATAFT—R (UV-LED) 7k ERAIRIGERZ B ToKLIE
EEHE OB S IBOEERT>TVET,

(1] #kEBPEURODHEE (Vv HILY)
Survey on flood and health risk in Jakarta

R

1=
INFE AEF
Kumiko OGUMA , Associate Professor
BR9E : KX T A, KR, SROMREAT. HS.
& _EEDKRERE

Specialized field : Water systems, Water
treatment, UV technologies, Disinfection, Water
issues in developing countries

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

KRR KEDOREE (kT XBo)
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.

SN FHS A T — ROKUIBEEB DR ERE
Prototype of water treatment device with UV-LEDs
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Energy System

ERA=E
Sugiyama Laboratory
www.ee.t.u-tokyo.ac.jp/~sugiyama/

IL7 hOZTREEZDORE

TIEETIBEUREIRLF—ATA

Renewable energy system by interdisciplinary approach between electronics and chemistry

IEEABARBLERNIXIVF -
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AEEM. BRIEZERINEBEORIESE VAT ANDERNAHR
D=wvI32VTY,

BATDO 7. FB85T /BREMICHYTT. LEYEEFRE
ERBERNORBDIETEEZENIAKGZEMCEEITZDILET.
FERD/INRIVBELKRZEMD 2B EDETHENTIEET T, ffe
SDOMRETIF. TOKDBFT /IEEDOEENOKFEEMDY AT
LAFHEFETE—BLTIT>TLET, Fle. FELKERIFBELRLE

RIGDEET A FEUTCHEETT . KDBEIDHEZEWEILT D
EHICIFEBPOXERICERNENBEHTITN, ZORIGT A
EEBRIY —FBH-CTF, COHEIZATHRESECEYAD
Z&ET. BYOMEZFDINIOESABARBEEZBELTVE
T TORIE. F¥BHREBRDOFAICH) FT. FEEYELES
{EZOWENSFREDRRICBY . RIGZHIHT 21EHERICED
TWFET,
EHIC. BIVXY M EEMER CTEECE 2 OEBDBED,

VRT LREDOFENS Ny TF v A ULIEIUAY SOFEBERME
BRERENBEEHDEDTNET,
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Y High-efficiency 3
. solar cells i Solar

electricity

(1] TABEE (CRBIRILF—IYRTLA
“Solar-fuel” energy system

B

1L IEH

Masakazu SUGIYAMA, Professor

TRIVF—2H
Specialized field : High-efficiency photovoltaic,

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

IEIFY v IVERIC L DEMWEAGE
High-efficiency epitaxial solar cells

BRINE . SYERGAHRE, FEFERNE - ML,

Semiconductor crystal growth and device process,

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.

Mﬂa]nlgarmc % ?&

Chemical reactions

10 nm

BREEIENE SO ERGES
Metal-organic vapor-phase epitaxy
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Academic-Industrial Joint Laboratory for Renewable Energy

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

[ERRHRRIRCE T 7R MBI T /N1 ADHRKEFHFE

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

IZBLBIETRET 25NEKSTithDORIF

BATREIRLE—DRERD—DOTHIABKIZILE—DE
PRI, IRIVFE—PBBERNEEZZZHE(C. SELREIEE-
TVET, WD, ABHIRLF—2EEBIICERTB &
DTE B ABRE OB L OBHEA LD RO SN TVE T,

PN, ABRKRICEZEIZNRKEORRICHITT, BlE
BT 2 BR A5 U T R BZ AR DRI R Y. BRSO A THE
TR ABEENOWRERET>TVET, T, BLEVABEKZR
I MUERE < KBERS U B HDOAREIEEDOHFEP. 1t
BYLEBHEF Ry MRV BEYEARE SOERHEET -
TVET, &5(C. 2—/S—aV1—9—C &k B ERSEERA
LT AR S5t B DM DA BB BIEDFR(C DI U A
TLET,

BHLUANCDBLBEIRILE—EN G, FicB5DSDE (S
METAIHRIZILE—FAIFZ. TRILF—N—ARZXD—DEU
T, BEERNBEESTCVET., hNboNnE. EREBEBCAVLTS
EMERBO TR R ARRE D EEFAD T E T, BLBNE
EBTHET 2 TRILE—/N\—RZNENA ZOREERDEEL T
VET,

FEMBOHAEEAEDBHICE. BEEREFHAFIFEN
— R ERB > TRUBED T ENAYTT . 22T SRR T,
BABEEROAZEDERETETCEEENS, WEREREE
LTWLET,

Dichroic
mirror

NIR light

(1] AMBE®st/ LRI
Field tests of solar panels

Takaya KUBO, Project Professor
BPIDE | KRS, BeWEAHEM,
ZFDICETR

Specialized field : Solar power
generation, Ultra-high efficiency solar
cells, Modulation spectroscopy

* E-mail : ukubo@mail.ecc.u-tokyo.ac.jp

Sunlight

e
DX3-based DSSC

DR VT LEAIRE
Spectrum splitting type tandem solar cells

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

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

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

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

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

Visible
light

Perovskite
cell

HFMEYEAL—vaY
Computational simulation of molecular structure

RHEZIE TSR hlE ARHER B
==% i3 N ITZAS
Ax Bk x8 BEA R S Atsaaiste

Masato MAITANI, Project Associate Professor
SMSEH : KEFEEE. HERRT/NAZ
Specialized field : Surface & interface
chemistry, Optoelectronic devices
E-mail : mmaitani@dsc.rcast.u-tokyo.ac.jp

RUPR %08 maae

Takeru BESSHO, Project Lecturer

AT 2B mEwm

Takumi KINOSHITA
Project Research Associate

B K s

Ryota JONO
Project Research Associate
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Academic-Industrial Joint Laboratory for Renewable Energy

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

EIBETEIRILF - AT ADIRA

BREOHEEZHIEL. BALSRU. A, BREAEED

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

BSGOaeBETR I RIVE—Y AT LR
BAOREIRILVF—I AT AIF. BROBRETFNCEEGR SN2
AR I RIVF—V R T LTY . ERODZVEAEDOREDIRIL
F—IRFTLAEEZZD LT, BERIDIRIVF—TCHDIEARDIRIL
F—EHAUCBETREIRIF—IY AT LAEEREL, EBtSET
WK CEFFERICEERT—VTI, U UGBHS, BARBECOR
BWRIRIVF—Y R T LABRICIFEENS L. BROBECEHLT D
EVND T EE. BROEMIME. FHESEME. ZUTEHREEREL. W
MICERET. BRICRBRSETOWKH D EEERYET,
BICRAARBLOEARBOIXIVF—REBZDEARDRE DRI,
ESECERBREDRKTDREPIEMIRICKDFELES(TET,
CDEEFEMIGART MLEF DORNIRERZEHFH L. ZNICiE
HIT2HENS TIIREDRBENFELET, Fe. BAREBCD
WCTIFIAFEEANED T, REMHECSEHEREBEREDHRZE
DEENMUBLTVET, BHRETIF. AREHEYZ 20—
Va3 VFEMICKDYBIRFEBEH(C, SEREEZFHRL. EAN
BRENES. HRORBV AT LAREBEOREIRILF—EBIEL.

LUFDK S BHAREAZITOTVET,
(1) BERFHZ(CIDRERANEEY AT LFHFE
(2) FEEf L —T—EEHRIIC & 2 BEBRIEETRE S
(3) RIEHAEANRNFEED X T LRI FHRFE
(4) BAOFEBAT— ATV AR
(5) NERERMINRRF
(6) BAREITO—R—IUIRNDFEEY AT LFF

(1] BHEBERAY OAREMEY S L—vaY
Computational fl ow simulation around

the wind turbine system
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Makoto IIDA, Project Associate Professor
AT

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

BRHER T O—h—URNHEEY T A
Natural symbiotic blow-hole wave power generation

BPIQE | BEQETIRILF—F. AAORE. RORS.

Specialized field : Renewable energy, Wind energy,

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

ENFERAT— N AV TR
Wind power SMART MAINTENANCE technology
research and development
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g - SEHRE
Kanzaki - Takahashi Laboratory

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

-
© O, - JA=] T — [\ b ab 73 o
- EPHEEICKRVERURER « b - (TEIOHEZ BIRL. IBEL. SAHTS
. Understanding and utilization of brain functions via the reconstruction of neural circuits in the insect brain
g -
IREh SHHLLER EHEfiZR< IExploring advanced science and technology
YOS UMD DIRIEORIR . EWE0H B 5T T from insect neuroscience
= - DBBFCEVNWTHRERA VNI M EDIEBULET, e BIERBED Aplirfnals hgve evo(ljved s?pgistgcated brarin systemslilnbthe history
R o — ) T S— of life. Understanding of the brain mechanisms will be a great
1= :Cj BZzETILELT, BRERCTHHWRMIRZRHN LI CThizBE breakthrough in both biology and engineering fields. We aim to
° 2 LITBET. ZOULLHERASHICUET ., SSICBLCFISE understand the insect brain as a model via the reconstruction of
I~ e o s N N neural circuits from single neurons. Furthermore, we have been
xE fiilcdr). BROBNIZREZERLCEVEY T OREZEDT developing novel olfactory sensors using insect olfactory receptors
e WET., BRERZICEUFLVRIZ S HOHROBEIEEEIELT employing genetic engineering. We believe that the advance in
5 ° insect neuroscience will open the way for the further understanding
| 2 (AESCIS of the brain and new technologies.
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WicBld, DA IADREZE—AVRRRTHEZESK
10,0008 DBHEBIRD S 3 DR DMPROEZ/RE LTVE T,
HREARET R OCHITE DA A —I Y TEDEYRRICI>TESN
IEHRZET—IR=XITHE L. B<OMBRMADLIR - iz T
FILEUTCRIC, FEMBRICH TIEsH, KRR BROBET IV
ERELET. COETIWOEHZRX—/N—IVE1—9 [R] T
VZalb—y3rvL. BREOEHZU7ILI A LTHERTSIE
ZEELE T,

Fle, BLFIERMIE. HOBHZINESE D3R TERGR
MTT, FcBIF, BLTFHIBANS/ LREICIDBADEED
WIROEOTRL. MRS OFHAVHEREMZAVT. LD

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
gf the model, which can replay the real-time activities of the insect
rain.

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

0 silkmoths by employing transgenic and genome editing techniques,
& BOSBEILHRTEIORIRICVLEDDF. PREEOREIBZED T which allow us to visualize and monitor the activities of a specific
5 i A e e et subset of neurons, and to manipulate neuronal activity in intact
L7} £ WET, THIC. BEMRPERBF(NA IH) THRABIRERS animals. Furthermore, we have succeeded in reconstructing the
E 2 ROKEEEBRET D EICHIILTVET., INSDMiERA functions of several insect-derived odorant receptors in cultured
e o N i N N insect cells and olfactory receptor neurons of silkmoths through
18 L. BWEHEX/NY -2 E UTHERTES MRARRE YTy genetic engineering. Insects have highly sophisticated olfactory
W E 7| PREDOEVEEERTES [TV YRS OBREEEDHTL sys(;cem that detects odorant molecules in the air VYIth high sensitivity
22 and translate odor information into adaptive odor-tracking
© EER 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.
ne
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S (1) tH+ 234 Bombyx mori) DI EREIC & B BRIIDEIESE BEAAROVE YT v FOEVGE
= Adult male silkmoth (Bombyx mori ) Reconstruction of the insect brain Response of a cell-based odorant sensor chip
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Ryohei KANZAKI, Professor

BFISH | BL TR BRI
MBS, M — RS

Specialized field : Genetic engineering,
Neurophysiology, Brain reconstruction,
Biomechanical fusion

185 g5

Takeshi SAKURAI
Project Lecturer

iR ER

Shigehiro NAMIKI
Project Lecturer

ik A

HEF FZ
Hidefumi MITSUNO
Research Associate

NITN RFT7> B—

Stephan Shuichi HAUPT
Project Research Associate

HHEFRED BI#

AHEFRED FHEBNH

FHEFRED
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Cooperative Laboratories

Noriyasu ANDO

E-mail : kanzaki@rcast.u-tokyo.ac.jp Project Lecturer
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Neural computation underlying emergence of intelligence and consciousness

A EEDRIREIR#IED

D SHIBENBIFE T DA D ZALEIEDIZDHIC, Yv—L E(CHE
BROBZEEEL., TOIAFTIITRAEZANTCVET, Yv—LU EIC
MR A EET &, BENICHREENBEY . BB/
HROEHATERINE T, COBEHROEIE. HREDICHRLR
EENNI — U EAIETBDRDICRUET, £, HAEHSDRHIC
HUTCTHERRICEILULET, COBRTESEESEMR7 A THEMIC
FRL., BSRMREFIOOBEN ETTEEN S, MDIFEIHRIIE X H
“XALAEERUET, IHIC. FOLOBEEE ZF AT HUH
N—ETEZRETDET, MDOKLIBEEKEERIETEZAIR
dVEa1—9DEFEZBIBLTVETD,

s z4HHTEEERES

MOHEIBEHRNIBE. COXSCORY bOEBVYY VT EERD
DTLELDIN? ESULT. PNONIFHEZEFHB TEDDTUL &
SH7? HEMRE. PSS UIRIDKDICBE—HRIESHRUER U
TWBDITTIEREL, IFBICENREUEEETDCEN DI >TE
FUlco CORIBETERTDLHRMEZEN UCIBRNIEBCZ. N
BEDRETBETHY ., ATHGRETEREDARBNIRIEETHD &
EZIATVEYT, ZOREBZHEHSHICT DeH(C. MHIRERDAEE
O OHEER Y RO —TJEHTE L., TDIAFTZITAEMBFTLTL
FJ. KEDWTEN T —IZHE L. EREHOEINFE ZEREEL
T, W&, B B8, EBFGE., THEONRBEHRN. EDKS(CH
BEH/INI—V(ICKIBSNTVDHEFARTVNE T,

3 2 A

100um

(1] FERRETILF T —)LIAES
Multiple-scale neuronal activity under study
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Hirokazu TAKAHASHI, Lecturer

B9 @RI @RERR. xoOvv =g

Specialized field : Neural engineering,
Neurophysiology, Micromachining

E-mail : takahashi@i.u-tokyo.ac.jp

IEmergent 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.

B2 B4 B iR
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Tomoyo SHIRAMATSU-ISOGUCHI
Project Research Associate
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Mathematical Physics of Emergent Systems

R E
Nishinari Laboratory
http://park.itc.u-tokyo.ac.jp/tknishi/
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Jamology

| [5:3e4resat {0): FE kA Sh o

BOIHICLDRBBRIIEB TN 2HICH EVE TN, 55
TDDFERITEHIEEA. BEEOEN. BET v a1lEOA
DRM. BOTORWTIIRE., BALZEE S IREIFITHVRM
TRHRBEENTVWET, THICIFAVI—2y MBE. 7UDIT5.
ADEDBEDILER S YV INTEDRN. LHPYREECBLVE
KTOABHNREUVE T, IO URHRLBRNDIEHEEZDEER
EICDOVT, HBIARETIR [F05F] SVLSRERENZ SO0—F
ERWETEICKUIREEED TVET, EARNICIE. FEIEP
BRBIEGEEZAVTENZETIVEL., BHEEGEE LT
TZDANZXLZREN T D EARICFORELEZRELEF T, &
5T, EERRIC KW BRHEEDBIIBITVE T,

BIZALEDHE. EFEZHTEITULTVDEDEEN &> E
U EWIRTHEDERT D& TU—FDBEIC K > TRATHENFEEL
Fd, £ETAN. TkKMEBEDTEBOHDAFTHNIE., ZDHT
[CH><WERDILTETERORERESE. DELVIFIFEE
BORETHDTEN DD >TVET, CNEFTEDEES AV TD

5155%%@5%[: %fﬁﬁﬁ‘@*éﬁiﬁ?“@“o Fleo ANDOEYN S DR DER
EN—FICHKFRSETB L. BECHHEPRNGZLLE D

?b%miﬁoL®tg\ﬁWHuEkﬁ@BF§%EE<t\D
A2 TN KL RBHEN DD BN >TVRT,
FHETE. LEEEDOLSR [RAFEN] HNBRERICK > TRIF
WREHHZEBIRE L CVE T, AFFE v I T —IDFERABBD
TVT. RERRZE KL RANBREICLTHRIOETTED LD,
B4MEICHATOERT,
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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.

EWRE AW

(1] #B0RINSEER (JAF & DHFEIRER)
Jab absorbing experiment (in collaboration with JAF)

HBODESTT 5 ADRE
Pedestrian experiment (pedestrians walk

(3] TETOHEEDSEDET
Jam of stocks in a factory

through a congested area)
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Katsuhiro NISHINARI, Professor
BS5E | JIEYESR. OFF

E-mail : tknishi@mail.ecc.u-tokyo.ac.jp

Specialized field : Mathematical physics, Jamology
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Daichi YANAGISAWA
Associate professor

ik /o

Jun SATO
Research Associate
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Cutting the edges of new photonic communications and measurements by sophisticated lasers and photonic devices

17 /h—RVIC&BFHLLL—Y « XFNAR

A—RyF+/Fa—7 (CNT) IS T7zEVNDSF /S H—RY
MR ETHERBEMN - BRN - XPOEEEZE>TOETD,
BLFRINSDTF / A—RUHREBVEHTLLL—H - #5714
2 EZDOHBIE - SHAGAOHREEDTVNET ., I/ H—R
VEBEATENRIRNE VS EHER DT ST L. TNEFE
U8 E— REHEVWSEMICEK U DTN T~0.1psOBIEIFHS
BINVAK T 7ANU—EERUE Ule, BFIC, S/ H—RY
DHDOERM - KW IEEFE U SR T/NA 2, BIZEKE
TRBPRERERRFREOHEDITOTVET, CNH5DOL—F
RO T/INA RZEHEHACHBEICINET 2MADFITL TED
TWFRT,

ISECEZELTEZ LY O - ERILA
TILED L (Er) PYUDL (Tm) BREDHRITEZRNUIS
TP A NREEFFRTFICEBHT 7 A N — T OHBE - KRS
REEHTVFT. BICRIHEANTNDOR,. FRBICLLEE
#E (100nmLl L) TeEER (BYiRUBEMEEKH2) TR
FPUTBTENTEIBBR LHERRTEHX T 7 (/N U—
TY. TOU—YEXMBEGZE (OCT) LRI 2HREE
HTVFT. BiIc. AURITIZE8HEESICHTRL—YL—5
(Lidar) IC/5AT 2MYUMBHBMHTVET. oo TNFTH
D7 A NTRERERNEUD > LPRAER 2~5um) KT 74N
L—YDEREAEALABED TVET,
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(1] CNTIE &R HRBND T T LSS T 7 A N —
World-Smallest CNT-based Femtosecond Fiber Laser

e

W'’ 55

Shinji YAMASHITA, Professor
BPH: D7 A(N\Tx IR
Specialized field : Fiber photonics
E-mail : syama@ee.t.u-tokyo.ac.jp

HERBIOCTY R T L & BREVSER
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.

3] 3RTL—VL—F—VRTLE
BSE&
3D Laser Radar system and
Acquisition Image

iz 6

Tty b 13>

Sze Yun SET, Associate Professor
BESH: L—YTI5 20X
Specialized field : Laser photonics
E-mail : set@cntp.t.u-tokyo.ac.jp
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Photon based Advanced Manufacturing Science

SietRAZE
Takahashi Laboratory
http://www.photon.rcast.u-tokyo.ac.jp

7/ REHFORRZBBLT " OUEMZERT S

Ultimate optical approach for nano manufacturing world

KEROBREZDD I W ERIBY B/2H. HLLERFDIRESE
B R IRIFEEBEHRELEFLWLWSYATIO,/F /0T - 5t
Bl - EEFEMICETIMREHELTVET, THh5. EEHNS
BEREBICHVTL<AVSNTER. BVLERHEMZENET
2EBHZEEEGEREIRILFICNA. EICERRZOHFCEVTHL
SNTEE. BLEENBESERBETZ2INRY TV MEPIE
BEXEVSEBEAIRILFTDHZH T, R DILENEERIM
BEXEITDIHIRILFOTREEZEBRLTVWET., BHERICIE.
U—tH—IclF /A FOEREE. L—Y—mEF /ILICRE
STNBLEREEEIRT D HDEREMBEAR S BIC. HILLT
AOOFNAREEY AT LR ERD IR0 77 b
UZERIBL. ZOBUIZBIEBLTVE T, TNENOHE - ik
HICBVTIF. (@) FEEZORENS. (b) B - REM@EH S D5
EEEMT. () RREZRIBACERBNRIFETCEAN-ULTWVEFT,
FRART—<IELLTDOE T,

(1) INRYEYNBETF brERWCT /S DORH
(2) FEERESE(ICBITD T/ RBOSHREE - BRVE - HFWE

ALEDRFE
(3) SR /MFEAVC=RTN A 7 OBEL — ' —BRED
FIFE

(4) BEATRILFOBNFIEZRV LAV I0T70 K
U(CBIT 2R
(5) Whispering Gallery ModeHtifk 7 FU e/ IKEHANE DRI

Target Conventional Proposed
sample optical microscopic  Super-resolution
image image

(1) 85/ $5 — > DEHRSBHARE
Super-resolution inspection of semiconductor patterns

- BUR
—
. Satoru TAKAHASHI, Professor

. WPSSE R /S KSR T
w1420 770 KU

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

BENRBERTO—TIC LD T/ REBEO—IEEE
Simultaneous inspection of nano defects by
autonomous defects detection probe

Specialized field : Laser-assisted nano-measurement,

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

INZY Y MHTER UREY—2
A gingko tree leaf, the University of
Tokyo's symbol, created using
evanescent light

B IElR o=

Masaki MICHIHATA
Research Associate



Photon based Advanced Manufacturing Science
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Kotani Laboratory
http://neuron.t.u-tokyo.ac.jp
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Research on bio-complexity

by developing biomedical measurement technique and mathematics on dynamical systems

le bzR3. 15, XETS
TEOEYICEIT DEHA - BATRAMTDOES (CHV. EYIEFTLCS

DRGZIFDNICBADIBINE., BB S CTIHRABEEZERIEL TV
BT ENBESHICTIHEY DDHYET, AIcHIFEMRSHRIET & HIE
BRATIESR GEREENZE - REHYEERE) ZRE L. BMRED
REOEEREBZASHNICIDCEEZBIELTVET, Fle. B
SNIEEBRRICEIT 2B ZZMIMN - UN\NEUF—>Y 3> -
Ea1—~NXVAVITI—RARBREICHATDMEZIT>CTVET, B
HEICIE, EHRR(ICEBHICHONDIEREN - BEEN - DS
T EMRY D= ZBTNICIR D e DIBFHIAR. NERERE
BEFIVERTEETHRAIERICKDEE - SRAMEREDHRE. N—F v
WUTFUF 4 ZFRUTCHEEN SEREDENZSE(CHHED
VRATLDEEBEZETOTHEIET, INHESH. ELBWHR
T—XICEFUTDBDOHGHIFET,

- SRR OEEFRIEZIRHR T D1 DDIFRIBFRDIEE

- BETFHIEY AT LTS T 2 ISEENE B ER DT

- EIRRBIBEE TV EREEIEHRIIC K D

B RS SRALIEHEAS (D RREA

SEFRASE SRT S T 4 ROV IR A D&E L

AEEBERTRHICHIT ISR\ BBERFREO R Y MO

- BEERIC K 2 BIRBAHIEDRR C REREXIRILA

- IERIRSRE T2 AL T=3T L L Brain-Machine - Interface MBRF

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
- Asignal 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

(1] HEBL-SBEB NI E DR
Development of brain function evaluation

using near-infrared lasers augmented reality

HEHIR
ha R
Kiyoshi KOTANI, Associate Professor

BM9E | JERFEENE. HEtHFE. EAEHAL
Ea—XIAVITT—R

E-mail : kotani@neuron.t.u-tokyo.ac.jp

MARIRSRE ALV - >~ 9 T T — R
Novel brain-machine interfaces based on

~ Specialized field : Nonlinear dynamics, Statistical
physics, Biomedical measurements, Human interface

time [ms]

(3] MBETILEKIBRINIC L B EBRR DR
Mathematical and theoretical biology
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Artificial Intelligence

EIFHRE
Iwasaki Laboratory
http://park.itc.u-tokyo.ac.jp/sal/aiwasaki/

ZRTTOHIRERA T — I D SEHREEST S

Acquire information from multi-dimensional earth observation data

HMETZOWMRBEWE, BRUCSETIERT —IDSEICIID
BRZRIH LU, TSIRCBABPHERICE > THRBAFMZRILT
BTECHUET, HIRERAEY DOFEROET U VI EHRERI(IC
HETBHIET. WHEAFEONEY T D 2 7 0SHRIT5 LIS
SNBBELYYDN—FD T 7 ZRENCESSED MR ZIT 2
TVET,

(1) #EFEEROmL
E#FEDMIKER Y Y ERITICK > T—RITAADEEREEZ
TVFRTH, EVTICRDROZNIREGDD E(CRBLEEH
EI2ETEHEEFOFEZRIRE., 2UYT—5DRAZEN
BEZOLESEBET, COTETRT VA RORBTERSNIC=
RITHEZETIVICB VT ERRDZE PICTDEEAFSNT
VWET, e, FEROBEZ VY 3 VICRELRDZFHALYUZ
BiEL T, SEIRBANMBZMITED LT, BEOREZRK
FRICEDDEHEFZIRFTLTVET,

(2) ART MIVIEFRDE L

100 EORETERAIT 2\ A /13— RT MLV DOERLED
DI, DHBICLDEHZEBITDEEDIC, BEREZOLESE
BHULLPZILITUXLZBEFREL, BERNKYEDEEICHERE
BEMBLTCVET. COCETEATT —ID SBEBRDEET
STEZBELTWVET ., Ffew BYYDOBEAERENZSSD DI
DICEYTETIVOBERZITV. BRSNICY T D T 7 ([FIKER
APHRERBFELV Y TERLTCVE D,

mI/\“ U2 bOEHER(ASTERT' —5 [FMITI/NASAIC K D)
Three-dimensional view of Mt.Everest (ASTER data by courtesy of MITI/NASA)
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Akira IWASAKI, Professor
BP95% « IR, FHIBTZE

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.

Fusion data

Multispectral

Hyperspectral

NA IS=ZRT ML ERIVF ART MLtV Y DRtéE
Data fusion of hyper-and multi-spectral sensor

BERBA #x

Naoto YOKOYA
Research Associate
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Information Somatics

fieR - BLHAR=E
Inami - Hiyama Laboratory
http://www.inamilab.org

ABTIZE. £SEZOMRICEDE. BFiEE A7 ANICER USREITIEE T3

Understanding and designing the body schema based on human factors

41BN - RAW - PEOHNEICEDVT, YRXTLELTDEHR
DEFZEERL. NENESWICHETDREMA. Ehikas. A
PR Z YRR, BRNICHE - HRT D [BFERF] (CET
DMEZITOTCND, HeSBICHBEEZSED [BEL] LWiTT
DRELT, BBEPERIATLZESDFEDNEL D ICERITH
AU, DD AE—E TPV ENBIEICTED (BTt &%
fiiziRlBLTWS,

| [Sfeale =100

[NE—fF] ERFY 3B 1-—FOBRREBYICEY VY
TU. (FENROBRZEL-TOSECENIC T — RNy IT3
DENHD. TR, HBEGEOEFBRPBEEROEY Y VTR
i, BWPBEICLZBRARE - THPARM,. SRTEBFES
EDFIF AT~ 3 VEITEHE L. AEOAHNZLRT BT
RBEFEIT S,

IARHRERT
N=Fv)LUPUF ¢ IRRERK. D7 S5T)UEM. ORy
NI, TUATIRIVABREZEBAL. NBDRENZIERT %
LT, BB REH 5. 985, GhRE. FlREHERZ
IEWMICERT B HOMERAZITL. BERLEIWNREHLR
EKxIDELZBIED,

IEBNFROHT - (mERII

FEOGHR - FRESHPEMICEN R - B - mEoU
TR B BETDVYATLEBEL. TTUXYPDESIC
BHEENE (Qol) ZENCTBRMOEREBET. TVIF
AVAYNIAVEI—F 4 VT BARR—Y, REGEEBEDHE
BB R R T 5.

(1) BRERERITICKD PEE%Z] (8% :Ken Straiton)
"Optical Camouflage" based on Retroreflective
Projection Technology

65
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Masahiko INAMI, Professor

BFI9H | \BHRTE.
N=FvILUFZUF 1,
IVITAIAYRNTE

Specialized field : Augmented human,
Virtual reality, Entertainment computing
E-mail : inami@inami.info

VRZER LIRSS B b LU—= 2 I3k [FifEXE]
Frailty Prevention Exercise using VR

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 3D acoustic
manipulation.

lAugmented Human
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.

—RTTEERIE
3D acoustic manipulation

M

&L

Atsushi HIYAMA, Lecturer
M98 ¢ BERER.
Ea—~NVAVITT—R,
Jrayvro/039—

E Bz
Takayuki HOSHI
Research Associate

Specialized field : Mixed reality, Human-
computer interaction, Gerontechnology

E-mail : hiyama@star.rcast.u-tokyo.ac.jp
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Tanaka-Ishii Laboratory
http://www.cl.rcast.u-tokyo.ac.jp

DI1°5—23a P2 nt

Communication Science

SREOME=ZHIENICHEIALIZI 21 Z5r—2a 2 &f{FE - IFTS

Communication Science/Engineering based on Understanding Mathematical Nature of Language

I35 —Y3aVPEARSHBICRET EELREZ. EvIT—
IESFETHICZBUTCHENICIEA AP ZTOTVET, T
CCESNZERNBEBRICEDE, 1S1-/—Y3aveEXEY
BDYIRIDIPZHELTVNET,
IEEvaza=s—yavoiEEFIL

LEWEEOAIREBET—IEBNT, IS1=5r—Y3VBESV
[CERSBLREDKRSBRRBONZE., HIBNICIEX MR Z{T -
TWETY, SEICHET 2BENMEEZ. M PBEREROHERD
SEUET, Flo. BERNEOHAREAVCIZI 2 —v 3
VRY DT DOHEBEEERULE T,

IGEtN B AR SENIE

FTESNZFUVWKEET LA, HENER UBEBEEF ADERI
WEEUTHWRISBILEZFAEHEKRKLTVET, cEXIF. HED
UM E (C KD BN, BREEBITGEDERFMZHTR LT
WET, Fle. REFEZFBALCIZ 2 25—y 3 VEDAE
ZEZEUFY,

ID=az=y—-vyav4y9—-71I—-2
ABETOIZ 22—y 3V EHLWETIET ZIHIC. B

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

IMathematical Models of Language and
Communication

We study universal properties of language and communication,
through computing with various, large-scale data. The properties
underlying data are studied by applying complex systems and
information theories. We describe our findings in the form of new
mathematical models.

Istatistical Natural Language Processing

Using our new mathematical models, we study new unsupervised
language engineering methods. These include unsupervised
methods for grammatical/semantic analysis of languages. We also
study deep learning methods for language engineering.

JCommunication Software

BRB®REYA ZV 72 BHMME - BRI AT LW, 8BV
F—TI—REBRLTCVE T, c&AIE TOTPSNSH SDIER
BEY AT LV ARN—h T4V L CEET 28BN VI—T 11—
AZER UL CTVER T, BREDRFICAN, HRICERABRY AT A
DER - BEZBIBLTVE T,

ImsESH

ABDEEPIZT 27—y 3 VORODBFEDDTH, HEPH
X TIFERHDEE UWAEICDWVNT, EEUTESHDAERZAL
TERULTWVET,

We seek useful software applications that can aid human language
processing and communication. For example, we study information
extraction methods for application to SNSs and blogs, and we
develop new language interface applications for various smart
devices.

IComputational Semiotics

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

10| |» » Uniform 2 C(s) C(s5) p 1
& Zipf exponent = (L8 RongoA-¢ * Shook-w 4 ot |
9 |= = Zipfexponent = 1 ' . \ "%m;l,w v.m.pl-mm. 1 M.Mw:!'.?- I
+ 4 Zipfexponent = 1.3 VoynichB-wh, & Lot Misarabies” y=0.32 (Franch) “Essai” 041 |
§ . \-’q\‘nirh.-\-n\ ;_f;\h-ookm' 102 J 107 5 i
Crewse LT J.mimgw Acoerm iz | o e i g
. NEWS-C z Ui rest War'
; . Inewso— E‘K‘“»“_Cnm»w Ta‘_‘;- o029 100 y03s | |
mﬂ RongoB-c s .., Fhook-w- —* Jnews-w G. tegel [German 5-'&’016«!«&!}! ity %, | .
6 ‘“3“ — E.L;onli}: Chook-w Phinomeeciopr | * 037 -nummlmé.:i. b | n
[MapuichE-g T, Cplus-w = i oy Eboakl-w x.mla-»mm 7 - ] € W [Chirwa] - ] I
9 o B iy “Hong Loy Meeg” : Tonrmeyto the Wast” P |
Jnewser + Epewsc Lisp-w 105 “0.36 | 10°- sl o |
il ; @ . Python-w K. Yumeno {laganese]| K. Hakazato [lapaness] ry |[ |
. “Dogars Magury™| * “Daibosatsu Tope"| !
e N Brasar z\le'.'c.l-t: - e m_s_\w-'mza' 106 =032 A
* VovnichA-c -+ i :
. o, PO R S . P O St e S | .
i G 5 o 7 1036716"10716%10°10° 101 6976116710°10770°
Hy 5 5
(1) SFSFREFOEET DY NEBICEENCH 5N DR #5E LBIRY 2T L [picoTrans)
Complexity Map of Various Languages Universal Autocorrelation underlying Texts picoTrans: Translation via Pointing
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Kumiko TANAKA-ISHII, Professor

BRIDE | StE/HESER o
SEVIZ 1V —Y a3 VDERRRE. BRSHENE.
SHEAVI—TT—RA, [ERIER - . BERECSH
Specialized field : Computational/mathematical
linguistics, Language and communication science
using complex systems theory, Natural language
processing, Language interface, Information
retrieval/extraction, Computational semiotics
E-mail : kumiko@cl.rcast.u-tokyo.ac.jp

B33 A1

Shohei USUI, Project Research Associate
BFI95 | By ND—TRE,
I=SaZ5—Y3aVRE, HRT—INAZV7,
NIWFI—YIVhI=Zab—y3Y,
SEMRRE, F—LEH

Specialized field : Science of complex
networks, Communication science, Social

data mining, Multi-agent simulation,
Computational social science, Game theory
E-mail : usui@cl.rcast.u-tokyo.ac.jp
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Systems Biology and Medicine

RERAE
Kodama Laboratory
http://www.lsbm.org

VAT LAEYMZERELTHUVWREZOHRD SO A LEFEIBREET

Systems biological concur of cancer and metabolic diseases by introduction of latest nutritional dimension

I3 L VLWRBZORRD SHERD T & GBICENT I
INFETORBZ(CEDIE. PAPETBIBRTIE. BB, I/
I8, BEEFZNZUMIILC/NSI A LATHASNTEFT U, U
MU, SEDH APEFBBRDOMED SEEREZDHREREL
ZDB55LLTVET, INETRXICIRODNTEIABE, VN
B, iBEF. 7 EFILCoANT U FRREDFEAHYZN L TH
EMEBEURBCIES ) ABRICEEZRFICENDY > TERL
foo INETRIEEDMRAETIE. BIREBIEPEZTBERICHITD
FERELCFEZREOSMILTEEH U, oo N AMEICEVTIHEE
- ERE - BpHCTRMHEZET IS LZHONCLTVET,
EBEDRRECTIE. &'/ L TES /L bSVRITUTP =LA,
TOTF =L AIRO—LOMEHFTH S, MR, FE B E
EICHSTIEY / AERHHEL L, PAPEEBIBROERICE
SULTWVWBTEZHASHICLTHY . TNSDIREN SHfCIREEE
D ZBIELTNET,
B DOMERERN !
(M) FLLFYIXIRSA b (BPARHEY) ZEE UL AE
BICENT,
(2) EPRAT 4T - TFI— - NS ROHIEHRZESHC
UAEBIEROBEICEN T,
() FHULRBZOERN SRIDTIHEGEICENT,
CDRICTIES/ LEHUVRBZDORRN S, BEPBRLUC
EITRE. MBI, BIIREE(LIE. 8L £ SIECHIET. E(LICHD
BREAHEDE T REICHIT 2R EZRET I EZBIELT
WET,

3. BAOHH
PETE RO REDT—/—4

F

Latest understanding of nutrition
for prevention and treatment of diseases

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

for the development of novel therapies by integration of genome,
epigenome, transcriptome, proteome, metabolome data analysis.

Our challenges include:
(1) Regulation of novel onco-metabolites
(cancer associated metabolites) for the treatment of cancer.
(2) Regulation of starvation and negative energy balance for the
treatment of metabolic diseases.
(3) Latest understanding of metabolism for the treatment of
these disorders.
We challenge to develop therapeutics for advanced metastatic
cancer, diabetes, atherosclerosis, osteoporosis, and muscle
weakness, improvement of the aged basal metabolism through
integration of epigenome and metabolome analysis.
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(1] ®BEEEIEY 7 FIUN S DDA & EEBIBRDBEEDRR
Development of novel therapeutics against cancer and metabolic syndrome
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-
RE gE2
Tatsuhiko KODAMA, Professor
BM9E | YRXT LEYFE. NEEF.
NAREZ
Specialized field : Systems biology.
Vascular medicine, Cancer metabolism
E-mail : kodama@lsbm.org

W BERE

Sl B— mrsum
Yoshikazu SHIBASAKI
Project Professor

TH TTiE  wEeoE
Motonobu ANAI
Project Associate Professor

KiE 5 waEwm
Tsuyoshi OSAWA .
Project Research Associate
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Toshiya TANAKA, Project Professor
BPISEH | REAHT. RANZEHEIE
Specialized field : Nutritional
metabolism, Nuclear receptor drug
discovery

E-mail : tanaka@lsbm.org
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Systems Biology and Medicine Dynamical Bioinformatics

HIFRIZ L ERHEFEORISIC K D&

HIFHRZE
Ihara Laboratory

p://www.ibmath.jp
http://www. Isbm org/staf'f/lhara html
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Finding new dynamical mechanisms by interdisciplinary fusion of mathematics and biology

IHERIR TR ORSIC L DERT 1 F =T AR

FERIIEIL T 27— 9 ZEE LZDEIM X N A LZHRT B &
&, MEBRICHONDLDICHRZDOEARATH EGRFTHEEIC
BOTWVWEY ., BINANZXLDIARTIE. ERAEEFRGSI6
B EEREDDEAEZ FIFDEPRID AR, #UWIERET T ADR
EPNEICRIFT, SHODTFHREBNICHAT S ETELDE
WRR. FICECFOREZERIT—IND SEBE VBN A D Z XL
ZHSHICT BICIE, MEHRITCIERER D DT — B TORBN
IFERERRIZIT TR RFPDFOUNIICTc o [eIBZEN. 8ZF
WBRETINEDNUETT, 2T, BLFOEMNIXANZIXLZRD E
TARENEEZSNDE FOBAD T OX T VigEDE L. BhETS
EOBEDOHEELZESZI DD, (1) BLRREDEFEEDRBFED
RE. (2) BUSTNICERRT — I ORZEED LT, fstETOIEHR
EMRERF PR FOLUNILOBAZHIERZOBRRN 51T O UWIE
RENTFLEOMBEED TVE T, Flo. KERMIBERZWRER. &
?"‘—%ﬁﬁ%ﬂtfﬂ%@"@ﬂ?—l?—}b\ EBERBEICLLDAMBRET

. BRI EESRIFEEOREGDEHZRIB L TVET,

Eﬁn(DE{ZWUt ULTIEIRCY,

(1) BULESEDREEDIEDRE & sHAlTTEDRESE

(2) HHHBIEFROE RN DD T OX F > DEINIESDIR SRR

(3) &5 =85> EREDBREYLZ AV CBI 12N IE R AT

(4) PIROY—DBERNSOEHES LU T O T VigEDE
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(5) BIEEPHERIZEADIGA
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(1] sFEMBRETREpICE 33DV vy Y FEEZRL THE B SEEEDRELET /DL — b hVEFIL
Cellular automaton model for the fl ow of movable protein with / without 3D jump

with probability p during transcription

IR
HIE %5
Sigeo IHARA, Project Professor

| SR YRTLEYE.
IDFREIE

Computational physics, Applied mathematics
E-mail : ihara@genome.rcast.u-tokyo.ac.jp

non-coding
region

BERESHZ. STEYEZR.

Specialized field : Systems biology, Bioinformatics,

IFinding new dynamical mechanisms by the
interdisciplinary fusion of mathematics and biology

Acquiring time-course data on the phenomena and then study

the dynamical mechanism behind them is one of the fundamental
principles in physics, and is now becoming important in biology.

To study the dynamical mechanism in biology, especially the

time dependent behavior of the genes, the development of new
instruments with higher resolution in time and space, and the
construction of new mathematical analysis tools and modeling are
crucial. Since the behavior of genes is a complex and hierarchical
phenomenon, the combination of physics based mathematical
modeling with the statistical approach is inevitable. Thereby focusing
the chromatin structure and its related dynamics of proteins in

the nucleus of cell, those are considered to be essential factors in
dynamical behavior of the genes, we develop

(1) new methodology of time-course measurement for transcription
processes, and (2) new modeling method where the atomic

level mathematical analysis coupled with statistical analysis and
information theory to apply the acquired experimental data. To
develop new interdisciplinary area and human resources, we hold
summer school and various lecture courses by collaboration with the
Graduate School of Mathematical Sciences, and Graduate School of
Medicine and Faculty of Medicine through iBMath project.

Our challenges include:

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

(2) Knot theoretical modeling of dynamical change of chromatin
structure during transcription

(3) Dynamical analysis of mobile proteins with ultradiscrete
method

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

(5) Apply above method to drug discovery and material
engineering

2] HEBO3RTOIOVF VIEETIL
3D model for chromatin structure during
transcription
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Molecular life sciences and drug discovery based on physics and computational science

1&EFDFORMDIES BV EYIBEAITIHSHIC

EDEHTEREFZD D EEERNTDRT - DFORIGPEIIR
BPEVCIBBULEIN. ZOEHIEFHELHSTANZLREDY
IERACEEINTWVWET, 9V/VTE. DNAPRNAREDERFS
DNFEEBFHRICEDVWTETIVIEL. TOXKPDMMIBATOEIMN
RBBVWERSANZTERMELT, A=/ =021 —9%ZEFEL
TYZal— b33N TREICIF > THF U, CDOYZal—Y3
VUHEEDFORADIERDENETATDLICHEDE, BIZIEHFHL
WMEEYIHEE UTEFRED FICERT 2 &L OHIMN Y =2 b —
3V THFED LD TR BIEEADGRANTIREET T, KOF. BT
{E&YE T 2 INT BRI EDERS D FOYIENIEEERIE D F
FBTERINFEI N, BLIFLENRBEFESIEZHRFEL T,
—NCERERDFHEDREREZED TVET, YZal—y3avD
BRIFREET —9 EEENICHBIREISNDHNENHUEITH, I
INDBEERERIEEYEDREBERIRIVF—EIEFTEHETHZED
JarzynskiFEHXZAWVWTEHT 2 5EZRFEL T, ERFEDD THEHE
[CAESNSEEERN EDEEN LR ZTREICUE U, CDHE
ERIAVE 1 —9 THRNICEITHREDHRICUT—RRBEAULTILLfE
DNBRRICIE>TVWET, IV/INTBDOHBEEFUASICEDNT
DNADSFEEIZDORFEICHKIIL T, BNEEEREDNADESEIC
ENHEEERALU TV REERERL VI 1 U—Y 3 VHEDHKRITK
WEUR, SEN I V1 —9%ZRFEUEYZT 2 —Y 3V TEGR
FOITEZEBELET,

Massively FParallel Computation of Absolute binding FrEe Energy

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.

1] svroBsHoBREETHYE
Quantum calculation for protein backbone

BHERIR

LG =
e B8
Hideaki FUJITANI, Project Professor
BRISE : ERYE. StERZ.
DTEYZ
Specialized field : Theoretical physics,
Computational science, Molecular biology

E-mail : fjtani@nifty.com

AG= —RTln(mp(— :_T» K exp( _:_g_ )

(2] FPEmethBeBE I RILF—tESE
Nonequilibrium free energy evaluation

KS\ ?

(3] BNEEH- DNAESHOH FEIIF
Dynamics of nuclear receptor on DNA

f&H BF e

Keiko SHINODA
Project Research Associate
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Takefumi YAMASHITA
Project Associate Professor

BMISE  (L2RINER. DFHFHZ
Specialized field : Chemical reaction
theory, Molecular dynamics

E-mail : yamashita@lsbm.org
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Quantitative Biology and Medicine

FERARE
Hamakubo Laboratory
http://www.gbm.rcast.u-tokyo.ac.jp

9 N7EOENEEERZETL THROSREZHAET S

Drug design for intractable diseases by quantitative biological approaches

IESRKROBNLGEITZEET

ERRINICEDDEHDERDFORAELZNSDIAFZ WD
FEEEROBENT. SRUMRECHKG E(CHIT 3 MiROMEE
CEHF U FRAEZEREDFEMEMZRAE L. £HRROKE
HEMADHFLWIWOZBVWELEFET, &I —%
VZalb—yavERWEY VNI BERBEEROBITICED RSy
74>, FRET (EXHBIRIVF—EHRE) [CLD54T I
AR=I VT HFNI—VRBEERESE UcBRARE PRS2
DAHZXLDRPRE, MHRELUNILOD FIHEERZ{L BT
BT EICEY . PAPEERREGREDOHFUVAIERI YT ~DBE
BEEELET,

Wi FILYNAX—E. D40 ARBRZER EIREBN B
PERHENBIULINTOVRBWERICES I 2RFE. MiaREn=
BRICKD VT FIVMREN OB TFDEHERAGICVIEDET. EH
DAV Ty I RACKIERENDENBR Y D —T (K I
TINTVBREZEZONET, AARETIF. NF2O09A1IVAZER
WERBRIRRAICK Y. BRICES T 289 VN TBRFICHT S
E/OO0—FITREERL, BRETOTIIIRICLDDTE
2T EICKD>T. INFTHENHPRETH>Ic9 VIV TBEESHR
DENBHITEEEZBRONCT DT EICEL > T, FERBEEADE
FHICDIRFET,
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(1] PAUEEEEDIVE1—9YSab—v3Y
Computer simulation of monoclonal
antibody therapeutics

240

Takao HAMAKUBO, Professor
BFISE : £F

Specialized field : Biochemistry

E-mail : hamakubo@gbm.rcast.u-tokyo.ac.jp

{Neutrophil extracellular traps)

RV NSFU Y 3ORMEICHIT D FEDR
Protective eff ect of Pentraxin3 against sepsis

linvestigate the dynamic aspect
of biological phenomena

The objective of our research is to find a new therapeutic strategy
for cancer and severe inflammatory diseases through understanding
the biological phenomena in dynamic molecular interactions.

Our challenges in the quantitative biological approaches are the
establishment of FRET (fluorescent resonance energy transfer) probe
of GPCR (G-protein coupled receptor) signaling for live cell imaging
of chemotaxis, the computer-assisted drug design based on the
protein structure and thermodynamic analysis of protein interactions
for the cancer treatment, the development of water-window X-ray
microscope, the molecular pattern recognition analysis in the host
defense mechanism in innate immunity, and the protein — RNA
interactions in the regulation of RNA splicing related to the cell cycle
control.

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

in order to reveal dynamic control mechanisms of the protein
complexes, the analysis of which has been difficult, and to develop
new therapeutic methods.

Our challenges include:
(1) Production and design of functional antibodies
(2) Pattern recognition receptor in innate immunity
(3) RNA splicing mechanism in cell cycle regulation
(4) Live cell imaging

RUbTHLLS

_T e

(3] RNAZO Y YV FICH DD D WTAPES A
WTAP complex proteins in RNA processing
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Kenji DAIGO
Project Research Associate

B BF sEes RHEBI

Hiroko IWANARI
Project Associate Professor
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Kazuyuki MASUDA
Research Associate
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Keiko HORIUCHI
Research Associate
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Genome Science

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

TOEN T/ AT ZEREE L CERRRZHASHICT S

Dissect biomedical phenomena with advanced genomic technologies

RERY =T U — (NGS) w77 LA BTSSR EN T 2
BWCEE LIS/ Ly TES /LA bSVRITUTFR—=LRED
LEREMEREZME L. EHRR. CUDIHFABREDERERZEY
AT LhEULTERTDIEZBIELTVNE T, KEBRLIEG L6
MENBET 2 RELRRECH Y. ERHFE ERBRARED
G U RREEY ZT 2TV E T,

IN—-vris /L
NGSEATDES FEADY / NEHRERET D EZTREICLR
Ulco DPAMBRBDY / LICBBEULICE < DEGTFERBDAELT
DEME P AIEIE G FORNELZEDIZS L. flil3DEt. Bt
EICDBD D EZERONET T, EFIBICELDECFERIIERLGD
leth. FPAPBRADELFERZREL. EPAANDZILD

fRIZEEIE L CWLWED,

15/ LsERIE D fZEA

TS LE#IE. DNAXFILEPEX b P EFILE. XTI
(L72 CHRIBLHERIC & > TSNS (il ~ILOEHE]
EVWAFT. TES/ LERIE. @Rt KR ARNSOR
VRICKSTIAF Iy ICEHTHIENS, JOXF YREN
. DNAXFIUE. 20X F VBEMEA. 3F3—RFRNAICDWVWTY
J LRI ORI EED TV E T,

INSYRLV—Y a3 F VAR

D AMIRS / L ICECTEEEFERP IS/ LERGESER
[CEREFEEET. PAMIBOFNMMRET D ENS. BENBYTE
BIZER, ZMY—A—&E U TEEINTHE Y. NGSZARWEER
D RSV RIU T h— LBIFIC & > TH - BRSNS FOER
ZESHTWNET,

(1] psgEstcasrao0— Vit
Clonal evolution in glioma progression
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Hiroyuki ABURATANI, Professor

BAPEH: U/ LS5 IES /TR,
cSYALU—2 3 F LIRS

Translational research
E-mail : haburata-tky@umin.ac.jp

Specialized field : Genome diversity, Epigenomics,

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.

(2] EranbicBIT B TS/ LG

Epigenome dynamics in cellular differentiation

B (B— wEes
Shuichi TSUTSUMI
Project Associate Professor

AL BK  HENED
Genta NAGAE
Project Lecturer
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Shingo TSUJI
Project Research Associate
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Metabolic Medicine

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

RIBEREBICLDIES / AEAIRO—LELEZHERL.

SRR R OEFIH &z BaBICHT

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

TS / L@giRD S&EFBERZE0A
EAEICE DR 28ERK. SME. SEME. BERERE
WO eEEBIBRCHAREDSRFEEDHFAF 21 iDEYE
FORISREFEELBH>TVET, INHSDERIGEGHRERE EBIC
KEZZSOILRENSORBOAETLLESLE T, REZ(LREDR!
BIEDNAYE X MY DAFIUEREDIERERNIES / LE LT
RSN, EEFEBEROEEICRSESELTVELEEISNTVR
T FEBRREBIECREICLDRHESH OIS/ LAE(LERFE
L. AENELEEEER ORISR EZERB LTSI ET,
DI,
(1) #E - HBRICBF2VTFILEAIRO—L, IS/ LR
Hh SR
(2) BEERSfERRICMELTW IS/ AE XTI RO—ADEE
(3) BARHICEIL UIeIES/ LEBRTH SEEIFZ 5 L9 L)
[RUVEEMSHRE (N—T2#fifE) | ~FET 2 HEEDOMREA
ZBIEL. IS/ ABRNOHRAEMZZNE I 2EEHIER
DI IFBEIENORIHZBELE T,
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[1] BEERBICEDIES / AEAIRO—LERHITL. EEBIBROMESBEICHT
Comprehensive analyses of the external cue and epigenomic modulators in
browning of fat cells

65

B BB

Juro SAKAI, Professor

SMI9E | REAHER

Specialized field : Nutritional metabolic medicine
E-mail : jmsakai-tky@umin.ac.jp

INew therapeutic approaches for Metabolic
syndrome by analyzing Epigenome and metabolome

Obesity and various metabolic disturbance including type 2 diabetes,
insulin resistance, atherosclerosis and lipid disorders are epidemic
health problem in 21 century. These disorders are also called “life
style diseases” and closely related to the environmental cue as

well as genetic background. Environmental stimuli are recorded on
DNAs and histones as chemical modification such as methylation
and epigenomic changes are considered to be closely related to the
development of life style diseases. We are currently trying to reveal
alterations of epigenome and metabolome by environment and
nutritional cue such as cold exposure or fasting that may relate to
the new therapy for metabolic disturbance.

To accomplish this purpose,

(1) We are analyzing metabolic signaling and epigenomic changes
under fasting.
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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BEfAIALES 2 [EORVSHIEE] ZFE T 2RIERNDRFAEICHD
Exploring the therapeutic target for inducing “ Beige” fat cells that burn fat for
thermogenesis
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Yoshihiro MATSUMURA, Associate Professor
BM9% : HFHREDE. Y RT LEYF.
IEIJTRXTATR

Specialized field : Molecular cell biology.
Systems biology, Epigenetics

E-mail : matsumura-y@lsbm.org
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Bioorganic Chemistry

[ FE] BF—T7—

'‘Biomolecular design' :

RICUEBEESH{LE EERTERDOR—9 —

Borderless research between organic synthesis and life science

EAHFRE
Okamoto Laboratory
http://park.itc.u-tokyo.ac.jp/okamoto/

L A

ISRUEE D HEREYFD
20V7 4 7 DEENBRFLE T
EHSEBUTVDEYZDOVS NS BEEY ERRT B0
B B UULMER R 2R > TR RT L L TREA L&
SELTVET. IEEOHRIE. BemETER 123 LLALD
EBATRTIA VU, (EZERLIZY. MEAELEY TS
TERTF—NRALTOVFT, Ffo. HEDERENH U FRTE
BH LIV TR LI T 5 L ETREIC T BRBIBEREZRISD
FHAVBHELTVET,

(1) ZEZRIBLF

BBl ERBEEONSLBRATTT. RBOTEI TR
T+ v D IHERE R RICRHT B I DFIRCZ RGBS
BATERIBLCVET. &z, MIRNCONBBEZTRILT 3/
SHOBEHEIHALFBIER L TVFT,

(2) 9VNTE=EBILE

IVINTEIF, BRRBEMHZEZITD ZEICK>TZOREEEREL
BRAFT. REDHMREBEMEZSTY V/INIEPRTF REZENIC
BRLTVET, &Floo IV/INTEOBREENHZFRNICERHE o
FYLT DIDDIFFEFRINZRIE LE T,

(3) fHiatEREZ1HT B{LF
MRS, BREBHTF VA VICL>THETESh B LNEY

ho FAEBlE ERDFPEBE(LZNICSvEY T LY. 20
SV T ENBRBIC K >TEFN LI T BT EICK>T, HED
HREREZGE T2 ULDFI AT LAZENELTVET,

ISynthetic chemistry enables us to explore
the frontiers of cell biology

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

(1) Chemistry creating nucleic acids

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

(2) Chemistry building proteins

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

(3) Chemistry controlling cell function

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

1] £270-T 2RV TRBOPOREDKE ICRETS
Staining specifi ¢ intracellular nucleic acids (=110
by our chemical probes

265

[Ea R

 Akimitsu OKAMOTO, Professor
BRIH | £YEREE. BRGRIER.
FEM LR BELR. TEYIRT (TR
7 Specialized field : Bioorganic chemistry,
« Organic synthesis, Photobiochemistry,
Nucleic acid chemistry, Epigenetics
E-mail : okamoto@chembio.t.u-tokyo.ac.jp

2] %H]H@b‘f’EU PEBUVBRRS V0 BRI

Chemn:ally synthesizing super proteins
which cells cannot create

3] ®ESHRIEE ROSIVICE > THRRTBE AT
[eILY T k]
Wrapping a cell by with stimuli-responsive hydrogels:
‘cell tablet'

i #* mlT m=
o && Research ASsociate
Satoshi YAMAGUCHI, Lecturer

BRI ( EYERLE. L2EYTE
Specialized field : Bioorganic
chemistry, Chemical bioengineering

E-mail : yamaguchi@bioorg.rcast.
u-tokyo.ac.jp
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Research Associate
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Clinical Epigenetics

EEHtRAZE
Fujita Laboratory
http://www.c-epi.rcast.u-tokyo.ac.jp

=IE - FERFEEEEICEAD 20 F - TET/ AKIBORERAL

FFREZHR « SBREAN DA

Study of molecular and epigenetic mechanisms underlying hypertension and diabetic kidney disease

M aterial

bAEOSME. BRHEADFZNZN40005 A 8905 AL
LhHhn, EFEFBRFERKEDBVAFTT. TNFTICELLDREE
B, FERFEEMHASNTECVLEIN, EFEERINMRR R
ZIMER. BUHBRREVELZEINU DD I TAIRERZN - #
RNBBLEBOTVERT ., BHORVBINBMEZESCT L

The number of hypertensive and diabetic patients reaches 40 and 8.9
million in Japan. Despite the development of many anti-hypertensive
and -diabetic drugs, the number of cardiovascular disease and
chronic kidney disease keeps increasing and they represent
important social and economic burdens for the society. Increased

uptake of salt causes hypertension, but the sensitivity to salt differs
among individuals. Those with high salt sensitivity are prone to
kidney and cardiovascular diseases. Additionally, kidney disease
developed in diabetic patients is difficult to reverse once it

begins to deteriorate.

K<HASNTLFRTH, BHICHT BMEDRIGIFBAICL>TK
ELERIF T, BIRICKINUTIEN EA P T VIRDEZMED
A& & DIFBRERY DR EDOEHEICH NPT <HEETT,
T, BRARDAICELZDBRERKRE—EREITDETICRI LD
#HU<SBIENEE S SETHTT,

ThEF. BORZELBREBOETEN. IEYIRT v IR

N
Environment and Energy

We think that salt sensitivity and irreversible nature of diabetic

& s DRES(CE->TEFRTINTVEDTRBNHEEZ TOET, kidney disease are caused by abnormalities in epigenetics.
- o — _ - Epi ics i itchi hanism invol i lati f
- TEYTRT 4 v I REDNAXFILEDE R kAT & > TBIE plgenetics is a switching mechanism involved in regulation o
£ ARG L BTT, TEV TR 52t BT L gene expression by DNA methylation and histone modifications.
- PR . - ° :I (7Y LT o = " We believe that understanding the changes in epigenetics leads to
ZEN SR FRE [ CIRECH - BE . . .
- BTSN, EEBBRCTOGHIECN T SITIBLHT - ok the development of novel diagnostic and therapeutic means for
< 3 — = \ To(— 5
%= EDHAFENDRE(ICES EEZA T, UTORRICEVBA TR, hypertension, diabetes and their complications. We are studying
(1) ESBSUBMENBLEL BN, BEREETES DBRIR about topics:
ZHEHT S U< H (1) The mechanisms underlying salt sensitive hypertension, with
(2) BIENBECOEZEEDIT2DEHRSTE. hHBATOA R regard to regulation of salt re-uptake in renal tubules.
IV EDIER (2) How to prevent development of kidney and cardiac injury
(3) BlEROREZIICK Y EHEREZYT 5. llENOIEY T caused by hypertension, especially focused on
2T 4w D IEHROF mineralocorticoid signaling.
(4) BREICEBERRNBAYETE LI TEITRT 1w (3) Early detection of kidney disease by use of epigenetic
ADIEDHER information of individual kidney cell types.
2z
(4) Exploration of epigenetic abnormalities underlying irreversible
— nature of diabetic kidney disease.
ne
- == EFNTHA_MEORBME
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(2]
e (1] 1m0 SRR 3 SRS, (2] mEOMEEETE DR, 3] BMRICEBEFILT D ADMTAE.
- 7 EABRE. R BTEADRR IERIRAEMRELR LY —I —(ICK DD SEEILF A RRIVEVICKZME LR
s g Kidney tubular cells involved in salt reabsorption. Staining and sorting of proximal tubular cells Blood pressure of mice measured by telemetry,
F n Principal (red) and intercalated (green) cells hypertension caused by mineralocorticoid
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E E E&EB Takeshi MARUMO

Toshiro FUJITA, Emeritus Professor Project Associate Professor
BPISE : BEADRAR. SME

Specialized field : Nephrology, Endocrinology,

And hypertension

E-mail : Toshiro.FUJITA@rcast.u-tokyo.ac.jp
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Synthetic Biology

BRITHRRE
Yachie Laboratory
http://yachie-lab.org

EaFIZRARZILEY 28 F T /N1 ADRFE

Developing genetic devices to accelerate life science researches

| rEpassE =R 3]

IWEBEDHIE—DDRBMASEDKLDITEY EIFSNBDT
L&DH ? Fle. BeBDEDZNZFNOMERTIEED L S5
FRYNIT—=IHEELTVWDDTLELDIN?

B> TVRE2TOEGYRATAFERZD S, ZNEFN
DR TIE. BRBRHOSTENEMICHEEERAL. XELEHS
BEELTLE T, SSICEHMIBEYIF. TORES. HEBEENS
EEUZRE D OBACBIKEZRET D5 DEMT. B35
B EMR IS 2= —y 3V ER>TVET,

CDEOIBEMBEGYRT LAZEHRIT DIHICHERSTHRA
REMOAEEL TVWE T, ZOEKRIGHFOMIBOEELERRT D
CETIN. EBEDMBRECIREGRZMRZISICINET D12
HIC. PUBRREZZT (ERMYV AT LAZHERLLILLTBDEHIC
MREZRET D) EVWDHRZED TVNET, HEEN MRS NI
fREFE>T. TNECRETH > ARET — 9 DEEZETTREIC U
TEGYVATLAZRAEBET D& FBBICHEKEZSIET 5@
BICBVT, &z LT RO #ZERI2Ex2EEL
TWFT,

BHNICE. £ Tz y 392 [DNAN—I—
Rl | EABERESETMRZDEGTIEVS/ LFE. EEDNA
YOIV VT F=IVA ZVIEMENABLT. WERADY
VINOBEMBEERR Y MO —J#SE(ICEHA TE B0, MR
S HRRERRET U —Y V0T BT B ASDOFREE R EEE
Mo 2EAZRE - DEEL. BEMUTCEFTEDRIICTDHE
MERERELTVED,

Enhanced
cells/forganisms

1] £EBHEARZNRT DRCIRBELF T/ N1 ADFFFE
Development of genetic devices to accelerate biological researches
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Nozomu YACHIE, Associate Professor
BI9EH : aREYZ. YRTLEYF.
BEEREDHZ

Specialized field : Synthetic biology,
Systems biology, Computational biology

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

I “Enhancing functions of cells”

How do our bodies develop from single fertilized eggs? What kind
of different molecular networks are working in different cells of the
body?

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

Biotechnologies are rapidly evolving. Observation of new molecular
and cellular systems is one of the fundamental approaches in
biology. To further accelerate our life science researches, our lab
switch gears a little and develop genetic devices to enhance various
functions of cells so that biological phenomena can be easily
analyzed using the enhanced cells with existing instruments and
biotechnologies. We also aim to understand biological processes
of living systems through the research developments for precision
control of cells.

Harnessing the idea of DNA barcodes that tag biomolecules and
cells, genetic engineering and genome editing methods that edit
genetic codes of chromosomes, massively parallel DNA sequencing
technologies and data mining approaches, we are developing various
synthetic cells and new biology research strategies. Our research
target involves high-throughput measurement of cellular protein-
protein interaction networks, tracing of cellular lineages of complex
mammalian systems at the single cell resolution and a technology to
dissect and reconstruct heterogeneous cell population to understand
cell-cell communication and molecular networks behind the complex
systems like cancer.

(2] MRy > /S0 ERR Y D -0 BBRICEHIT BN —0— R T 21—V 3 VilEEE
Barcode Fusion Genetics to identify cellular protein-protein interaction
networks

B

B rohs

Motoaki SEKI, Project Research Associate
SRS HFEYS. GlEYZE. flEY=

Specialized field : Molecular biology,
Synthetic biology, Cell biology

E-mail : moto@synbiol.rcast.u-tokyo.ac.jp
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Barrier-Free

EEiHRE
Fukushima Laboratory
http://www.bfr.jp

[EEIFEOHRATALHZONI 7T —{LZHRARTS

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

UNBFTIF. RECERICEEZHEFOEAIE L LTIFHER
NDOREHETHZDBESHEZDDIC. BEDHDLEEMNRS
NEFREF T, AEHEONU T TU—bEBIBULTHRELTW
F,

BEZREESDEAS5BE UTDRRICIIMULDD, ABIC
EOTCDIAZa2Tr—YavVDFRE, BEABRDEEKRECDONT
BKIBEHIC, BREODEEEZEFMEDOHUFICOVTHHEL
TWFT,

2EOO/IEREREIE. HRE. BEZOWR. EITFOH
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Satoshi FUKUSHIMA, Professor

8 FRIEH  FERONN\UTTU—F BEER
XERT & ADEEER

Specialized field : Interdisciplinary barrier-
free studies, Disability studies, Assistive
technology and human interaction

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

B25&LUTEET

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.

(3] iBRPERER T 2BEHE FRRCTO)
Prof. Fukushima communicates using Finger Braille
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Jun ISHIKAWA
Project Professor
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Lecturer
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Assistive Technology
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Creating a new societal system for people with difficulties in learning, working and making a general living

IROCKET. DO-IT Japan.
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Kenryu NAKAMURA, Professor
BPISE : BRERA. AAC. SRR
Specialized field : Special education,
Augmentative alternative
communication, Assistive technology
E-mail : kenryu@bfp.rcast.u-tokyo.ac.jp

FEFFETOY T FROCKETIZSMUL TS X /N —
The member of ROCKET project

IROCKET, DO-IT, IDEA Research programs
exploring barriers to social integration

‘ROCKET’ (Room of Children with Kokorozashi and Extraordinary
Talents) was first implemented in December 2014. It involves
selected elementary and middle school students with exceptional
talent, but who also have difficulty integrating within formal
educational systems. This often results in their non-attendance

at school. In addition to its focus on research, the program offers
ongoing support for the participants’ studies and social interactions,
and since its launch it has continued to receive significant
recognition throughout Japan as a unique yet practical research
initiative investigating new approaches to social inclusion.

Since 2007, ‘DO-IT’ Japan (Diversity, Opportunities, Internetworking
and Technology) has conducted a program of action studies and
provided ongoing support for students with disabilities during

their transition from school to higher education and employment.
Technology, and its sustained use, is at the core of all activities

in the program with the aim being to find and nurture future
leaders from those who participate. Other modules include ‘Self
advocacy’, ‘Understanding disability’, and ‘Independence and self-
determination’.

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

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

‘%
'1gf

DO-IT JapanDEET075 LOEKF
Summer program of DO-IT project

= =iE EE  soens
s = Tomotaka TAKAHASHI
LE Et* P%F:cta iris e
Takeo KONDO, Associate Professor
- b B
BISE © NRIIERE. SRR Enlk:cl) ﬁ(zcm

Specialized field : Special education, ~ Research Associate

Assistive technology
E-mail : kondo@bfp.rcast.u-tokyo.ac.jp
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Assistive Information Technology

BMRE
Iwabuchi Laboratory
http://iwalab.jp

B0y ICHa77/00— (FLT7) =FAUIEZERRRE

Developing assistive technology based on existing mainstream technology

IZiER#ES > £&h5EIC. 2’ O0—/NbIC
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(1] IvE1—9EYa VEBALLEEEEDG 3 AODOTHBEEEL 525V T~ [OAK]
OAK: a switch software for people with severe and multiple disabilities using

computer vision
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Mamoru IWABUCHI, Associate Professor
BPI9H BT, ZILT IIE. NUTF IU—
Specialized field : Assistive technology,
Applied mainstream technology. Barrier-free

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

IMaking assistive technology
as everyday technology globally

Our project is developing assistive technology using mainstream

ICT. This approach aims at promoting the use of assistive technology
globally including in developing countries. There is currently a

world trend for assistive technology development to use existing
mainstream technology, such as smart phones and tablet PCs,
which lowers the product cost significantly. However, this does not
necessarily mean that the users acknowledge and widely use the
technology. It is necessary to have a clear vision for the development
and use of assistive technology to match not only to the user’s
needs but also to the change of the society, e.g., the change of
technology trend, infrastructure provision, and disability legislation.
Mainstream technology’s functionality allows the user to transcend
human abilities. This changes the people’s view of disabilities and
assistive technology from functional compensation to functional
enhancement.

The main themes include:

(1) Development of ICT-based assistive technology for students
with dyslexia/dysgraphia

(2) Development of assistive technology for severe and multiple
disabilities using computer vision

(3) Communication support system in care settings over the
Internet

(4) Development of assistive technology for developing countries

»
ERIENENERBFEULIETSh>THRO 7Y [FvFU—R]

Touch & Read: a speaking PDF viewer with OCR for students
with dyslexia/dysgraphia
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Tojisha-Kenkyu
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Kumagaya Laboratory
http://touken.org
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Facilitation and verification of Tojisha-Kenkyu through an interdisciplinary approach
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Verifying Tojisha-Kenkyu in collaboration with academic researchers
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Shin-ichiro KUMAGAYA, Associate Professor
BFISEH : \ERIZ. SEER

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.
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Measurement of the eff ectiveness of tojisha-kenkyu
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Intellectual Property Law

FMBAEEERTE - FINBIEEZ 8 < DILEBER

Intellectual property law and policy

EHARZE

Tamai Laboratory

I EDRRSE DM L & 5081

JO0-NIUEDERPEDBORMEHZZ(F T, FNHEZH
CREHED. EREZERFINTVET, BARETIEF. LTFOK
SIBDHT. TDEHDFEHZY —FUTWVET,

(1) EXRMWEE

E¥R) (LR DEEMBDOTI. TEOKETIIAEFFEE
BoTHY, BREOBSEECEESHBI ARG, 11
EOERCT. DHEOHHEREERSRKRERT D18, £PH
IBHFERE(TV, —BBE R ERMBRILAIE % L3 Uiz,

(2) BREURFFETFOERITE

MM EESH B COWRIR My I1, BEUBRIFHEDIER
THEICH S 2HIICET BRIBT Y. —EHE CHANTEZIN T
BOEFRETIH, TEHBES S HMEH ABELERSLET,
ZIVSHBEREN S, BERERRLTVET.

() ERZEAIFEHERSTRANDZEDER
BHEEFLVT—OORAERBT DENSTEF HhDOTEE
ASNFLATLUR. LN USE. BREEHIBHOY AT LARET
B, SLURIDTELBH>TVET, FFENETEICRET B
WS RAID T CHERIE & SEENCRELTLK N EZX TLFT,

(4) EEERBIETET AR

EXEREETE. BRORLUPEEDT I LRAERRT B
HOERHINE SFET DD, A/ N—Y 3 VOHRE L THIER
EER - ERENZAL. BRIBIENROONET, BEERE
DI [CEYBRFFHEDEVFZ, A /"= 3V ENTU T
NVR. ERES CERRELR S ORRERICREI LFT.

(1) 9734 bF T2 (FREXAOH HE79IT—8)
Satellite Office (Sapia Tower nearby Tokyo Station)
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Katsuya TAMAI, Professor
BFISE | ANMEL
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) 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.

(2) 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.

(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.

HEHBUR

P ¥

Sachiko MASUDA, Associate Professor
BFIH : ANHEL. P EX -
ERREE

Specialized field : Intellectual property
law, Patent law, Lifescience related
legislations and regulations

Rl #HFE o=

Yuzuki NAGAKOSHI
Research Associate
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Biomedicine and Law

T2 S5—HRAZE
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

KENSOMARRZERET BHDRYFv—igE, 7oUT
L=y v MNHMESESIUEDEEICEREZLTIARE
TBR2TVET. KT, NAFAT A AILFBFICBITEZRENSD
MABLROBEFEDICHICINSNEDK S ICHELTVDHZEDH
LTWVET, INFTICHRSNEERDDELTIF, N1 F D

CBFB7Y ST -y TZR)EREDOHRERIZ
TV A/ R=23VDIDDRYI— b7y FOEBEUEZERLUICE

£ [Bridging Islands (Oxford, 2007) | . 1998- 2007¢[CFDA
[‘_J:D_CE(DIL\L*IK%T%[LE%_Q'_%T S ERICHEMBROTZT

R %ﬁf’ﬁﬂ%%f"&%’)%%ﬁﬂ’ﬂ%ﬁ%@ﬁﬁ%ha“a‘lj‘%)/\/(2‘/\/?17—
@Eﬁeﬁk%ﬂﬁt‘)b‘l: U7zim (Nature Reviews Drug Discovery,

2010) . RENDSOMFTHRRDBEHEEICH1T 2 EB EDHEFHFRD
REIDEBRERZITRV. EENFHNRNNMEEZER DN

SERBEEOHNE. SES5IDUEMEDHD I EERUEHNY

(PLOS 2014) H'&pFET,

INAFARYF v—(F. OBFORYFv—0EEF—IRZHT D
BHEBEEZEEL. BRLICEDIBECERR CERBSENEICK
BINDREVLBIOCRZZHET. NF. BRHRICDIEZZX
RBEAHDNBERIND CEZBHKL. ZNZENOWEBR(ICHEBGRE]
NHESEEAR ORI 2BEBLEENNETT, AIFR
ETR. BICIOTOBRICHT 2N CEREEZERL. BN
[CxRy hD—=TJ /DI ETHRNBFHFEPENZD DRREAF ZHEET

2EEE-O>TVET,

(1] 20074 (cTITENI= [Bridging Islands]  (Oxford Univ. Press)
[Bridging Islands]  (Oxford Univ. Press 2007)
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4 0ON=bHrRs5—
Robert KNELLER, Professor

- BRIRE : KEENA T AT DIVRRBREDFEFEE
N F —jfeE
Specialized field : Building of internationally-competitive
* university spinoffs, Promotion of entrepreneurship,
Intellectual property and regulatory strategy for
biomedical startups, University-industry cooperation
E-mail : hide@cd.t.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.

namre
REVIEWS

DRUG DISCOVERY

201040 [Nature Reviews Drug Discovery] D5t%

[Nature Reviews Drug Discovery] (2010)
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Political Administrative System

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

A—SLEX NI —(Ck>TREA « (TR ERHT 3

Oral history Political study Public policy administration

1) #=3SW-XANU—-OYTT NEBGAE
BEEAEITR. MEBEBMRREEPDIC. A1 VIE 1 —EFH
DO ZEITH>TVET, HHEFREEHEMOBEERICDVLTE
MPICIAREED TVE T, FERERBIERIIFIRDFREEEN
BCOVWTHEARICEFLTVET,

(2) HEBATEARA

SERERDDET BEHEDLERIN. SSEEEOFLRBY
& - (THEE LS YDA U ZDABHBIE DA LEDHES
LTLET,
(3) TEBCEERR

BSHILIS QBRI ST B TVEOBIEEHR. BrOBRBHUAR
DBUSEIMEEICRIT BHTRICEU A TNFT,

(4) FeimRHBEREAR
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Izuru MAKIHARA, Professor

FMSEH 7 —SILEX MU — - BUAZ - ITRE
Specialized field : Oral History, Political science,
Public administration

E-mail : contact@pha.rcast.u-tokyo.ac.jp

AEOMINEEH
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(1) Oral History Projects and Political History

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

(2) Comparative Public Administration

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

(3) Judicial Politics

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

(4) Advanced Public Policy Research

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

BISHRE
Baba Laboratory

http://www.zzz.rcast.u-tokyo.ac.jp
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HZEOHAABTHDAN_XLAZIETVRICKH>THERATS -
Unveiling the Mechanism of Scientific Research Empirically Y
o
I*5|'$%0)IEET“I373L\7J‘“\ Focusing on dishonest conformity in peer review, in which authors
*E-@:E)HL\?THIJHE‘Ei‘%@b‘ reluctantly obey referees’ instructions in order to have their papers
. N N o . accepted even if the instructions contradict the author’s scientific
BRUCHXADEREDOIAY MR LT [Fo72<E] & belief, this study aims to illustrate the nature of this specific form of = O
BUTEIDTIERL., [BRRFELLN. BFREICK>IEHNE dishonesty and examine the determinants of dishonesty. Drawing 1= 2
<IRENB] SHBTLTETTHR% [Dishonest Conformityl & on survey data of Japanese life scientists, this study shows that .3
_ R - _ _ the conflict between authors and referees in peer review is quite I~
=E A M - ~ — ~
E_?Z bt TRORFIE. &Io. £DES 7&%[;%: D TCIDEOR common and that a majority of scientists decide to follow referees’ x €
TABNEEZD2DNMDITLTVE T, HADEGRFZEICHT 252 instructions rather than to rebut them. The results suggest that e
HSE. BIBEEEAFEDEEDA—HIGMH TEBICET>TH dishonest conformity occurs more often in basic biology than in T g
Y. HEEOSBRFETEICRKT 5k U BTOERICHES T& medicine and agricultural sciences, when the corresponding author C
- ok s EEE ALY is under stronger scientific competition, if the author is an associate
ZERLCVET. ETILAMNSR. BITRO, EES professor rather than a full professor, if the author has no foreign
BNESE LYY v —[CISTNTVDES. Fle. wXHPAA research experience, and when the paper is submitted to low-impact
IST KDV v —F VLW BERA VST ~ - Vv —F)LICEIBE journals rather than to medium-impact journals. B c
N2BEFIC, KVBRICEIZTEMHBPLE Uz, HRHIC, A university laboratory is a fundamental unit of scientific production, i
SEYSEIEREB AR ORISE LETEE R 2EAHL B ET . but optimizing its organizational design is a formidable task for c
o lab heads, who play potentially conflicting roles of manager, -
Iﬁﬁﬁi@%ﬂﬁi‘gﬁﬂcab\t educator, and researcher. Drawing on cross-sectional data from a °
EDNLSICIRT =R THIEEBLD questionnaire survey and bibliometric data on Japanese biology % <
AT o i | — (= s . - _ professors, this study investigates task allocation inside laboratories. B
7(—7—6}}\7142(;25 W, _X YN=LEDEIBY 17 =8 HEZ:) Results show a general pattern that lab heads play managerial roles
. ZORREMERRICERLLEXT. BEROEGHZOEENS and members (e.g., students) are engaged in labor-intensive tasks
[F. HREORNSENEE]. X VN—NEEREDHEENNRY (e.g., experiment), while revealing a substantial variation among P
2O RBYTBEEN B 2RE. BEERTOEENHBELEL Iaboratgrie's.'Further e'xa'minin'g how this variation is relqted to lab- ':'Eg
- N . & (L. BRI LT e level scientific productivity, this study finds that productive task e
2o YRTEDDEEENDEEZH » Ll allocation differs by context. In particular, results suggest that £
EOBNEBA AT —INN—Z v TDH DI A TREDBIIED (X significant task overlap across status hierarchies is more productive Ea
ULT. EFEICEL CERBAEE OB SN E N Th 2 &= for basic research, and that rigidly separated task allocation is more 7l ‘T_g
s TLOET productive in applied research. However, optimal task allocation, s E
A ° with regard to scientific productivity, might conflict with other goals F5
of academic organizations, particularly training of future scientists.
The paper concludes with a discussion of the policy implications of
these findings.
N
1) II
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s g | 7
Submitted to a o) 4 = el /’I“‘- S 72
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HEEDY A TRILRRA /80 hDLE
Comparison of Publication Impact of Diff erently
typed Scientists
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Dishonest Conformity to Inconsistent
Instruction of Referees
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Research Process and Task Allocation in Laboratories
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Yasunori BABA, Professor

SM9E | EERER. BREZR. RZURZ. BERiEER
Specialized field : Evolutionary economics, Business
administration, Sociology of science, Science and
technology policy

E-mail : baba@zzz.rcast.u-tokyo.ac.jp
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Islamic Political Thought

HMARERAE
Ikeuchi Laboratory
ikeuchisatoshi.com

1 25— LAHOBIBEFRHEA & HEFZBEFMICEHED(T.

SENBITHCE<RFZHAT S

Individual and collective actions spontaneously motivated by the Islamic religio-political normative systems

I 25— LB OREHENED 1T DEA & HBHFDITE)

BEROEBARICEVNT., 41 AT —LBDRHFZ0REBHR R
&, BEOBUBRFOMILICERLTVE T, A A5 —LHBDHF
(D) NDEEHNRBEEHY. TNUCHESEMNEDORBEN
DREOEL2DHRAN B SITEAPERDABDFE. {EED
FEERCREZHEAE UCERECS EEREY. EANAEPER
FEREVSRREIZHIGERUCERNBEE F. BRIBEERE
EHFREMTEOIETVED,

HER -7 T7UA -EBPIP - BE7IFERLE ULEVLDD
[ AS—=LHFR] CBEVWTZNFFICEETIH. AROBREID
ST PREDOERE - SXEHRICEVTHIEHMICRIED
FIENBESNNCR > TVE T, BERERICKDDEVILTZTUH
TORMBREEZE Y. TEETHAENICIR I 29808, - BREE
BOIO—NIL - IN—R(F, ZORND—EBTY,

A AT LBGEBEMRETIF. HRSMTELD A AT —LED
HEICK > THFEDITONEARRICETDBHRAEBEBINEL T
WET, ZCTHESNEEZADL S, A AST—LBNBEAZ. 5D
WEHEEFZ, BENICERTEICHIT CEDIT. SEYERM
2OBENT 79 —E UTRIISE28EE. EHROAIEES - &
RERO@ANS. ERN - BELENCHRELTVET, COEHE
By - BN ARARICE DS, BEEFHN. BRACER. 7O0UX
LAETOBERE VSRR OERBCEDIRANREEICE TS, 1
AT —LABOREBIBRHOOAEM ERHELRZHEEBL. SEAREBE
HRCHFDRHEY - HENREONIIZRLERE T 2 HFEDOE %
HIITREMN - ISENBOFORMELTUVED,

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.

252 9 LA
0 -

) MR5—LEOEE

C HEHIR

A =

Satoshi IKEUCHI, Associate Professor
BFI9H | (RS- LBUERE. PERthEE.
EEE R, ERERR

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

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

atRAZE
Shintani Laboratory
http://park.itc.u-tokyo.ac.jp/econ/shintani-lab/index_JP.html

FEEBEROFHEICEI DOV I OHETT L ORFEEHEE

Development and estimation of macroeconometric models usable for policy analysis

I b LY ROFERRBSRIIS R

BERBROEREANNT DIHICE. FTEUSNTIORH
F— I EERNBEREBEREDO MY REBSNZBROM
DILHWIDRENGIET . COBNICHRIISHESAL.
FHB MUY R TEOSTATTLER b LY RS ZETICT T
DEBEMMTICEMIANBRABFEZRRL CEF UL, RET
3. HEGN LY ROGRICEDS T, HRFMOHHR-E kL
Y RPEBE(LET I D SRET BHDH LW FEERR LT
VET.

IDSGEEFILDRF & HE
ERBER PP RBER DB M ROIRNB Y I OFF DT CTIEH
BELRETEHOI I ORFZNERZER LI [DSGE (dynamic
stochastic general equilibrium) £FI)U] AEHDNFET . BEEFED
DSGEEFIWZHRULIZHULLWETILOBEY. EFILOEE/NS
A= BT —INOHET DMAEEDTVE T, FIX (FPRIRT
[CRDERMBERETHE T D/cdDZa— A VI T VEFIVTIF.
TENERDOMECERAEDETZENET 2917 P, RBER
BICET 31EREFH I 2EEN. BERNRELG T 2EERIES
NIA=FERNFT, REATFEOEFBERICRKRIND KL OR

IHRFEDSGEE T ILDHERBEDH R DEDH TVE T,

[ERREESOES==0EE AN
Nonlinear trend in Japan's unemployment rate

£
CA G — —
| #ie JTRd
- Mototsugu SHINTANI, Professor
| SM5E: voDEEY. SHERES

E-mail : shintani@econ.rcast.u-tokyo.ac.jp

Specialized field : Macroeconomics, Econometrics

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. For example, to evaluate the
effectiveness of central bank’s monetary policy in the New Keynesian
model, structural parameters regarding firm’s price and wage setting
behavior as well as firm’s information updating frequencies are

very crucial. Recently, we are studying the problem of estimating
nonlinear DSGE models such as the one with the zero lower bound
on nominal interest rates.

policy function of Interest Rate
1.0 | |
1.08 -4

1,074

0.9
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Policy function of a nonlinear DSGE model
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1R UR R EERBEEZE
et v . Strategic Planning Office
Strategic Planning

Mo $REMFMESICIIHIL. F-AoMEhEEaiEis T 3MRMARTRIA Y MEER
N Explore R&D management systems toward mutual benefit and innovative outcomes, based on the idiosyncratic analysis
(]
= RELHEPAZENMBEICHENT. EVICXY Y hZEEZ LR Researches on Academia-Industry collaborative R&D management
WO RBERICEIF TR EREREZED TV IO DIATEFERT Y system and scheme, studying based on actually running projects
—— XV HKCDOVT., EFRNSBHZRICAEMRZTVET. FIC. 7 via collaborative works with companies, government and other
- DN ALDEKCDEND T —YREPZFDIEM. FNAEEETLE organizations etc. Issues covered are as follows: Reciprocal R&D
= 2 CTREGESCONT. RECEDAS. HEGRERE SE management models, Interaction and synergy generated from
i.% LE L CEERRAEDET. interdisciplinary/intersectional structures, Schemes for producing
I5 research projects aiming to contribute complexities in actual society,
X especially focusing on targeting, evaluating and selecting themes
i\l__(‘ % leading to maximize the outcome.
w
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E Kenshi NAKATSU, Project Professor

° BI2E | BT/ N—2 3 VBER
= Specialized field : Science and technology

policy
E-mail : k-nakatsu@spo.rcast.u-tokyo.ac.jp
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Information, Culture and Social Studies

HEHRE
Mikuriya Laboratory

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

BrasEs

Study of political history

lfRE>yO0v ok
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Cognitive Sciences

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

BEHR

e 5

Takashi MIKURIYA, Visiting Professor
BRSE  BUBsE. A—3IL - EXKU—,
REBER. BEREBUE. 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

E2HARE
Watanabe Laboratory
http://www.fennel.rcast.u-tokyo.ac.jp

SRATRIS IR 5 D ARIDID & TR S IRMEHZ

Interdisciplinary investigations on human minds and behaviors from cognitive scientific perspective

ANEZSTRATH Y AT LOMZHNEREZENE LR ZT
L\ BRLIRDINBEZ K D RAIRREICKY U TRIZNR/\— Xz
BFLU. MADHBORZRERNICHZ DI2HDEEE U TORMBZE
DERZEELTVE T RBROES - RARZ - MBZREDF
EEPOELTVNEIA. OITERDEBIICE U ANT, AR
DBAITE Z T E(C T D ERERY,BEREBEDOMZHIMRH. 2508
FORFERIGNDIER. TNOSDOHROEFSEE ZEUICRLEZA
DETTEEDTNE T,

(1) Amsmgazes) - BIERBBRROR S HIER
Explicit and Implicit Processes in Human

Research in the laboratory aims at using cognitive science to
understand various issues in our everyday life from the scientific
perspective and to develop the basis of interdisciplinary
collaborations. The main themes are:

(1) scientific investigations on explicit and implicit processes in

human perception, cognition and action,

(2) interdisciplinary approaches to cognitive science, and

(3) real-life applications of knowledge of cognitive science.
The research methods include but not limited to experimental
psychology, cognitive science, and brain science.

EEHHR

pit =

Katsumi WATANABE, Visiting Associate Professor
BRISE | ZROEZ. FARZE, BRRE

Specialized field : Experimental psychology.
Cognitive science, Neuroscience

E-mail : kw@fennel.rcast.u-tokyo.ac.jp
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Energy and Environment

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

KR T REFEE ZORMNFELEICOVTOHE

Research on the next-generation photovoltaics with high efficiency

KEFRAEELIRER LER2ER
Department of Multi-Disciplinary Sciences,
Graduate School of Arts and Sciences
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IPCE of series-connected tandem DSSC

(1] 58115 = TR U T R Rims
KBS

Dye-sensitized solar cell (DSSC)

HHAIaES AT L N

Intelligent Cooperative Systems

For the realization of the low-carbon society, it is greatly to be hoped
that photovoltaic power generation systems will come into wide use.
To achieve the aim, a drastic reduction in the power generation from
photovoltaic devices cost is absolutely essential issue. Molecular-
based solar cells such as dye-sensitized solar cell, organic thin-film
solar cell, and perovskite solar cell have received much attention

as potential low-cost solar cells. Our objective is the efficiency
enhancement of the molecular-based solar cells via the development
of novel materials.

%

#ll &S

Hiroshi SEGAWA, Professor

BRSH | ABAREE. ROT A1 MRBZEM,
NATUw NRBZEM

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

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

EERRE
Hirose Laboratory
http://www.cyber.t.u-tokyo.ac.jp

IN—
ARDEHF « SRANEEN Z sk B

Augment the human abilities with the Virtual Reality technologies

that unites humans and computers

Fr U7 )T 1 BEiii CABEEHREROBRSZEY

KEPRIERIE T3R5
FHERMIBERF T

Department of Mechano-Informatics,
Graduate School of Information Science
and Technology

N=FvILUP7UT 1 EifiZinE . NEEFERKEDH B
<—MEL. 2R EUTBERBERUEY AT LAZRTEIT D1V Y
T I —AEMICOVT, BERIMORERED SEAiTICK > TEHEIN
BIAVT VYPEIMDHERAT CZERRICHEZITO>TVERT,

WERIBER, JORE—IIWAVITI—R. SA4AT7O0TFDHE
BMRICHMA. INBEZ21—-IFPLTERITZTIIINZI2—Y
P LWEY, BREOAFIVEZHRERITDBHREI SV RO
I T MECRUBATVERTY,

FYINZa—IT L (FEHVRET)
Digital Museum: On-site VR Exhibition

(1) 702 E—9IERKEF « LA
Cross-modal Gustatory Display

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

B9 : N—FvILUPUT 1.
Ea—~NXVAVITT—R

Specialized field : Virtual reality, Human
interface

E-mail : hirose@cyber.t.u-tokyo.ac.jp
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Information Devices

thEf - Ef tAR=E
Nakano - Tanemura Laboratory
http://www.ee.t.u-tokyo.ac.jp/~nakano/lab/

FBFETAL. BNT|ICKZRE. 1RE. NETS

KEF 7 /N1 ZEALT S

AERTFRARS EXRIZER
Department of Electrical Engineering
and Information Systems,

Graduate School of Engineering

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

and harvesting

RERDHBHRBER Y NT—T. HIERIE - SLRICEIT T,
{EEYEEHER—(C U UL SR E S L —Y - LED®
FEENEEHT/NA R (HRA v F. BREBRE. K7V TRHRE)
E. INSDOFNA RAZEREUTER SN 2 SHAER L ERER
HKFNAR - AEBOBEHRELTCVE T, FleIxIF—RE
DEFRICHEIFT T, EEYHFBEERCED<S<HULLEWDERGABRE
PENZIGAUEBEIREIRIF—Y AT ADORERREDIT-
TWVWET, INSTFT/NA RZERT BIzdbD. InP. GaAEHR_ED
INGaAsP. INGaAIARRBEICLDEFIAI7ONTOESEE.
GaN. AIN. INNZEDIIEEEYDERERCINIEMD. HRYR
T9,
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Yoshiaki NAKANO, Professor

M98« AEFIF. AEEOES.
HIRIF—FINAR

Specialized field : Optoelectronics, Photonic
| integrated circuit, Photoenergy device

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

TIAWNAATH)OD— NH

Chemical Biotechnology

RN T F REIE

Pseudo-natural Peptide Therapeutics

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 lll-nitrides such as
GaN, AIN, and InN, for fabricating those devices are also investigated.
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Takuo TANEMURA, Associate Professor
BM9H  ABTFIZE. FEEATNAX -
B0

Specialized field : Optoelectronics,
Semiconductor photonic device and integrated circuit

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

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

AEFIEFRIARE {LFEF
EMEREZHE
Department of Chemistry,
Graduate School of Science,
Bioorganic Chemistry

HIMRETIE. BRIEZOER S ERIMZEYZICHI) ANS
ElCKY, INFTHRDVRHETH > LARREICHKE L TLE
T, Flc. UATIVRET T /OIV-DNSVARVWIRRZHET
BTET. NAMOBWNAF T T/ OI—HiiDFFE. £ UTE|
RICETOBMDHARZELTCVET . EARNBIHARASE TEICR
DET. (1) FEXRTIFRUAY RSFORIEMA. (2) BRRIT
VIZFUVT, (3) BMRAMDD Ry MERROHEIL,

(1] RaPIDYRF A TEBSNIEHRTT R EABNS /30 B E DXIRILERHRE
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

B8 s AILNAA0OY—, EYERIEZ

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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MOT (Management of Technology)

EEpERE
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/R=y 3V ENRLICETDANPETRI A M i
HEUEDBVEMICET HMNHET R I XY MDEBESZ PN
(2. (1) H\EF—9IPEBEERZEZAVCERIAFE. (2) T—ARY
Fq4—. (3) EBROEMBARTOITINIBINTDECEKD
U —FZEDFET. BNNDEECHATEE. EREECEEL
THREHBEZITHO>TVET . ART—DFHIE LT, [HiiiE
&, WHEAEDA D Z X LD
YOS IV RIAY N
EM] BETY,

[EREEZCHIFZT—T
[fERE(CHIT 2 FADE

(1] afegoitsgEzy k-0
Co-inventors network of cooperative joint venture

Bk Y bI9—0 HH

Information and Communication Technology

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

BRIDE | KTRE

Specialized field : Managemet of technology

E-mail : toshiya@tkf.att.ne.jp

FTHE=
Morikawa Laboratory
www.mlab.t.u-tokyo.ac.jp

T —IEHEIH T NERE LS RREBERIZREAEL

ER BB/ HAIBENEEICDORITS

Envision a future industrial, economical, and social structure

TERIAFM EXRIEER
Department of Electrical Engineering and
Information Systems, School of Engineering

by developing information and communication technologies as a basis of data-driven economy

IEkE7Y94 29 3ICT

RRZERIBICT (FBm@EEEI) LT, [E/DAYI—Ry b
SN2M/Ev I F—9] [Ty D=0 [ENAIL/HER
BEE] MHEREE (BR. BE R2. AXN—hJUYRE) | &
EOMAZEDHTNET . 5D RICESIND [LBLEFREXR
BANI—=LT—9 (BVUENSEBONDERINT—Y) | h'&H
SHORREBGDMFTT, ICTCTEHOTCER /M HREEDK
EREZ(COBIFCVKTEZBENELTVE T,

. (:‘_-' .

1] w2 NLREZIUVS
Bridge health monitoring

SRRy hD—2 choco
Wireless sensor network “ choco”

BICT for designing our future society

For designing our future society with ICT (information and
communication technology), our projects cover a large spectrum:
loT/M2M/big data, sensor networks, mobile and wireless systems,
and social implementation such as bridge monitoring, agriculture,
maintenance, and smart grid. The huge amount of various stream
data, i.e., time-series data from sensors, collected in the cloud will
be a new source of economic growth. Our goal is to transform our
industrial, economic, and social infrastructure by designing data
driven society with ICT.
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Hiroyuki MORIKAWA, Professor

B9E : £/ DA VI—xv b, M2M,
EvIT—5, EREE

Specialized field : Internet of things, M2/,
Big data, Wireless communications

E-mail : mori@mlab.t.u-tokyo.ac.jp
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