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The Laboratory for Future Interdisciplinary Research in Science and Technology (FIRST) was established on April 1, 2016, by merging five
research organizations: the Precision & Intelligence Laboratory, the Imaging Science and Engineering Laboratory, the Quantum
Nanoelectronics Research Center, the Structural Engineering Research Center, and the ICE Cube Center. FIRST aims to contribute to the
realization of a prosperous future society by creating innovative industrial technologies through the integration of various research fields such
as mechanical engineering, electrical and electronic engineering, material engineering, information engineering, environmental engineering,
disaster prevention engineering, and social sciences.

One of its predecessors, the Precision & Intelligence (P & I) Laboratory, was a research organization formed in 1954 through the merger of
the Research Laboratory of Precision Machinery (founded in 1939) and the Research Laboratory of Electronics (founded in 1944). In addition
to producing numerous research results, the P & | Laboratory produced two Japan Academy members, Professor Issaku Koga (research on
quartz crystals) and Professor Takashi Nakata (research on gear engineering and automatic control) and made significant contributions to the
development of industry and academia. Japan's roots in numerical control technology for machine tools, the machines used to make
machines, are well known. Recently, Professor Emeritus Kenichi Iga, former president of the Tokyo Institute of Technology, has received
international acclaim for his research on the invention and practical application of surface emitting lasers. The Imaging Science and
Engineering Laboratory was established in 1954 as the Graphic Engineering Laboratory, a pioneering research facility among Japanese
universities. It was renamed the Photomechanical Engineering Research Institute in 1964, the Image Information Engineering Research Institute
in 1974, and then the Imaging Science and Engineering Laboratory in 2010. The laboratory has conducted research from a new perspective
that captures information handled in various forms in information-related technologies, and deals with a wide range of information processes
such as input, conversion, storage, display, transmission, and processing. The Quantum Nanoelectronics Research Center was established in
1994 as the Research Center for Quantum Effect Electronics. It assumed its current name in 2004, and has contributed to the development of
new technologies and industrial applications of nano-optical and electronic devices. Joining these research institutes and centers are the
Structural Engineering Research Center of the Institute of Applied Ceramics, originally founded as the Laboratory for Building Materials and
the first laboratory attached to the university in 1934, which researches urban disaster prevention engineering and has led the filed in
advanced earthquake-resistant engineering such as seismic isolation and vibration control structures, and the ICE Cube Center, which has
promoted the development and industrial application of 3D integrated circuits and other technologies, thus creating a research organization
that accelerates interdisciplinary research and its social implementation.

FIRST consists of 14 research groups (research cores) of about 10 researchers each. Each research core conducts interdisciplinary research
through close collaboration among researchers in different fields and deepens basic technology research in specialized fields such as
information engineering, electrical and electronic engineering, optoelectronic engineering, mechanical engineering, control engineering,
bioengineering, materials engineering, environmental engineering, and disaster prevention engineering. The Biomedical Engineering Research
Core plays a central role in the activities of the Research Center for Biomedical Engineering, a network-based collaborative research center
supported by the Japanese Ministry of Education, Culture, Sports, Science and Technology (MEXT) since 2016. In the Advanced Research
Infrastructure Sharing Promotion Project, we promoted the consolidation and sharing of cleanrooms scattered throughout the campus to
improve the efficiency of research and education, and provided advanced experimental equipment to researchers and students. The Urban
Disaster Prevention Engineering Research Core have played a major role of the Multidisciplinary Resilience Research Center.

Full-time FIRST faculty members are also affiliated with the university's schools, where they teach undergraduate and graduate courses and
provide research guidance for bachelor's, master's, and doctoral degrees.

Research fields of Laboratory for Future Interdisciplinary
Research of Science and Technology (FIRST)
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(1934) The Laboratory for Building Materials was established.

BA0 14 & @ EEHEmKE

(1939) The Research Laboratory of Precision Machinery was established.

iBf0 18 &£ @ EXRWFEFME

(1943) The Laboratory of Ceramics was established.

ZF 19 & @ BT LFWFAME

(1944) The Research Laboratory of Electronics was established.

1350 21 £ @ BT LEWMFPIZBIRI A FPT L oaFR

(1946) The Research Laboratory of Electronics was renamed as the Research Laboratory of Electrical Science.

0870 24 & @ FTHIRRIERZ(SRZEMHIMITRT. BT, ZHMRA, ROBIRZMAPRHE

(1949) The Laboratory for Building Materials, the Research Laboratory of Precision Machinery, the Laboratory of
Ceramics, and the Research Laboratory of Electrical Science were established to join Tokyo Institute of
Technology under the new system.

BF0 29 & @ EFEARIATUA, iﬂ%&‘mﬁﬁmﬂﬁ BIRZMEA, NOEEMRZZNENREV RN, B850

(1954) A, MUZEZEMRFICEMRL, FEBICENRIBITA T iHERRE
The Laboratory for Building Materials, the Research Laboratory of Precision Machinery & the Research Laboratory
of Electrical Science, and the Laboratory of Ceramics were reorganized as the Research Laboratory of Building
Materials, the Precision and Intelligence Laboratory, and the Research Laboratory of Ceramic Industry, respectively.
Additionally, the Graphic Engineering Laboratory was established to join the faculty of Tokyo Institute of Technology.

B0 33 & O BEMRARMRUERERRMZRE L, TEMRARAHE

(1958) The Research Laboratory of Building Materials and the Research Laboratory of Ceramic Industry were
integrated into the Research Laboratory of Engineering Materials.

1BF0 39 &£ @ ENRFXITIFFTIESR Z ENE T FThESR & oilih

(1964) The Graphic Engineering Laboratory was renamed as the Imaging Science and Engineering Laboratory.

Bi0 49 ££ @ TEIEIBENT LAMITIESR Z B BIRITIR L2 70 hEa% £ o

(1974) The Japanese name of the Imaging Science and Engineering Laboratory was changed.

iBf0 50 £ @ BRIBWMILAMFMR, BELEWRA REHFvV/IR RIITHIEF ¥V /VR) ~EE

(1975) The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to Nagatsuta campus.
HwoBTZMERERERF v/ VAICAIER
Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.

TINIFER (1972 F) ZZ Wi DHBEOEE TR
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(1979) The Research Laboratory of Engineering Materials was moved to Nagatsuta campus.
TH6E O BETHRILINO-IAWREYI—BE
(1994) The Research Center for Quantum Effect Electronics was established.
EegE O IEMBIARAZSHEL, RT3 = v I AMKMNE
(1996) The Research Laboratory of Engineering Materials was reorganized into the Materials and Structures
Laboratory.
] I%fggﬁﬁ?%ﬁﬁw}%tii wIRMREYI—ZWHEL, WAESZ v I ARRAHBEEET Y1 iRty
Y —E
The Center for Materials Design affiliated to the Materials and Structures Laboratory was established.
@ NATESI VI RRFAMICFAILERR EEYENREYY—] EE
The Structural Engineering Research Center affiliated to the Materials and Structures Laboratory was
established.
I 105 @ 70VT « PREIGHEWRRE EY Y —&RE
(1998) The Frontier Collaborative Research Center was established.
TRt 1265 @ BEIFMAFRICHEBEYAA IOV RT LARREY Y —RE
(2000) The Microsystem Research Center affiliated to the Precision and Intelligence Laboratory was established.
TH164E @ EFNRIVI NOZIRAFREYI—%ZEILL, EFF /ILTJ NOZIJAMREY I —%HBE
(2004) The Research Center for Quantum Effect Electronics was reorganized into the Quantum Nanoelectronics
Research Center.
TRt 17 £ @ MEH%RZRE &N CVYU1—Y 3 VIREBESZRE
(2005) The Integrated Research Institute and the Solutions Research Organization within the IRl were established.
TR 18 & @ IWAESZ v I AMRFMBEET U« VAR EYI—ZEIEL, BRBEF2 7T U7IAREY I —%5EE
(2006) The Center for Materials Design was reorganized into the Secure Materials Center affiliated to the
Materials and Structures Laboratory.
FE19F @ JOVT « PRISHAMREYI—, RUFp— - EIRX -SRI MU—, A VFaR—-Y3vEgyy—,
(2007) WEMRED 4 ERZEHRES L, 707« 7R EYI—(ICKRE
The Frontier Research Center was established to incorporate Frontier Collaborative Research Center,
Venture Business Laboratory, Incubation Center and Collaborative Research Buildings.
TR 20 & @ WEELFWEMICHMBLEF 27 TNARFAREYI—ZHRE
(2008) The Secure Device Research Center affiliated to the Precision and Intelligence Laboratory was established.
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(2010) The Integrated Research Institute was reorganized.

JO0VT 4« PRV —ZHRRBNICHELIETOY T « 78, (B) VU1—2 3 VITEEEZRERENIC
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The Frontier Research Center and the Solutions Research Organization were reorganized respectively to
be the new Frontier Research Center and the Solutions Research Laboratory.

@ BEIFMAFMBEYAJOVAT LRA LYY —ZRIEL, FENEY # NI ARV AT LMAFR Y Y —%5RE

The Microsystem Research Center was reorganized and merged into the Photonics Integration System
Research Center affiliated to the Precision and Intelligence Laboratory.

Q@ (FHRETAHARMBRIBRIEZMSMRZELL, HERRE U CRIBRIZMA M ZRE

The Imaging Science and Engineering Laboratory affiliated to the Graduate School of Science and
Engineering was reorganized.

TRk 28 £ @ HGHFERZREILEL, BERIEZMERT, BEBLZME, WRESI v I RM%EMR, RFFPIZEWRFR, 20
(2016) VT4 PHE, VU 1—Y 3 VISR, QBRIEWER. 87/ ILY NOZIARREYI—%
76 U CRIZRANRININ R (RREZERAMTT, 7027 « PAHEITRR, (CZ2EGRIFMRAN, L8R
FHRRD 4 HBWRA, ROBRGEOMREYI— (FR28F4B8BRT2EYY—), HRIZvY
b (FR 28 F4ABRTI101I=v ) DOER) ZHRE

The Integrated Research Institute, including the Chemical Resources Laboratory, the Precision and
Intelligence Laboratory, the Materials and Structures Laboratory, the Research Laboratory for Nuclear
Reactors, the Frontier Research Center, the Solutions Research Laboratory, the Imaging Science and

Engineering Laboratory, and the Quantum Nanoelectronics Research Center, was integrated and
reorganized into the Institute of Innovative Research.

TR 29 F @ FANNERBRTFHEMFFEEZRE

(2017) Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded

T30 F @ RIEHFEMRIT7 ZRE

(2018) Materials Processing Science Research Core was established.

® — - JUTT U/ OV—FKKEMHERMREL Z R E
NuFlare Future Technology Laboratory was founded
@ UN—T . —)URIERFMSEON Y bYRT AHENRBEZRE

RIVERFIELD Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and
Systems was founded.

TR 31 F @ IV VEMKIMHBIMFTMZRE

(2019) Komatsu Collaborative Research Cluster for Innovative Technologies was founded.

® LG X XTG IXIF—AIX—IIFTUZI&T/NAR (SMD) HEHARBEEZRES

LG X JXTG Nippon Oil & Energy Smart Materials & Devices Collaborative Research Programs
was founded.

AETE A @ (1975 F) 93D (1975 F) R 2 1RAT D PEEE (1975 F) R2#R (1975 %)
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(2021) Applied Artifical Intelligence Research Core was founded.

@ MK FNA AR I 7 =Z5ERE
Smart Materials & Devices Research Core was founded.

® ENEOS AN —hNFTUZIE&T /INA AHBNFRHBLEZRE
ENEOS Smart Materials & Devices Collaborative Research Programs was founded.

@ LG Material & Life Solution B@EH ML FRE
LG Material & Life Solution Collaborative Reseach Clusters was founded.

DHS5E @ ENEOS AX— MY T UPIL&T/INA A HERFTHEEZFE L
(2023)
ENEOS Smart Materials & Devices Collaborative Research Programs closed

@ —1—JU7TU/OYV—RKEEMHEINFRHELEZ L
NuFlare Future Technology Laboratory closed

@ HLHIEA /RN—Y3aVHRIVZRE

Innovative Dental-Engineering Alliance Research Core established

NSK b SAMNOY—@BEIAFTMR, TIIIYA VPRI Y heRE

NSK Tribology Collaborative Research Cluster and Digital Twin Unit established

S 6E @ FWEAN/TNARMEIY, RMEXN/TINAZAMEI7, BIFERZMEIT ZHE

(2024) | 2400TWAF 4 JRFRIT, BOI BRI - HAFEHR I T ERE
Establishment of Microfluidics Research Core and Advanced Manufacturing and Social
Integration Research Core by Innovative Mechano-Device Research Core, Industrial
Mechano-System Research Core, and Materials Processing Science Research Core.
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*u ﬁg{ tIgﬁﬂ:g{ j 7 Ihtelligent Information Processing Research Core

Al D IR ERALIE DEERIARRA & £ DILA

Mathematical science and engineering of brain information processing

Ea—<9YA Y R7 A REN=F v VUTUT 4 Human interface and virtual reality
Ea—<VBRRESAZ—T7 4R Human olfactory interface
BASENE LHESER Natural language processing and computational linguistics

AIHgee ea—wvr=2eovA4vye259ay

Artificial intelligence and human-machine interaction

Oy RUICTRET + AT VA EBET—27 > ay T2 R 5 OMFIRHEE 158 & FEOIFIRER £ L - BAEoS LEa Ry b
We organized international olfactory display workshop at London A conversational robot that uses respiratory information for better interaction
5&*? 5? g Prof. Manabu OKUMURA

@ 045-924-5067 @ R2E @O R2-7
@ oku@pi.titech.ac.jp
@ http://Ir-www.pi.titech.ac.jp/
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Research Field Natural Language Processing, Text Mining, Computer-Assisted Language Learning

Objective Development of the technique of natural language processing and application systems
Current Topics | * Incremental Language Understanding Model (Robust Semantic and Discourse Processing).
- Automated Text Summarization. i
- Development of Communication Assistive Technology for People with Disabilities. V=YX AT A TERRELIETFRAMTA=ZVY
- Animation Control through Natural Language Understanding. Disposable maglev centrifugal blood pump in animal test

- Text Mining from the text data on the WWW.
- Statistical/Machine Learning-Based Natural Language Processing.

BEES OFE ORALES OEmal OK—LR—Y
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Intelligent Information Processing Research Core

Nt RRES s

Prof. Yasuharu KOIKE

@ 045-924-5054 @ J3fE
@ koike@pi.titech.ac.jp
@ http://www.bioif.iir.titech.ac.jp/klab/

e J3-11
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MEER - BE | EDFHCERBERLELR EOMEBREOBBLEE 1 - VA V27 1 —X~DIEH
BEOWAEME | - stEmNmERE
CHERROET L
CTLAYRI VAR T =R
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CEFBEERWZAFILESETIL
Research Field Computational Neuroscience, Human interface
Objective Investigate of brain function such as motor control and applications to human interface

Current Topics

+ Computational Neuroscience

- Modeling of a musculo-skeletal system

- Brain Machine Interface

- Human Interface by biological signals

- Motor learning by reinforcement learning

HEESERAWVEAYE—T7 11— HAOFEHERTHEES%
FRAIL, (REEROORY FCEDDAFEBHHT I EHNTE D,
Human interface using EMG Signals:EMG signala, which indicate
muscle activities, are measured. These signals can bring the robot
in the virtual environment or slave of ourselves into action.

hEX =S8 zm

Prof. Takamichi NAKAMOTO

@ 045-924-5017 @ R2E
@ nakamoto.t.ab@m.titech.ac.jp
@ http://silvia.mn.ee.titech.ac.jp/

® R2-5
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Research Field Intelligent information processing, Human interface
Objective Realization of human olfactory interface

Current Topics

- Human interface

- Olfactory display

- Odor sensing system

- Sensory information processing using deep learning
+ Odor reproduction using odor components

AW YTV RT L
Odor sensing system

VITTNBETART LA EELAVT Y
Wearable olfactory display and contents with scents

RAlll &— s

Assoc. Prof. Shoichi HASEGAWA

@ 045-924-5049 O R2iE
@ hasegawa.s.ab@m.titech.ac.jp
@ https://haselab.net/

©® R2-20
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Research Field Virtual Reality, Human interface

Objective Information environment for vital, active and joyful life

Current Topics

- Physics engines, haptic interfaces, and dexterous manipulation in VR environments
- Character motion and VR avatar control

- Conversational agent with gaze and gesture interaction

- Application and extension of metaverse

WEBI VYV ENMEA YR T7 2—RICK RARERME
Dexterous manipulation with physics engine and haptic interface

MEROMBIRROIZHDY T2 A LERERE
Real-time FEM for haptic display of material feeling

Fr 7O ROBERARBEA 2Ty
Character motion design environment and interaction

OFE ONRANES OEmal @K—LR—-Y
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Intelligent Information Processing Reseqrch Core

fiott FEXBR amm

Assoc. Prof. Kotaro FUNAKOSHI

@ 045-924-5294 A R2E ©® R2-7
@ funakoshi@Ir.pi.titech.ac.jp

@ http://Ir-www.pi.titech.ac.jp/

i it BREBENE, YALFE—KARESATL, ba—IreovAvR503ay
WEEN - BT | AOLSICZedaEN, ANEBBATEIMNA VR T 7T 4 TV AT LORF
B OMFEHEE | - BSeAV/REMPRHEE L, RAEORUVNELAR Y b OFRREREIC L 2ER
T NR=YFUTAIEDICNEL -V v FOITH - SRBER
CIEHEEMARIBICE D CAISMNAHERET L
CRBREDE2EBFEETETIRFEI Vb
Research Field Natural Language Processing, Multimodal Dialog Systems, Human-Machine Interaction
Objective Development of interactive systems that use language in a human-like, cooperative way

Current Topics

- Image-based non-contact respiration signal estimation and harmonious communication
robot based on respiration synchronization

- Personality-aware behavior synthesis and language generation for interactive agents

- Creative reasoning model based on non-mathematical logic

- Conversational agents that supports second language learning

I—VrV bOBEICLZN—YF YT 1 RIEER
Personality synthesis based on migration behavior

BlfRH O OIEEMIFREIMTE (F  H#E, & 28
Image-based non-contact respiration signal estimation

E2iy

e B

Asst. Prof. Satoshi KOSUGI

@ 045-924-5295 @ R2i#E @O R2-7
@ kosugi.s.aa@m.titech.ac.jp

@ http://Ir-www.pi.titech.ac.jp/

BRIl DT FERE

C LR CBONNER R Y b7 -7 EHAAEDELBEGFEY 7~ OflE
CEEBEBERVWEI IV R T —DL Ry FREEDHEL
F EEETILEIGA L BEGRHBECEAEG

Current Topics

- Controlling Image Editing Software by Combining Reinforcement Learning and Generative

Adversarial Networks
- Improving the Efficiency of Crowd Workers' Retouching Tasks Using Active Learning
- Personalized Image Enhancement with Language Models

B4R IE D1 NEIS D)
Example of Personalized Image Enhancement

SUPAT Saetia mx

Asst. Prof. Saetia SUPAT

@ 045-924-5066 A R2E ©® R2-15
@ sactia.s.aa@m.titech.ac.jp

@ http://www.cns.pi.titech.ac.jp/kylab/

Bl DT SERE

ORI TFAETAETIL
- IEY—FRE
REI Y bRE—FBOEREERSH

Current Topics

+ Brain connectivity model
- Episodic memory
- Transfer entropy-based causal discovery algorithm

IMRIZBROHBERV AR T4 ET 4 EF LG
General experiment paradigm and sample connectivity model

DANI Prasetyawan mx

Asst. Prof. DANI Prasetyawan

@ 045-924-5050 @ R2% @O R2-5
@ dani.p.aa@m.titech.ac.jp

@ http://silvia.mn.ee.titech.ac.jp/html_en/access_en.html

Bl DT SERE

CRAFTLAARE Y —(CEDIKFY BRI
s BVt Y — 0TS ARAT
- ANBICL 2 E ) BRREDIT

Current Topics

- Odor reproduction analysis based on multi array gas sensor
- Interference suppression analysis for odor sensors

- Odorant sensory test analysis by human

&Y BRATOFIR
Procedure of odor reproduction analysis

BEES OEE OKZNES OQEmail

OR—LR—Y




FOINWIA VR b

Digital Twin Unit

TOENVAVRBICEBZERT 7V r—2 a v ORI
Creation of industrial applications enabled by the realization of digital twins.
TEYTARBELMICHTIBEETVOBEL T LITY XLORFE
Development of mathematical models and algorithms for mobility optimization.
EERGICBITZRBFELETFHEDER
Utilization of deep learning and quantum computing in production settings.

FEFE % AW - BEMEDORE K VB BT o B F

Development of detection and tracking technologies for moving objects using deep learning.

R=/N—aAvEa—2—%BAW-KRET— 2 BIF

Large-scale data analysis using supercomputers.

ﬁiﬁ ﬁﬁ g Prof. Katsuki Fujisawa

@ 045-924-5086 @ G5 @ G5-5
O fujisawa.k.aa@m.titech.ac.jp

(5]

i aig BEBREI, 77 78T, EBREE, REFE, SMREiE,

MEERN -BE | 720V A ORBICLZ2EH PR OEZROIBZ 2 HBEOMHR
EOREOWIEEE |- TORNLYA VERICKZEET 7V r—> 3 v ORIH
CEEVUTAREMICHTIBIEETILOBEL TATY XLDFEHE
CEERGICBITREFE EEFHEDER

REFE B W BRI O R BT DR R

CR—R— DV a2 — & — B KT — R TEEN YA DBE (BEE
Digital Twin Overview (Z£zE)

Research Field Mathematical optimization, graph analysis, machine learning, deep learning, high-performance computing.

Objectivc Solving various challenges faced by cities, regions, and the industrial sector through the realization of digital twins.

Current Topics | * Creation of industrial applications enabled by the realization of digital twins.

+ Development of mathematical models and algorithms for mobility optimization.

- Utilization of deep learning and quantum computing in production settings.

- Development of detection and tracking technologies for moving objects using deep learning.
- Large-scale data analysis using supercomputers.

OEFEES OFEE ORAMES OEmal OK—LR-Y



ll‘% #E 4 / O :J E yﬁﬂ:% j 7 Imaging Science and Engineering Research Center

EB/TNAR-EHE - RT L Integrated devices, circuits, and systems
I F B/ NmBEEIES AT A/ Energy minimum-point operation integrated systems
-BIEEES D XEYEEE - 7—F79Fv/ Ultralow-power memory circuits and architectures
AEUR=R-7—FF7JF¥/ Memory-based computing architectures

-Beyond-CMOS7 /{1 X/ Beyond-CMOS devices -BEBFE1l1/ Themoelectric generators for IoH/IoT applications
R ROVAVR—=T MR
JLF3TIVILY MO/ Flexible electronics - B#IL %Y MI=Z/ X/ Organic electronics

Man-machine interface

JILF3TINT1ATA/ Flexible display -I5iEt> Y/ Environmental sensor
-4{At> Y/ Biosensor SETRIMEA A=t >/ Near-infrared image sensor

AIZVIYRXL « Y )a—ay
-AIYJ1—>3>/ Al applications
- T - BTy AI7ILIUX L/ Edge and Mobile Edge Applications
‘E1-X>A2A-TJ142AY)1—-23>/ Human Interface Applications

TORNRAVT7 T Digital-society infrastructure
- 5051 - R E]H4iln/ Authentication-Authorization -7 /\f XEIE#i]/ Device management
- A¥—Mh—R-FvF/ Smart cards and elements -7—#%%3#fr/Data Analysis
-FFERY—ER$EAl1/ Utilization and Application service

AT algorithm and solution

NE BF s Prof, Takashi OBI

@ 045-924-5482 @ R2iE ©® R2-60
@ obi.t.aa@m.titech.ac.jp
@ http://www-obi.isl.titech.ac.jp/

W HRER R T L, ERERLE, EREGLE
WREN - BR | H20BERLE XA 2 BRILE - BELERTORRE
REOMETE | - N EBFRAFERPICH— FOHR

- EEIBEROSERNROMERFEFRE FIDO%#IMA L - EEH T COREMG A kR
CEEARY N7 ROERY AT LOWREH Easy and Secure Electronic Consent in the Medical Field
C YT ARG VEGE AW ERBIGRET OFTE
- ERBEGROBERFEOMR

Research Field | Social Information System, Information Security, Medical Image and Information Processing

Objective Development of information systems and imaging systems that are used in the medical field and public sector.

Current Topics | * Japanese National e-ID system

- Advanced techniques of the medical information
. Secu.re Med|ca| netvvor.k and systems . . CANA I L 755 3mmi 0 s 2
- Medical image processing using the multi-spectral images Conversion of stained images using GAN
- Reconstruction method for the several medical images

EHEES OFEE OKALES @Emal OK—LR-Y
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Imaging Science and Engineering Research Center

EREF 1AEH s

Assoc. Prof. Hiroaki IINO

@ 045-924-5181 D J1iE
@ iino.h.ab@m.titech.ac.jp
@ https://www.first.irtitech.ac.jp/~iino/

e Ji-2

WES B BEIL I MAZIR, AA=IDVITFNAR
PEBH - B | KEEA X —P Y 7T/ D 7=HDRBMEDHEFEAEM R ORIF
BEROMEEE | - ofBEhRBEETHESEM RO
cREUEEEEERETRAV BRI YR A
CREMEFRALIZART AL RO
- REBHEEHE RO BREEFIEDOME
CREMEMEERERAWA TP IL I PAZIRTANALR
Research Field Organic electronics, Imaging devices
Objective Liquid crystalline organic-semiconductors toward large-area imaging devices

Current Topics

+ Study on quality liquid crystalline organic-semiconductors

- Organic transistors using liquid crystalline organic-semiconductors

+ Study on solution process using liquid crystallinity

+ Study on carrier transport properties in liquid crystalline organic-semiconductors
- Optoelectornic devices using liquid crystalline organic-semiconductors

TIRFy v EREISERT A X TR L R @M Ak
DHEENT VI RE

Organic transistors using liquid crystalline
organic-semiconductors fabricated by solution process on a
plastic film

ER B e

Assoc. Prof. Satoshi SUGAHARA

@ 045-924-5184 (2 K7
@ sugahara.s.aa@m.titech.ac.jp
@ https://www.first.irtitech.ac.jp/~sugaharalab/

© J3-14

Current Topics

WEL B EWTANA R, EHER, YA/ ORBREBEEY 1)L

WEEW - B | BEEEEACMOSXEY, BT RILF—FHERCMOSAY v &
TEHRMEATY, Beyond-CMOST/NA X, BAEBEHREE 12—/

BEOWEHEE | - BEBEY T > 3 SRAM
IR F—RNEEESRAM, 22 —F ARy F T =0T 0T L —&
CERRERAWTSEREY AV ORBEREET 2L
CEIVILZ bRAZv I RTUYRE, TEFHESRAM

Research Field Integrated devices, Integrated circuits, Micro thermoelectric generators

Objective Ultralow-power CMOS memory, Energy-efficient CMOS logic

Nonvolatile memory, Beyond-CMOS device, Thermoelectric generator technology

- Ultralow-voltage retention SRAM

+ Energy minimum-point operation SRAM/neural-network accelerator
+ Thin-film micro thermoelectric generator using body heat

- Piezoelectronic transistor, Nonvolatiole SRAM

Ultralow-voltage retention SRAM macro

Nonvolatile SRAM macro

Lz

Lecturer Shuichiro YAMAMOTO (Specially Appointed)

B—HEB mm o3

0000

045-924-5456

131K

J3-14

sh_yamamoto@isl.titech.ac.jp
https://www.first.iir.titech.ac.jp/~sugaharalab/
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%?% ﬁlé :JZ j_-bﬁﬂ:g-?, j 7 Applied Electronics Research Core

BERTNMAR, BEIZF Ultrasonic Applied Devices, Acoustic Engineering
SHEERE, loTiRAEA Integrated Circuits, IoT Applictations
KREZT7X2IZE, 77 X29ksH Plasma Engineering, Plasma Spectrochemistry
AlayEa—74r7, iS40 AI Computing, Parallel Processing
K774 1€y, MEMSt ¥ Optical Fiber Sensors, MEMS Sensors

BREZTWIC K 2BDMEOERITSH L BERNY 7 A% v v &) » 7k

Ejection of micro droplet with focused ultrasound Quadrature Backscattering Circuit
7 vFy SEtEe oY Y =7 RIRRERIR 7T X~ EiE
One-Chip Inertial Sensor Linear type atmospheric low temperature plasama
FERS
B | #EI7
NHH K F £ % E ® T %
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Applied Electronics Research Core

Pk

= mm

Prof. Hiroyuki ITO

@ 045-924-5010 D J2iF ® J2-31
@ ito.h.ah@m.titech.ac.jp

@ http://www.ateal first.ir.titech.ac.jp/

I E EHEER, SAKEE, YRy F7—2, oTIGEEIM
WMEER - BR | EZEEBEREMZORCA VR —7 = —AFMOBIH
BREOWFRE | - BIEE & BN o Y[ BT
- AEHEE [B] BEHAT
CERE - BERT=R Y VU
- ERERITHEA
- B R AR AR E AT
Research Field Integrated Circuits, RF Circuits, Sensor Networks, loT and Applictaion
Objective Research on interface technology to connect real space and cyberspace

Current Topics

- Ultra Low Power Wireless Sensor Circuit Technology
+ Low Noise Circuit Technology

+ Monitoring Technology for Dairy Husbandry

+ IT Technology for Agriculture

- Measurement Technology for Dental Therapy

FIRBERAOEMBMSE 777> aFANY YA Y
Low-Phase-Noise Fractional-N Synthesizer for Wireless
Communication.

BRE - BERT=2Y >V IEIN
Monitoring Technology for Dairy Husbandry

bl fEXER ==

Prof. Kentaro NAKAMURA

@ 045-924-5090 O Rt
@ nakamura.k.ah@m.titech.ac.jp
@ http://www.cns.pi.titech.ac.jp/

O R2-26

o vy i EELAT /N X
WEEN - BR | 2HL-E2SRUET 2LV YV AT LBLUZDT I/ FaI—REDOBE
B OMFREE | - BEHICL 2 RIEOIEEmBX - 121F
CBERE—X T/ Fa1T—X
CEEAROLZOOK - BE KA
C KT AN AT
- BHARFER
Research Field Applied Acoustic Devices
Objective Development of high-speed distributed sensor system and actuators

Current Topics

- Non-contact transport/manipulation of droplets using ultrasonic field.
- Ultrasonic motors and actuators.

- Optical/ultrasonic measurement for healthcare use.

- Optical Fiber Sensors.

- Visualization of acoustic field

BENKEH T L DIFEMBED NV Y v BEROBE N &
AuwszeT, ERREDREEZHhCHEMTRE - BET 2
ZEEBIELTVWET, £/, BRICFHIEE FRITCME
T ZEHRIFLTVET (LX),
WENEEDHIZ N7y TanikF (FEH),

Non-contact manupilation of droplets using ultrasonic levitation.

2 BA s

Prof. Masato MOTOMURA

@ 045-924-5654 0 J3iF ® J3-30
@ motomura@artic.iir.titech.ac.jp

@ http://www.artic.iirtitech.ac.jp/

Current Topics

b i Aoy Ea—74 7 (RMERMBIRMRER - iR1=v b & L T2019FEICHR)
WEBE - BE | BERERNET —F 77 F v ICEDLBATMET 7V 7 —> 2V OIE
BROWERE |- EE=-1—7)L%xy +7—2 (DNN) 7725 L—%

CTUY U TAERT LT L -4

Q=)

REDYAY 74 X257 NaAvEa—FT4 IR —%F0F %
Research Field Al computing research (Research Unit, Institute of Innovative Research, since FY2019)
Objective Establishing structure-oriented computing architectures for wide-range Al applications

Reconfigurable computing architectures for
- Deep Neural network (DNN) accelerators
- Ansemble learning accelerators

+ Annealing machines

and so on.

TEACVHER - 2WHIEHET = I T Aty ¥LSI
Annealing processor LS| with fully-parallel update for
fully-connected spin systems
STATICA (Stochastic Cellular Automata Annealer)

OEFEES OFEE ORAMES OEmal OK—LR-Y
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Applied Electronics Research Core

HE BB emm

Assoc. Prof. Akitoshi OKINO

@ 045-924-5688 D J2ik © J2-32
@ okino.a.aa@m.titech.ac.jp

@ https://ap.first.iir.titech.ac.jp/

iy i KEEFF AT I
WMREN - BR | FLLURKSE/7XAYEEZRREL, BER, 2, RBE MHE02HICCHET S
BEOWMETE | -  ETHOSRETCOATEIALFHR S IAVEBOBRRE LY / LREE~DISH
- ERKREMEY EHRRNER O REDT Y R T LR
-iPS, M AMRRE O E—MENBHE TR ITRE R
RRY 7 X< ICk 2 BE, M, KFREHZHENE
CHTLWRELE 3T 1 v R - @REEEEA~DIGH
Research Field Atmospheric Plasma Engineering
Objective Development of new atmospheric plasma sources and its application to medical, analytical, environmental and material fields

Current Topics

- Multi-gas temperature-controllable atmospheric plasma source

- High sensitive measurement system for skin surface/in vivo drugs
- Elemental analysis in single iPS/cancer cell

- Sterilization, hemostasis, waste gas decomposition by LTP

- Surface treatment/coating for high-strength adhesion

HE FHRI sme

Assoc. Prof. Marie TABARU

@ 045-924-5051 @ R2E @ R2-25
@ tabaru.m.ab@m.titech.ac.jp

@ http://tbrfirstiirtitech.ac.jp/

iEby it BEIY, ERBER By, BTz
HEER - BE | AMRETE, BROLEAVEIITICETAMRET-> (Y, B EENY, ~ATT, BENEOLAEEELTLET,
BHEOWIEFE | - RYOFEMEIERDR
CAICRS LW ERLHh VAR
CRFEEEAVCEFREROBEA X -2
BERTI—EHBAESEAVEHBEE=X
CREBERD T2V avA A=YV Ik
Research Field Acoustic engineering, Medical ultrasound, Food science, Welfare technology
Objective Our group studies measurement technology using ultrasonic and optical waves for medical care and agriculture.

Current Topics

- Firmness measurement of fruits.

- Tactile sensor utilizing acoustic responses of an elastic tube.
- Endoscopic elastography using optical coherent tomography.
+ Motion monitoring using ultrasound and EMG signal.

- Fusing imaging of ultrasonic and optical image.

ZhBE R ZE LI RY OFRERE IR

Firmness measurement of fruits using airborne ultrasonic transducer

TLZAWEER L WEL
Tactile sensor utilizing acoustic responses of an elastic tube

AR Xith eme

Assoc. Prof. Daichi FUJIKI

@ TEL : 045-924-5658 @ 3% ® J3-30
@ dfujiki@artic.iir.titech.ac.jp

@ http://www.artic.iir.titech.ac.jp/

WESEF HEMT —FT0F v cAlAYEa—TFT 4
WEEW - BE | T4kt by rarba—F4 Il L3 RIERETEEEMT DA H
BOEOWERE |- 1V AEVHE /T AEVEE
CRXAVEBRT-FT0F v (A, T/ L)
T TANRNY —RE AR
CT=RAZR=ZZA L=V I rDOAIEEL
Research Field Computer Architecture, Al Computing
Objective Enabling next-generation computing system with data-centric computing

Current Topics

- Processing-in-Memory, In-/Near-Memory Computing

- Domain Specific Architecture (Al, Genomics)

- Provacy-Preserved Computing Architecture

- Database Storage Engine and its Al-Based Acceleration

EEES OEE OKXMES @E-mal

OM—LR—Y
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Applied Electronics Research Core

5 ﬁﬂﬁ B Asst. Prof. Sangyeop LEE

@ 045-924-5516 @ GliE @O G1-30
@ lees.af@m.titech.ac.jp
@ http://www.ateal first.ir.titech.ac.jp/

SEOWEEIE | - MEMSIIEE % — - Beyond 5G/6G> 2 7 LFFRBIH (75~ $iE)
CIUSKR ST IALYREIREE - 7T AREGERERE T YA

Current Topics | * MEMS Acceleration Sensor - Beyond 5G/6G System Development (Terahertz)
* mmW/THz Circuit Design  + Antenna/Frequency Selective Surface Design

*DE ﬁ E.l Bh¥ Asst. Prof. Yuji WADA

@ 045-924-5052 @ R @O R2-26
@ ywada@sonic.pi.titech.ac.jp
@ https://www.nakamura.pi.titech.ac.jp/

BEOWIESRE | - BERT /N1 R OBUERT

- BERETERIC & 2 REF 5O BIERNT
- ZR b RD Y &l

Current Topics | * Numer?cal analys?s of devices ‘using ac?ustic streaming ‘E’:%gf?&g{t/‘)fﬁ/jﬁ;iffg;ﬁfg

* Numerical analysis of ultrasonically levitated droplet Simulation of a droplet levitated and trapped by acoustic standing
- Vibration control using topology anaysis wave using moving particle semi-implicit method

=]
=32 E* BhE (45E) Asst. Prof. Motohiro TAKAYASU (Specially Appointed)

@ 045-924-5516 A Gl ® G1-30
O takayasu.m.ab@m.titech.ac.jp
@ http://www.precisionmechatronics.mech.e.titech.ac.jp

BIEOWMESE | - &9 REMEMSIIERE > 4
- CMOSE,/EMEE © ABRHEIRE

- BBAMEMS 7 /8 A X
: . High- i (a)MEMSHIEEE + > 4,
Current Topics High resolutl_o_n MEMS acc_eler_ometers (b)CMOSE S48 5%, ()MEMS /<4 X
- CMOS capacitive-sensor circuits (a)MEMS accelerometer,

(b)CMOS capacitive-sensor circuit, and (c)MEMS device.

- Tri-axis MEMS devices

OEFEES OFEE ORAMES OEmal OK—LR-Y



E*E*%ﬁg%*ﬁﬁﬁ% j 7 ICE Cube Center

EfEMEE - RF CMOS[HE & Integrated Circuit + RF CMOS Circuit
TAYLREVY Ry FT—O O XT L Wireless Sensor Network System
EEREERRT 77 v b 74 —4 Platform for Integration with Diverse Functionalities
£ & {LCMOS-MEMSH:1ifi Integrated CMOS-MEMS Technology
AJFr—L TV FR=ZIX Swarm Electronics
YAN=T 4 PHVIRT LA Cyber Physical System
BBCube =Rt K MIREFEEIT BBCube 3D Large Scale Integration
247 ARET /N R Microfluidics Device
74 KRy RX vy THERF Wide Band Gap Semiconductor

T INA b ZRTTRHEEE
Tera-Byte 3D Large Scale Integration

=
*iﬁ EZ g (§E) Prof. Takayuki OHBA (Specially Appointed)

@ 045-924-5866 @ J3E O J3-132
@ ohba.t.ac@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

BT BBCube = KTt A BB A5 & OV At
WIRER - B3 | DA% (3 5BBCube= JTARBERBIZ RIS L, HAEET 5 & TRA L
DL BHELEERT 5.

BOEDHFERE | BEMSWOW/COWT O+ X, EE, MEORRE
- BBCube 2.5D/3D¥ R 7 L DBFIF

- BBCubeZha% st & MUz AT 0 f %

s 7ARNRY RF vy TR ORE

CWOWT 547 v RICLDHEEE

Research Field BBCube LSI Semiconductor Process Development and Applications

Objective To develop the cutting-edge BBCube three-dimensional large-scale integration
technology and drive the semiconductor industry beyond scaling.

Current Topics | * Development of mass-production-ready WOW/COW processes, equipment, and materials.
- BBCube 2.5D/3D system development.

- BBCube thermal design and heat dissipation technology development.

- Wide-bandgap materials research. N2 TEEDENT IO EBERRE

- Social implementation through the WOW Alliance. Bumpless vertical interconnects between wafers

BEES OFE ORALES OEmail OK—LR-Y
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ICE Cube Center

CHEN Kuan-Neng =i asm)

Prof. Kuan-Neng CHEN (Specially Appointed)

=113

EEB mm s

Prof. Shiro DOSHO (Specially Appointed)

045-924-5866

138

J3-132
chen.k.af@m.titech.ac.jp

(~N XN
00006

045-924-5019

J21&

J2-31

dosho.s.aa@m.titech.ac.jp
http://www.ateal.first.iir.titech.ac.jp/

b RZ e e

Prof. Tomoji NAKAMURA (Specially Appointed)

@ 045-924-5083 D R2iF
@ nakamura.t.bh@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

©® R2-32

R=/X—=F v N— (VC) OHEIHREEE
Schematic cross section of vapor chamber (VC)

RS E BEET TSI H T 2B - BRI
MEER - BE | ESTHESRHIRETIHE, UR2ERZAVT, 980 - 85X - L, Y X T LEHEDBH
ShEEmEIES
BEDMERE | - SVHEBNHOBFTNA XN BEL 8%, 218K (RIE+5H) #HWT, 28 - &
W% - T BHENT NA R DFAF
- kDS, Eik, BREAF—RICEVIRZ S, 2HEFDComputational Fluid Dynamicss
Tal—yav
Research Field Heat exchange and heat transport technologies in electronic products
Objective Improve cooling efficiency of the overall system by dispersing, transporting, and

exchanging heat generated by electronic products using gas-liquid two-phase flow.

Current Topics

- Development of cooling devices that disperse, transport, and exchanging heat generated

by electronic devices with high power consumption using gas-liquid two-phase flow.

+ Computational Fluid Dynamics simulation for 2-phase flow that covers evaporation,

transport, and coagulation of water in an integrated manner.

HHIE L 7-VCOEMBENMRE
Heat transfer performance of the prototype VC

BIH 52 = oo

Prof. Katsuyuki MACHIDA (Specially Appointed)

@ 045-924-5019 @ J2f&
@ machida.k.ad@m.titech.ac.jp

e J2-31

LGiEwalin RIEREERIL D70 DEE{CMOS-MEMSHATICEI T 2R
MEEW - B | EFEEERT L L TIMEMSCE YR EABITONET, INLDOHETFELSIRE, HHP
LHEE, HODDIEHOH DT NAREMET DI LK Y FEREED T /NA & REB L#H-
REXOFXAIHL ¥, AEMEREIT 70070t X, [, HAakst RELER
ISR ELERRMNZHABRT 2 2BNELET,
BOE OB EEE | - &9 REECMOS — MEMSHIRE £ >~ ¥ DRI
+ CMOS — MEMSH#E & 8 aHELAT D BAF
- CMOS—MEMSF /A ZDEY 2 — ML T D FEF
- MEMSHERE & > Y O 5 #& B M AT O BA R
Research Field Integrated CMOS-MEMS Technology for high performance of a function device.
Objective In order to realize the integration, we have developed and researched the each

technology such as MEMS, LSI circuit, packaging, and design technologies.

Current Topics

High sensitive CMOS-MEMS accelerometer

CMOS-MEMSINEE £ > # DSEMEE & FEOLSINEE
SEM and optical photographs of CMOS-MEMS accelerometer

OEFEES OFE ORANES OEmal OK—LR-Y
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ICE Cube Center

KH F =m eo

Prof. Takashi YODA (Specially Appointed)

@ 045-924-5083 A R2iE
O yoda.t.ab@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

©® R2-32

b Wide Band Gap (WBG) &5 B
R ER - BE | SiCR/ (GaNFR) FEAD G KR OMERER LIS B ARl F 58
BIEDOWIETRE | - RaHIERI
-T A 7R A LGBE BT
SERRIRET Y 4
B R
- SEIRWBGHER T /N A R G AR
Research Field | Wide Band Gap (WBG) Semiconductor Technology
Objective Development of the High performance SiC/(GaN) devices

Current Topics

+ Defect-Free Engineering
- Lifetime Measurement
- Dislocation Modeling
- Diagnotics Technology
+ Advanced Application of WBG Devices

n-Buffer SiC layerlZ 15 %
TAT78A LEHERT /N A R
Lifetime measurement for
n-Buffer SiC layer

AH-SICHERF DBPDXENRamanx =7 kL
Hyperspectral Raman Imaging of 4H-SiC BPD

T KT zm e

Prof. Young Suk KIM (Visiting)

@ 045-924-5866 (2 KT
@ youngsuk.k.aa@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

@ J3-132

i SRFTAIEERRLERICBE T2 T L—> 3 VBT OB

PIEER - B | 300mmT NS RV IN\DBENERBEA T/ L —> 3 v &R L ZRTEBRITEHAXET
%, BE T TNOEE(WOW) TEMRENERICLERL/101245 2 LA HEBEEEN TR
ZRTTNAZNRBEND,

BEDOWIFEHE | - DRAM 300mm ™ TADMBERSEL (~23 20 >) Bk
N T EREDR WY TNEOREE RO R
B EINTT NA RO RMGREEE S L O T /N A REFE O BT

Research Field Process Integration Development for 3D LS| Devices

Objective To develop ultra-thinning of 300-mm device wafers and those stack process integration technology for

three-dimensional LSI technology. Because the physical interconnects length becomes 1/10 using ultra-thin wafers
and Wafer-on-Wafer (WOW) process, high performance 3D devices with low power consumption will be realized.

Current Topics

+ Ultra-thinning 300-mm DRAM wafer down to 2- um
- Bumpless vertical interconnects between wafers
- Analyses of defect generation and device characteristics for thinned device wafer

FKHEBY HES £ THIL L7-DRAM300mm ™~ = /N
Thinned DRAM 300mm wafer

BEES OFE ORALES OEmal OK—LR-Y




7 z- I\ : 7 Z %*ﬁ :JZ j_- Aﬁﬂ:% j 7 Photonics Integration System Research Center

BEER7+ b=y oy b 7—2
FERE VI RT L

RERIGELRT L

=X - BHBEED aWELAERT NIRRT L4

High speed, low power consumption, highly efficient photonic integrated devices and systems

Ultrafast photonic network
New generation photonic sensing system

Optical wireless power transmission system

VCSEL@20W

VCSEL@0~30W

IR R AE R L —

HEEEICL 2B PRET T
Wide wavelength range tunable VCSEL

Demonstrations of dynamic charging using optical wireless power transmission system

IvY /U9 RV a—T ¢ v TEBMIREE T NVEBH# VAL v F 2 RIS - SRR on A XA v FORESR
Silicon photonics optical swiches integrating WDM-DEMUX/MUX and its electronic control board for edge-computing connection

2R BT ==

@ 045-924-5038 @ R2E @ R2-43
@ uenohara.h.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

WS E &
BRER - BE | &

Prof. Hiroyuki UENOHARA

B4 b=y oxy b7, ESNE - KEBT AN R

F RABGEB L VEEEEN - @EEREERRT 2HEBRTNA R - Y 2T LOHFR

ERBIKTFIES U 2 v ligpniE&E R (v F (BHE - BRIKE)
Low polarization dependent pn-junction-type silicon photonics
EoEOWEEE | - BaE - X NESE - FFELiI switch (Photograph, time waveforms)
- B E 1T & B HE S ERHERMN

- XOFDM7 F - Koy FLENEEM & >V 3 VIIRFFTERERIE - 7 0 R b — 7 iEE
- REEREIFFERMWDMES O/ 0 R k= 7HE - ESETRKI
c 6 GRERICATAERERKEET 7€ X - Ty VY —/F - GPURIER A v F > J il

Research Field Ultrafast Photonic Network, signal processing, and Photonic Integration Device
Objective Optical signal processing and related integration devices and systems

: - ; - - - - . Iy PEEDLHOY YAV T F I AKRA v FERBRERT -
Current Topics | * Optical signal processing / coding techniques for high-speed and high efficiency

GPURBERTE R A v FHEAR

- Optical linear/nonlinear distortion compensation using machine learning Photonics switch fabrics for GPU-interconnection

- Silicon photonic optical OFDM add/drop MUX/DEMUX FFT circuit
+ Crosstalk suppression techniques for heterogeneous-bandwidth non-orthogonal WDM signals
- Optical switching technologies connecting edge servers and GPUs toward 6G era

OEFEES OFE ORAMES OEmal OK—LR-Y
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Photonics Integration System Research Center

SEH O GF—ER sm s

Prof. Yoichiro KURITA (Specially Appointed)

@ 045-924-5059 @ R
@ kurita.y.ac@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

©® R2-39

TR A R EBEERE (EEREOERERE)
BHEER - BE | B2 b - A—TERAORT —5 7IVEREM ORI
EEOMERE | - 7 v 7Ly EERIN
CF v 7Ly MELEEEER
- 3 D& &l
SRF v T Ly bERERT
- REEBREREM
Research Field MetalC: Meta-Integrated Circuit (Integrated Circuit of the Integrated Circuits)
Objective Seeking Scalable & Tightly Coupled Device Integration Methods for Post-Moore Era

Current Topics

- Chiplet Integration Technology

- Die-to-Die High-BW Transmission Technology
- 3D Integration Technology

+ Optical Chiplet Integration Technology

- Heterogenious Integration Technology

EREMORT—U e
Fyv Ly bERERI
Scaling of Chiplet Integration
Technology

MetalC = Integrated
Circuit of Integrated
Circuits

Fan-Outiffr
Fan-Out Technology

MU ==K mm os@

Prof. Fumio KOYAMA (Specially Appointed)

@ 045-924-5068 @ R2iE
O koyama.f.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

©® R2-22

TR 74 PO REBTNA R
WEERN - BE | KBEXY FT—7 - VY VIV RT LD ORERT N ZDRHHR
EOEOMIeEEE | - mANLL —Y 74 b =7 ZOHHEEERIAK
CRERT -2 A ABEREAEX L —PEBALR
CERAIZEmBELL -V EERAA =DV T
CBERRE LRl L L —Y L —XRIR
AT ZARRAET /N R
Research Field Photonic Integrated Devices
Objective Photonic integrated circuits toward high-capacity lightwave communication and optical sensing systems

Current Topics

- VCSEL photonics for new functions

+ High-speed VCSEL photonics for next-generation data center networks
- Widely tunable VCSELs for optical bio-imaging

+ High-resolution beam steering for LiDAR applications

- Tunable optical devices for next-generation access networks

MEMSH:ffi & AWK RAIZEHF L L —H
Widely wavelength tunable MEMS VCSEL

2A—74 MEFEARBVBEREE — LIRS TR
Super-high resolution beam steering devices

=48 B2 szem

Assoc. Prof. Tomoyuki MIYAMOTO

@ 045-924-5059 @ R
O miyamoto.t.ac@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

©® R2-39

TR T bR /RTLYPRZSR
HREN - B&R | AEREEV T LOMRE
BRI | - LERAE (OWPT) OLABEILEK
- ERRAAERIEE Y X T LBE
- BEMEARAEREE Y R T LEE
- KPRRERIGE Y R T LEE
CREIRIAERN T NA R - BV 2 — LR
Research Field Photonics/Optoelectronics
Objective Development of optical wireless power transmission systems

Current Topics

- Expansion of applications of optical wireless power transmission (OWPT)

- Construction of optical wireless power transmission system for room use appliances
- Construction of optical wireless power transmission systems for dynamic charging

- Construction of optical wireless power transmission systems for underwater

- Development of devices and modules for optical wireless power transmission

HIFRIGEY R T LDA A=
Image of optical wireless power supply system

KPS EAFIGBO KRR

Experimental setup of underwater OWPT

EEES OEE OKXMES @E-mal

OM—LR—Y
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Photonics Integration System Research Center

*E"l 5¥EF' BhE Asst. Prof. Yohei AIKAWA

@ 045-924-5026 D R2iF © R2-43
@ aikawa.y.aa@m.titech.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

LR | - RS BICE DT 14 ¥ RIVREEE
CRHAESAIRIC & B8R Y ETIERAM, J B HE TE FRAfT
YAV T PO REBWLERERET 7T L — X EM

Current Topics | Opt!cal digital logic circuit _ _ - o HHBEBEOEA A X — I8 L RT3 — L OEER]
- Optical forward-error-correction coding technology /optical likelihood estimation Conceptual image of optical logic circuit

- Photonic accelerator with silicon photonics

EEES OFE ORKRALES OEmal OK—LXR—I



%?j‘ / I Dg I\ D :7 Zﬁﬁg{j 7 Quantum Nanoelectronics Research Center

}EREBNETIL PRI R Optically-Powered, Ultra-Small Electronics
FEEBIOTENAF AT 4 AT INA R Distributed IoT and Biomedical Devices
EF7+x b= Quantum Photonics
AlZxb=o R Al Photonics
7 * b= v 7 &R Photonic Integrated Circuits
ERRERERAERR Integrated Circuits for Wireless Communication
FEFREBIFFRACHALT7+r b= R Topological Photonics for Atom Manipulation
Optically-powered, aptogenetic smutator with Single Photon Sotirce Photonic Inegated Circs

1mm?3 volume

IR (5 PSR TR s JRF/ A B N RO YAV T + b=y T iERRT
Integrated Circuits for Wireless Communication Topological Photonic Device for Atom/Ion Manipulation

%%JF: 'ZESZ ]im Prof. Safumi SUZUKI

@ 03-5734-3039 @ KfHLFEISEE © S9-3
O safumi@ee.e.titech.ac.jp
@ http://www.pe.titech.ac.jp/SuzukiLab/

D E TINIVYHEERTNAR, TINVYGRY AT L

WHEBERN -BE | TINYEAA—DU T N AF oV P FERT DEEERT N R -2 AT LORIH
BEOWEIE | - @BET 7~ LY HHEKRESR

CRBHTNIC L BEFT /A 20

CTFIANNYIRTAA =TV

CTIANWY N F VT

HB IV F— FERAVET I~NLVYESR
Terahertz signal sources using resonant tunneling diode

Research Field Terahertz semiconductor devices, Terahertz application systems

Objective Semiconductor devices and systems for terahertz imaging and biosensing

Current Topics | - High-power semiconductor terahertz signal sources

- Control of electronic devices with optical technologies

+ Terahertz 3D imaging

- Terahertz biosensing NEEEKESRE AW T I ALY IRTA A=Y

Terahertz 3D imaging with a compact semiconductor terahertz
signal source

OEFES OFE ORALES OEmal OK—LR-Y
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Quantum Nanoelectronics Research Center

ZH = nm

Prof. Takashi TOKUDA

@ 03-5734-2211 @ AMLEISE O S9-11
O tokuda@ee.e.titec.ac.jp
@ http://www.tokuda-lab.ee.e.titech.ac.jp/

Current Topics

- Single-photon source for photonic quantum computer
- Photonic reservoir for photonic reservoir computing

MRS E ERBABEN—ZXTA VAT NA R« AT L
PIEER - B&E | N A6 - loTIAICA 23R RIEEM - MBI 7 AV L RT NS R - £ Y DRIH
BOREDOMIZERAE | - CMOSERILAIEE - TV — /=R T 4 > 7§l BN A R 0 A BT A R
- ERIB O A BB R T /N A R Ultra-small Implantable optogenetic stimulator
YR ELT Y FloT miyvA4 o0/ —F
CEREOAR T I —ZE Y
A VF TR -BRNAFAA =T Y
Research Field CMOS-based microdevices and systems
Objective Development of circuit technology for ultra-small wireless devices and sensors for biomedical and loT applications
Current Topics | - CMOS-controlled photovoltaic power transfer and energy harvesting
- Wireless, ultra-small Implantable optogenetic stimulator
- loT micronode device for “Bottom-up loT” technology
- Implantable glucose sensor ERBHAHR TN~
- On-chip opto-electronic image sensor Implantable glucose sensor
'¢U|l EE g Prof. Shigeru NAKAGAWA
@ 03-5734-7631 @ KMLFEISE O S9-9
O snakagawa@ee.e.titech.ac.jp
@ http://photonics.ee.e.titech.ac.jp/
it it 7+ bZORTNAR, BB+ b= R
MEEN - B | REOI v E1—4—4FBTE74 =22
BEOWEHRE |- 74 bP=v/EFI VL1 —4—2FRITE—Tx F ViR
C7F Iy VPRV AT U YT ERRI D7 A by s - U FEMYIRERTET Ry F¥E—7 4 F VIR
Vertical-Microcavity Quantum-Dot Single-Photon
Research Field Photonic device, Integrated photonics
Objective Photonics for Future Comuters

7 b=y s UHN—
Photonic Reservoir

EaS Mk ee

Assoc. Prof. Yuya SHOJI

@ 03-5734-2578 @ AMLEISE O S9-10
O shoji@ee.e.titech.ac.jp
@ http://www.ee.e.titech.ac.jp/

MRS E JEEIRE, KT /N R
PFFRER - B | HMEEERA VB ERET /N1 R DRR
BEOWMERE | - BRBEUXTA VL —4
C REHRAERA v TF
CFF Y TRREEENRTNAR
- BRI A 'Y
Research Field Photonic circuits, Photonic devices
Objective Photonic integrated circuits for the next generation photonic network systems

Current Topics

- Waveguide optical isolator

- Nonvolatile optical switch

- On-chip wavelength-division multiplexing device

- Integrated photonic memory with magnetic material

S AVEREIET AV L—&
Silicon waveguide optical isolator

TIEHHEXA v F
Nonvolatile optical switch

OFE ORANES OEmal OK—LR—Y
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Quantum Nanoelectronics Research Center

BiR B% g

Assoc. Prof. Atushi SHIRANE

@ 03-5734-3764 @ AMLEISE O S3-28
@ shirane@ee.e.titech.ac.jp
@ https://shirane-lab.ee.e.titech.ac.jp/

FHERLFEFEY - — X F7 LA Sig#E (2022547 1)
Spaceborne Phased-Array Transceiver on Non-Planar Deployable
Membrane Structure

HEDE FEIRBIE - FIRENmEm T EBRI R OMR
WMEEK - B8 | FTEANERT 2ERBES JOMIKICE L WEREN XL ERR T 2 ERBEIKEM ORI H
R OMFERE | - B/IE/E ICH I - ERBEREE
- BIR A EOERBEN B SGRERBE R
- ETRATHRI I AR, AR & B ERER R Y
Research Field Integrated Circuits for Wireless Communication and Wireless Power Transfer
Objective Creation of Integrated Circuits Technology for Wireless Communication to be Deployed

in Space and Green Wireless Power Transfer

Current Topics

- RF Integrated Circuits for Small Satellite
- Battery-less Wirelessly-Powered 5G Integrated Circuits
- Radiation Hardened Wireless Transceiver, RF Fingerprints using Machine Learning, etc

SREHRIE D DB HE B A8/ REE A S
KafRICE L U7 £ — X K7 L A SRR
Radiation Hardened Ultra-Low-Power Ka-band RFIC and
Wireless Transceiver for Small Satelliter

W XiE

Asst. Prof. Wenbo LIN

@ 03-5734-3097 @ AMLFEISE O S9-9
@O lin.w.ab@m.titech.ac.jp
@ http://photonics.ee.e.titech.ac.jp/

RIEOWIFEFE

cF )T HF DT RITE DL A F R
chROVALKE—LDFF v TER

Current Topics

- lop-trapping based on nanophotonics
- On-chip generation of topological light beams

FRAYALT + b =7 RITEDI A F U ERETOBEH
Schematic of an ion-trapping device based on topological photonics

K j\n A P RYUFY e O8F) Asst. Prof Adrian DOBROIU (Specially Appointed)

@ 03-5734-2564 @ AMLFEISE O S9-3
O dobroiu.a.aa@m.titech.ac.jp
@ https://www.

RIEOWIFEFE

CHIER VR LLAF— RDSE
CFSALYEERWEL —4X—
CTFSALYIDAX =Y

Current Topics

- Applications of resonant-tunneling diodes
- Terahertz-wave radars
- Terahertz 3D imaging

KB bR Z A F— FRIRBEZRBVTFML — & —
FM radar based on a resonant-tunneling-diode oscillator

OEEES

OFEE OFKALES OEmal OF—LR—Y



,I\LI,_\m AI ﬁﬁ%j 7 Applied Artificial Intelligence Research Core

AT 08E Artificial Intelligence (AI)

i - REFE
T—28%F
E&AI

EEZEAI

AL

JSFATBIZE 2 7 OXR & 3 5 Sl ARG & S5 53 57
Advanced Al Technologies and Application Fields of Applied AI Research Core

Machine/Deep Learning
Data Science
Medical Al

Industrial Al

Science Al



A AITHEI7

Applied Artificial Intelligence Research Core

K ES s

Prof. Kenji SUZUKI

@ 045-924-5028 @O R2E © R2-58
O info@bmai.irtitech.ac.jp <HIFLEEFEIT>
@ http://www.bmai.iir.titech.ac.jp/

W B

i - REEE, ATHEE (A1), A|XIEDW, EREGDH, EREGLE

[EAC LR -¢ 3

ADMASE CESFO S BIC CFHOA 1), HDVE, BEOFFIRNSREDERICL VT
S5 (RADA 1Y) BRICE BB - Bad - PWTEATHICEKRRT 280 - REFBEET L%
BEL, EECAZXEYT2HANERTLERELVET,

BoR O FERE

NRE-AT =R - TaA—T 7= DT - R TEEAREAFREZE OWMR
TA L RO &—]: BFREREFIFTEMEEICL 2 IEZISY X T LD
CRIBA | A X =Y 7] DRBFEICL 2MERROESICED URBHBEREMEDFHR

Research Field

Deep learning, Machine learning, Artificial Intelligence (Al), Al-aided Diagnosis,
Biomedical Image Understanding, Biomedical Image Processing.

Objective

To develop computational intelligence that learns, from image examples, physicians' skills
and knowledge in interpreting images to help make smart decisions in biomedicine.

Current Topics

- Small-Data Deep Learning: Development of deep learning models that can be trained

with a small number of samples.

- Al Doctor: Development of intelligent computer-aided systems that assist physicians in early

detection, accurate diagnosis, effective treatment, and better prognosis of diseases.

- Virtual Al Imaging: Development of deep-learning technologies that learn to virtually

acquire physical phenomena and functions in imaging.

EREREREFEIC L 5CTEERL DA AL L S HHOHETE
Image-Regression Deep Learning for Estimating Likelihood of
Being Lung Cancer in CT

(RABAIA X — 2> THEARIC & 2 BERXIREIR D 5 DB DR E
Virtual Al Imaging Technology to Remove Bone Components in
Chest Radiographs

A IS N ER AT L ATl 1. S ek 18 1 N 1 L /N o e A

B E mm

Asst. Prof. Jin ZE

@ 045-924-5496 A R2iE
@ jin.z.ab@m.titech.ac.jp
@ http://www.bmai.iir.titech.ac.jp/

© R2-58

BoR O FERE

- ERBGRERAOREFBET L ORE
- FEBREEAA L ERBRIEDY
- RBZEEAA L EREEGROBERE

S RT LDRRF

Current Topics

- Development of a deep learning model dedicated to medical imaging
- Developments of deep-earning based computer-aided diagnosis (CAD) for medical images
- Deep-learning based quality improving method for low dose image

OEFES OFE ORALES OEmal OK—LR-Y




$1$ Efﬁliﬁﬁ% j 7 Biomedical Engineering Research Center

NAFATF A ANT o7 ) JICB@b 2 B

Fundamental technologies related to biomedical engineering

FTEER - R ICEAH 2 ERD O AR

Fundamental research, development, and applications of advanced medical and dental equipment

EFEETFORREDT-HDOFERNLHLRHEOHE

Interdisciplinary research collaboration for innovative developments of biomedical engineering

W& BRIBRY — T OREH
Al-based colon polyp detection

FE e B T % g ¥ X T LA ¥ AR B W A4 / N — ¥ 3 >
fHe ARt 5 ity 7 e AH = ~ A4 A 7ILAT 4 RYT
& B% RA BT NMALT 4R KHE & % it %) o
N BRI A 5 1t T ca HE RE B F #® g ¥ X T A
MLZER 74 b=V REBY AT L MR Ef % ity ) Kt
£ TH H DD Y BB - A RE HEMEST E T M O ¥ X 7T LA
L BE H DD Y BB - A RE Fry Vi=7- 37 % ity ) Kt
R BA & F A | FH this H DD Y BB - (R RE
B X EFS /Tl b=/ R
BR EA % it 7 o
=H = EFSF/ Tl bAZF X
AT K BB B T % g ¥ R T LA
RR BB il B 1t T =
HE S 5 ity M e
IH ®¥F XA 7B T7ILAT 4R
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EFEEIFHRIY

Biomedical Engineering Research Center

,ﬁ itﬁ B Asst. Prof. Dongbo ZHOU

@ 045-924-5094 @ R2fE @ R2-46
@ zhou.d.aa@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp/

BOEOFERE | - REFMARNRREFTLL—0FRy bR T4
- BRFISIC & 2N BIRRATREARBRIET /N ( R

F PR OREANERET /A R (5 D BRREERLL—afy b (AT BT A R

Current Topics | - Robotic endoscope holder for eye surgery (5) BRARMIC & B ADTIRIRT /N 2
. . . . . . . (Upper left) Robotic endoscope holder
- Device presenting haptic sensation by electric stimulation (Bottom left) Stiffness tunable device
- Tunable Stiffness Organ-Grasping Device (Right) Haptic device with electrical stimulation
I\HE K& : ;
B B (1§ Asst. Prof. Akane YAIDA (Specially Appointed)

@ 045-924-5689 @ 2@ @O J2-32
@ yaida.a.aa@m.titech.ac.jp
@ https://ap.first.ir.titech.ac.jp/

BOE DR | - E—MRTOMETHRONEERR
F RREER T 7 AT RBEORRE & AT, RE, MEITH

SR, TFAKAIBRURK, AEKDBMETR AT %ﬁizajﬁ@ 20
BEMERTTIAT B _ ok
Current Topics | - Development of highly sensitive multi-element analysis system in a single cell ﬁ‘éﬁﬁ%?aﬁ%ﬁgﬁﬁffﬁ%;_ %elI%EE?@ﬁo?Zrnﬁlgéflba{]alyzis
- Development of low-temperature plasma sources and application to spectroscopic analysis, environment, and materials Inductively coupled plasma (Cell sorter)

. R time-of-flight mass spectrometer for
- Ultra-trace elemental analysis of river water, sewage treatment effluent and tap water | mylti-elemental analysis (ICP-TOF-MS)

BEES OFE ORALES OEmal OK—LR-Y
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E}% 4 / - y 3 J ﬁﬁ j-b j J Innovative Dental-Engineering Alliance Research Core

A8 —7 24 AOEBRFRBZICES ESFRSHROHES L UVEKRER
Promotion and grobal expansion of interdisciplinary research based on the Interface Oral Health

Science

HFETPEEC, ERPAREI SERLAE TOY — L L A LHREFFH OBE
Construction of the seamless research system from basic research to clinical application

connecting Dentistry and Engineering

HtEREZBiE L A-EHNERKRRARS LU Z 0ERKIMT ORI
Development of innovative medical devices and establishment of elemental technologies aiming

at social implementation

YA U AT—)LIAMIZY b
(BEIAILF— I 2 MK A HIRRERSE)
NY RE—=2Z (a), IAMES (b), 2=v b2FE (c)

Photographs of our device named “Micro Scale Mist UNIT” (kX)) Ti-Mo-Sn-Zr& &0 J15 1R & A
(MSM-UNIT) showing the handpiece (a), spraying with the handpiece (b), Mechanical properties and metallographic structure of Ti-Mo-Sn-Zr alloy
and the main body of the MSM-UNIT (c) (FK)  Ti-Mo-Sn-Zr& <D BRI F 5T
(51F : BMC Oral Health (2021) 21:286) Investigation of clinical practicality of Ti-Mo-Sn-Zr alloys using animal models
:I [ |
i =] L BE BB Prof, Hiroshi EGUSA (Visiting)

@ 022-717-8363 @ FiLRFARPREDHIE
@ egu@tohoku.ac.jp
@ http://crbr.dent.tohoku.ac.jp/index.html

iy it ERERY, BEES, wERMHR
MREE - BE | BEAESY - P2 ER L LAERETORIE

R OWTEHE | - Sl FIA L BB ERMomRE
CNAFIAT Ay BBEMK/OEA Y77 MR ORF

- CAD/CAMiEZE Wz X 2 L7 Y — RBIB1E O EEE/BR RS iPSHINEIC & 2 DRI R E BRI T 5
-HERBEET LILE — R /BRI N FRTL-Y 2 Ry gy FEEE
- EOYIHIEREL T BT BAIEMEY X T L DRIR Stiffness-tunable hydrogel-sandwich culture augments

cardiomyocyte differentiation of iPS cells

Research Field Regenerative medicine, Biomaterials, Prosthodontics

Objective Innovation of medical technologies based on regenerative medicine and material science

Current Topics | * Development of stem cell-based tissue engineering technologies

- Development of biomimetic materials for bone regeneration/dental implant
- Basic/clinical research on CAD/CAM-generated dental restorations

- Basic/clinical research on dental metal allergy

- Development of Al evaluation system for tooth preparation

OEFES OFE ONKAPES OEmal Oh—LR—Y
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Innovative Dental-Engineering Alliance Research Core

MR B zm e

Prof. Ken OSAKA (Visiting)

@ 022-376-6930 @ HiLRFARPHREDHIE
@ ken.osaka.e5@tohku.ac.jp
@ https://www.dent.tohoku.ac.jp/ih/prof/prof.html

g it F—RYA TR, Ak— AR, HEEF
MEER - BE | ABEIFR— MABCEERCNEICETILE T MERAY, ~NLZ By 7T —XEDH
BIROWERE | - REERE - TET — 2 2AV-REEROMNREOFMICE T 2%
By TR ERWEHERENBEROREICN T 2 EOEZHR
AL 2FOEEE OBEICOVTOME
Research Field Real world data analyses, social medicine
Objective Analyzing the oral & general health conditions.

Current Topics

- Association between oral health and social-economic and behavioral factors.

+ Understanding the underlying mechanisms that lead to associations between broader
social determinants and health (oral & general).

+ The oral health care system and health inequalities.

+ Infectious disease countermeasures and risk management.

B DIETEA~ D E % T L 72
the number of teeth has large impact for death

5 i zm e

Prof. Hiroyasu KANETAKA (Visiting)

@ 022-717-8419 @ FHiLKRFARZREDHIE
@ kanetaka@dent.tohoku.ac.jp
@ https://www.dent.tohoku.ac.jp/field/liaison/02/index.html

it EI®, NAF<TFYUTIL, EFBES
PRER - BER | ¥ L TX¥ORGHRIMTZICH L7 ESBRESHRIC L 2R ERERR T
BROWERE | - (VX —7 A RAOBERZICET 2 EENESBREMROHEE
- EBEFEEICL 2L LWEEKISROMIER
Dy L7 —RERESORRES L ORKISHE
- EFMEOREREIC L 2 S ICET 2R
- RS R SO S L UEBE T A TEICEE T 2R
Research Field Biomedical engineering, Biomaterials, Orthodontics
Objective New medical device development by interdisciplinary integration research

Current Topics

+ Promotion of interdisciplinary researches regarding Interface Oral Health Science

- Research and development for new medical devices by industry-academic collaboration
- Development and clinical application of nickel-free shape memory alloys

- Research on high functionalization by surface modification of biomaterials

- Research on development of functional foods and evaluation of mastication

BiEaREMBEEOmIIE BiE L7
EIHINA AT U TILDORFE
Development of innovative biomaterial aiming at both
osseointegration and antibacterial properties

Sds
=

AR 88 (T

Prof. Osamu SUZUKI (Visiting)

@ 022-717-7636 @ FiLRFARPREDHIE
@ suzuki-o@tohoku.ac.jp
@ https://www.dent.tohoku.ac.jp/field/maxillofacial/02/index.html

iy it NAFITUTN - N AFEFIv 72 BRE
WEREK - BE | ERRSERTAIMRORS L OEEEL
B DN | - EREEM O
CAERRIEY Y EEA LY T LR O BRF
c U VERAIVS T LR OREE & AR DI
- BRIEEM R ORISR L ERM RN DGR
- ERME - EREMHOBE LR
Research Field Biomaterials - Bioceramics - Bone regeneration
Objective Design and functionalization of bioceramics for biomaterials

Current Topics

- Development of bioactive materials

- Development of calcium phosphate materials

+ Study of structure and solubility control

- Development and application of inorganic/organic composite materials as biomaterials
+ Translational research of medical and dental biomaterials

OEEES

OFE ORANES OEmal @K—LR—Y
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Innovative Dental-Engineering Alliance Research Core

=25 S8 = e

@ 022-717-8294 @ FIKRFRZREFHTR
O nobuhiro.takahashi.ab@tohoku.ac.jp
@ https://www.dent.tohoku.ac.jp/field/biology/01/index.html

Prof. Nobuhiro TAKAHASHI (Visiting)

itk YA 7 AN A — LEIREERRAT, MR aeRR T

WIFRHR - W& | DA 70/ F— L CBEEOREROERL ORRBHRE, JUTOREMEEN BT L EBNE LT
SROPERE | - HEYA I/ ONAF —LEBROYT /2R, TATHIVR, AZROIIR

CHRERY R T LAERAVWOBEAEORBMES L ULE - Eﬁ%@f@%&tﬁ%ﬁ%t DESEM xA7 AN *?ggggfgfﬁﬁm\&ﬁﬁ&@

C 7 oAe, BT, BHT X VR EICL R - MEARSFHES World-class " bic expermental system” tial f
BIGHBET L byl L3RR CHIR OB R T o ramsrom s
OB A ZANAF =LK DA FTT U TILOENZHNDL

c ARG AR Z 2T R MAROREHE

Research Field | Microbiome Metabolic Function Analysis, Cellular Metabolic Function Analysis

Objective Aiming to elucidate the causal relationship between the oral microbiome and host disease/health, based on the metabolic functions of both

Current Topics | * Genomics, proteomics and metabolomics of oral microbial ecosystem (oral microbiome)

+ Metabolism of oral microorganisms using an anaerobic experimental system and the
association with systemic / oral health and diseases

- Caries / Periodontitis preventive properties of fluorides, sugar alcohols and tea catechins - "

- Evaluation of cariogenic potential of food products and sweeteners using pH-telemetry 'SFE,T pHEiT‘%%EL.\ -

+ Oral microbiome-induced deterioration of dental biomaterials ERRRY 2 7 FHET /A 2

- Metabolism of host cells. including oral cancer cells

OEFEES OFE ONRKANES OEmal Oh—LR—Y
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Advanced Materials Research Core

ERIZHLIVZOEERA
Ttk E BRI DRI - %5t - A% - WA

Metallurgy for industrial applications

Design, development and applications of innovative functional materials

RENLHIHIE 7 7 F 2 T— 5 MR T 5 METIREE & &NIMnGa O BIFE N
BRER 70 2O, BIRME M TIEREREIC X O RRREEEEL, RS
DEGITEAL VWA ZRROIERICHRIN L7z,

Development of new powder fabrication of NiMnGa ferromagnetic shape
memory alloy with easy magnetostrain though enhancement of grain
boundary embrittlement by Bi addition

RIEREEET 2RA8D > SHIMIE
Electroplated gold alloy micro-material with an extremly high strength

HiR - ChangffRE TRIF S N @A &Y > RO NI HBROE R, &
O ZOBBILAEEDOED >ZD4ERE N,

Images of micro-bending specimen fabricated from electroplated Au-Cu
alloys developmed in Sone-Chang Lab. The strength is four times higher
than the strength of pure electrodeposited gold.

fiiegd BAth =

Prof. Tomonari INAMURA

@ 045-924-5058 0O I3
@ inamura.t.aa@m.titech.ac.jp
@ http://www.mrst.first.ir.titech.ac.jp/inamura_tit/

@ J3-22

Ti- AufREEIEAEIC B 1T D twin-within-twinfE D

BB EFEHTGE
TEM image of the twin-within-twin structure in
Ti-Au shape memory alloy

s FEMIHIE, MRIERE
HEER - BE | MEHEMORMICE D (G - MR ORET L mikset
Bl OMFEFE | - BILEVEERER O #02
- REDVREBEEE DK
C KD TILT A MRS E T B30 T M ERE
LT —ABEDX VI ER L F UL
Research Field Microstructure, Materials Design
Objective Design and improvement of structural or functional materials based on the geometry of microstructure

Current Topics
- Design of long-life shape memory alloy
- Variant selection rule in ferrous martensite

- Experimental and theoretical study on martensite microstructure

- Kink deformation and kink strengthening of mille-feuille structure

2 ONY FOREETEL2EMOEBE L F > 7 NEAKEDBR
Relationship between the shear magnitudes and the strength of
disclination formed by the connection of kink bands

BEES OFE ORALES OEmal OK—LR—-Y
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Advanced Materials Research Core

SR EA =@

Prof. Masato SONE

@ 045-924-5043 @ R2iF
@ sone.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

® R2-35

WESE BRD - & - MEEHE - SEESEME
TREW - B | EAT /M AMBORE L O
BEDHEFRE |- V2777V YAEEERI -1 7 Uy FEHOIEE S L OZ DA
CFREUBREERT /N ZA07H OEREMRIOMFE L Z ORI
- ESBERTEBEMELAVLREL YV OEEE ZOERT /N ANDIEA
Research Field Electroplating, Material Evaluation, High Functional Metallic Materials
Objective Material fabrication and characterization for medical devices

Current Topics

- Fabrication of noble metal/polymer hybrid fiber for wearable devices and the application
+ Fabrication and material characterization of noble metal materials for non-invasive high

sensitive medical device

+ Single atomic noble metal electrodeposition for smell sensor and the application

oS HER A

Micro-bending specimen

Micro-compression specimen

HUNB AR

Micro-tensile specimen
HALMRELTVWE YA 7 OMRERA

(%4 7 OB TEMSER, dhiFHE SIREBRH AR
Various micro-testing specimens proposed
(Possible to examine micro-compression,bending and tensile
deformation)

fiEH HiE e

Prof. Hideki HOSODA

@ 045-924-5057 @ R2iF
@ hosoda.h.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/

® R2-27

i i Bis - ek, SEMR - M
MEER - BE | FTESEREEME ORI & Z0KE IGAER
SED 3 - ERRIRE . E?ﬁ’lié}?ﬁ@%ﬁ%
RLOTIRE - EaRARIR & DR
- B IR R IR :.’-I\:Fsct Uz DEEME
- @EMLEY, |
< ERMRL - ERME uﬂf—ﬁﬂﬂk SV Z DG
- AEREN, 1HERE, A
Research Field Functional and structural materials, metallurgy
Objective Innovation and development of novel functional materials and materials design, and their applications

Current Topics

- Development of biomedical shape memory and superelastic alloys

- High temperature shape memory alloys

- Ferromagnetic shape memory alloys and their composites

+ Intermetallic compounds, phase diagram

- Biomaterials, medical materials and dental materials and their applications
- Phase stability, phase transformation and microstructural control

TiMoSnZr&& OB M2 ) & 45 R 70 WARHE R
Superelastic behavior and unique internal structure of TiMoSnZr biomedical alloy.

NiMnGaBZEFPRECIE SR F 28 ) 23— Y EEMEIO YA 7 0CTH
() &BiFMBRSEIC & V&7 REE FONIMnGakl F OSEME
Micro CT image of NiMnGa ferromagnetic shape memory alloy particle
distributed silicone composite (left) and SEM image of NiMnGa
particle with smooth surface by Bi-modified pulverization process.

AH B e

Assoc. Prof. Azusa OOI

@ 045-924-5218 @ R2iF
@ ohi.a.aa@m.titech.ac.jp
@ http://www.ooi-mat.mac.titech.ac.jp/

©® R2-28

WESE BRULE - BREME - BEEL - 2BTZ
TEER - BE | LEMBOBERSERICED CRMAEM B0 F
BROWESRE | - Bheo FRMAELAEEAMEO WAL
© T/ RT—LTORBEM R OARERE
- SKERATRL O L IEE B
- BIRFCORETICH T 2 KM KL OB B
- SKIBMRL D KERE B L MEAZEE)
Research Field Electrochemistry / Corrosion science / Fuel cell / Metallurgy
Objective Development of corrosion-resistant materials based on the dissolution mechanism of metal

Current Topics

+ Durability evaluation of electrocatalysts for polymer electrolyte fuel cells
- Dissolution mechanism of metal at nanoscale

+ Soil corrosion mechanism of steel

+ Corrosion mechanism of steel under supercritical CO, environment

- Hydrogen adsorption and absorption behavior of steel

F vy FNT7A—TLFEBREIC L 2BREREA A > Din-situlk
In-situ detection of dissolved metal ions by channel flow
multi-electrode method

As deposition

After 5,000 cycle

p—

il R B AL f %D 5
\dent\cal location FE- SEM observat\on of Pt-Cu nanopartlc\e before
and after dissolution

OFE ONRANES OEmal @K—LR—-Y
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Advanced Materials Research Core

HIE IEE s

Assoc. Prof. Masaki TAHARA

@ 045-924-5475 @ R2fE
@ tahara.m.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/

©® R2-27

Ti-Nb &4 B %5 0 Bt S8 & NERIERL
Superelasticity and microstructure of stress-induced martensite in

TR E REEBY, PRREEE:
PIFRER - BE | &M IC L 2 EESEMNOEIEREL
BOREDMERE | - WREEBAESICHE I 2INFREAT VYA OB
- R EE S OBEETIEE
CEBYLT VYA NERE
Research Field Metallography, Shape memory alloy
Objective Development of functional metal materials by advanced microstructure analysis

Ti-Nb alloy single crystal

Current Topics

+ Microstructural analysis of stress-induced martensite in shape memory alloys
- Plastic deformation mechanism of shape memory alloys
- Isothermal martensitic transformation

Fv) VF—T— I—7 uunm

Assoc. Prof. Tso-Fu Mark CHANG

@ 045-924-5044 @ R2fE
@ chang.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

©® R2-35

TR E BRED > E, MEMR, €BRESNME
WEEHN - BE | ERLYYHRBLYT 275 70T A TR0 E SR
BSROWIEEE | - NEBFTNA ZBOEEMEIY > & 70+ 2D
C 7L TVEAHEME RS L UZ 0I5
CNA F Y —BOEBEREME O
- AR R EN R BRI D B B
Research Field Electroplating, catalytic materials, metal-based composite photocatalyst
Objective Design and performance enhancement of materails for medical sensor and wearable devices

Current Topics

- Development of metallic materials fabrication process for miniaturized electronic devices.
- Preparation of flexible functional composite materials and the applicaitons
- Metal-based catalyst for biosensors

+ Development of visible light driven anti-infection materials

Visible light driven anti-infection textile

=1
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Advanced Materials Research Core

¥Iﬁ Eﬁ BhE Asst. Prof.

@ 045-924-5631 @ R @O R2-35
@ kurioka.t.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

B OMERE | - ERFEAVHEEE N7 Y v FHR O
CEMEL Ry 7 RARIGER O 728 O BEAME LD (FEL

FBRRICERVCEBER D TEOEH BAEEAVIAAT Uy FHEERD D> £ 7 b )
Concept of the preparation of hybrid materials usin
Current Topics | - Preparation of functional hybrid materials using electrochemistry P e|ectrgchzmistry and gn example €

- Fabrication of electrocatalysis for highly efficient redox reactions
- Modification of conducting polymer films employing electrochemical reactions

EFF' Eﬁ BhE Asst. Prof. Naoki NOHIRA

@ 045-924-5061 @ R @ R2-27
@ nohira.n.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/

BEOWMERE | - EHABHESEOMRR
- BREREEEE DR
CTFRUAEORILT YA FRESICET AR

Current Topics | - Development of biomedical superelastic alloys

- Development of high-temperature shape memory alloys TIEFRDBELSDTILT v H A FEHE
+ Study on martensite aging of Ti-based shape memory alloys Martensite aging effect of Ti-based shape memory alloy

*ﬁ*‘j EXEK B Asst. Prof. Ryutaro Matsumura

@ 045-924-5597 @ J3ME O J3-22
@ matsumura.raa@m.titech.ac.jp
@ http://www.mrst.first.ir.titech.ac.jp/inamura_tit/

EoR O | - SN F v 7 REOEAFENT

- RABBEBEMgARICH T2 ¥ v /B0 Z 2 OMBER

CILT A —DBEMRICE T R F v oL F oIt

Current Topics | - Geometric analysis of deformed kink interface

- Microstructual observation of the deformation behavior of kink microstructure in
long-period stacking ordered Mg alloy

+ Kink microstructure and kink strengthening in mille-feuille structural material Ay A MTABWEMEASICEIT 5+ > 2 BB VT HEORY

Microstructual observation of the deformation behavior of kink microstructure in Mg alloy

ER S NTF v o RE O KRR O BT
Analysis of geometric aspects of deformed kink interface

BEES OFE ORAMES OEmal OK—LR-
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LG Material & Life Solution Collaborative Reseach Clusters

FRETIE, HEZ—RISHIET 57201, ERULS NAFRTRORRS & CEEREA~OH /-4 Solution & 23 2 HiR
EMOWRBERETVET,

LG Material & Life Solution Collaborative Research Cluster will carry out the investigation and development for the

functional material and the social environment technology.

E153
B

i

LGEETKXIE, REISEY SCHEMRHIET 2R L POICEZIRITE S R A HEE L TE £ L7, LGIF2017TFICHATOREE
AR ERRE R OB R OIS & L TLG Japan Lab%%3Z L £ L7=7%, 5E, EFOHERMEAINET 2H/-AMTHUbE LT, LG
Material & Life SolutiontZEIFFeila] A#3h B, = —XICENG L 72MAIMER U BREE ICE A FSFRME O S L CEEREICH
T 377 Solution T 1R T BRI OARFEHK TV E T,

k1)

S, [ERITERFA—T A/ RN— 3 i oXdEDS &, Materials Informatics %5 L TR CHRMEHER, TN
A AREF THERRTIMERE, BLUONLRT T, BIE/AEHHREOBEH COETRIEEH 4 RIRT 2 LENLRERRELITOE
T SDICETANHRICES 7 7 A2 —BETEH [TSUBAME] SERIC L 2FHEMEIRIEICEIT - ERTE, L (RIGR DLEED
MEHEATEE /IR 2 S ARICAIRT 2 2 & IC &Y, RAOEZICH T 2 RS EERORIBAZXY £7,

TERM R
R R D RIS
ESBEEY 7 v 2—0R%
SEREET NA RV R T L
MR B4 2 VT OREL

Materials Informatics

Development of High Functional Material
Development of High Dielectric Soft Matter
High Functional Device System

Development of New Recycle System

alf #EE se ee

Prof. Hiroki ISHIZAKI (Specially Appointed)

@ 045-924-5479 O G2fE
@ ishizaki.h.ad@m.titech.ac.jp
@ https://www.first.iirtitech.ac.jp/member/core18.html

® G2-29

it F/MRIE S EEET N R S BRAE
PIFER - BE | FTRKEEMNORE SEeEET /N1 DRI
BOREOERE | - FEEF /lFaa4( FARDESE
- BNEKRIGE DR
- BEBEM KL BRI BT O B
C XAV RRT T XM
- BEBHRORR
Research Field Nano-material field/ Semicondutor devises field / Electrochemical field
Objective Development of New functional material/ Development of New devises

im0 EEOERSEET A v ¥ BT ORF
Developemnt of New Elecrochemical Reaction

Current Topics

- Preparation of the semiconductor nano particle colloidal solution.
- Development of Dye-sensitized solar cells with the high effiency
- Development of the functional materials by the New techques with the low temperature
- Development of the Microwave remote Plusma technology
+ High-k Material

Technology for TiO, Thin Films with High Crystallinity

BEES OFE ORALES OEmal OK—LR—-Y
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LG Material & Life Solution Collaborative Reseach Clusters

= BB smm e

@ 045-924-5479 @ G2 @O G2-29
@ kang.s.aa@m.titech.ac.jp

@ https://www.first.iirtitech.ac.jp/member/core18.html

Assoc. Prof. Sungmin KANG (Specially Appointed)

iy i V7R T U TS - Ytk
FIREN - B& | VT PITUTAERVLERT - b2 T8RRI b — Y AT L () BEUE Y —HNEZO—p] (8)
. - K - _ A _ S = e N _ P Evaluation system of sensor (left) and an example of sensor
ESRDOMEFE | - ~NNVR T T/ BRIV THRY—FHR - ICBWE VY — DR FE signal output (right)
Y77 OF AT —mIIHRIEAR

CBREWENTF /MR ORISR R

Research Field Structure and property of organic soft materials

Objective Development of novel smart sensing device using organic soft materials

Current Topics | - Development of gas/odor sensor for health care/monitoring

FRRBUNFATIHROZ Ty 7O 2R (B) LU
- Development of novel materials for soft actuator LRI () DEEWAXDAZ—2
L X i . L Oriented 2D (left) and 1D (right) profiles of the WAXD
- Study of novel liquid crystalline materials and their applications

measurement indicating a formation of novel nematic phase
with tetragonal order by an acute bent-core LC mesogen

OEFEES OFE ONRKAMES OEmal Oh—LR—T
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A= FP O FaxT—42— (& - 7YX PAKRY b) Smart actuator (Nursing care/ assist robot)

R — b T AR UBEREEM R Smart sensor and Functional Material
SDGs#:if (Chemical Recycle#iii) SDGs Tehcnology(Chemical Recycle Tehcnology)
=R v I T A R Sensing Devise Materials

3D7 U2 zRAVWEERESESEMY
High Functional Multilayer integrated materials with 3D printers

A — 7 7 F 22— —OMHEEE
Novel Development concept for smart actuater

WEI7 g W®EQ7

BR EA £ wm M # MR Ef £ wm M #

mE S % W M R Fryvur-7-v-7 | K& W M K

X . . LG Material & Life o . LG Material & Life
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Smart Materials & Devices Research Core

EA IER == osw

Prof. Junji WATANABE (Specially Appointed)

@ 045-924-5048 @ R2iE ©® R2-36
@ watanabe.j.ab@m.titech.ac.jp
@ http://www.smartmd.first.iir.titech.ac.jp/

Advancing direction
—_—

MELE ey 7 b= T U TILAIRK
FEEM - B | WY 7 b T U TLER W v —F N ADREE L O AT
BEOWERE | - 23BXY 7T UT L7 4 LLOERB L UZ DGR
CRBLTRA T —DEREEZOIGA
c A= bTA Y F =D E % DOFHE
Research Field Functional soft material fabrication and characterization
Objective Soft material fabrication and characterization for sensor devices

BOFRERMAZKIORELFICRE S h 3 BHANEREGMEE
(a) Optical microphotograph of the wetting ridge pattern on the

Current Topics

transmittance.

polymer liquid coated plate during its advancement.

- Fabrication of soft materials with high dielectric constant and their application. (b) AFM surface image. The arrows indicate the advancing
+ Fabrication of liquid crystalline elastomers and their application.
- Fabrication and characterization for smart window which can automatically adjust light

direction of the water.

QTHEES OFEE ORANES OEmal Oh—L~R—Y




7’(7 D 7} l/’l,;-“’f 7 Zﬁﬂ:% j 7 Microfluidics Research Core

NETIFaT—2, LEELY DRI Creation of innovative actuators and sensors
F / Il Establishment of nano-fabrication technology
2470/ AAbA=ZIR Micro/ Nano Mechatronics
NAF-ERIZE Biomedical Engineering
EMEECERElef 70y ¥ I 7 BRI £ 7 04 FEERFER A 707 4 25

High precision ECF-driven micro syringe pump High power fluid inertia micropump and microfinger using ERF

WHET IS BETEARMEEET /N X
In-liquid SEM Transfection device to single-cell
WM OBRE ERFOH A X5 HE
Mass production of droplets and size separation of particles
= (85
J0 g Prof. Joon-wan KIM

@ 045-924-5035 @ J3E O J3-12
@ kim.j.aa@m.titech.ac.jp
@ http://www.smart.first.iir.titech.ac.jp/

RN MEMS, Y420 XAHFAZIR, NAFAHFAZIR
WZEEWN - B2 | MEMSEINICL 2R/ 7 OX A A=/ ROFRE Z DI

BOEOMEHRE | - ECFEAWAYA 7 AREY AT L (R4 78RV T)
CECFYz v MREMLLBHEAS 2T L D D
CECF7LFYTAT I FaT—2 (RAVANVE, Y4 7AYZEal—%) ECFiMicropump by triangular p/rism and slit electrodes
CAIEESECFY A VAL Y XY R T L
-ECFx4snL—tYvAR

Research Field MEMS, Micro Mechatronics, Bio Mechatronics

Objective Advanced Micro-mechatronics by MEMS technology and its applications

Current Topics | * Micro hydraulic power source (micropump) driven by ECF jet
- Liquid cooling system by ECF micropump

- ECF flexible actuators (micro hands or micro manipulators)

- Focus-tunable ECF microlens by MEMS technology

- MEMS-based ECF micro rate gyroscopes

MEMSE i Z AULWZECFv (4 2AL—FP v (A
ECF micro rate gyroscope by MEMS technology

OEFES OFE ORALES OEmal OK—LR-Y
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Microfluidics Research Core

ﬂME] ﬁ%§= ¢ 1] Prof. Yasuko YANAGIDA

@ 045-924-5039 A R2iE ©® R2-23
O yanagida.y.aa@m.titech.ac.jp
@ http://www.yanagida.first.iir.titech.ac.jp/

e ig NAAMEMS, /N4 FEHE, EYikETS
WFSCHE - BE | N1 FAMEMS,/NEMST /A R(Z & B Ytkee - BiEEHE

BOEOWFEERE | - -/ AIEE2E T 2 ERKREOKPFIETME N A FEHA~DIGA
+ NA AMEMS - NEMSIC & 3 #Bfatee T
CEEDFORMEERLIS / N F T/ Y —

Research Field Bio-MEMS, Bio-sensing, Bio-functional engineering

Objective Development of MEMS devices systems for biochemistry and bio-analysis

Current Topics | * Evaluation of Optical Properties of Substrate with Nano Periodic Structure and lts
Application to Bio Measurement B o
- Cellular engineering by bio MEMS/NEMS BEFEABMBERT /A2
X T k X Transfection device to single-cell
+ Nanobiotechnology utilizing properties of biomolecules

iEEH *ﬂih g Prof. Kazuhiro YOSHIDA

@ 045-924-5011 O R21E © R2-42
@ yoshida.k.ab@m.titech.ac.jp
@ http://yoshida-www.pi.titech.ac.jp/

iE it RAVAT I FaT—%, Y4780 Ry b, HEEERE

MERR - BE | SHEEST—<A 700Ky FEEDTDDTEX N/ TNAR /AT LORRF

BiromfsEE | - WEMREEISALEY 7 b4 /BT 0 F 21X
CRRENRERAWESEREYA VATV F AT RV AT A
CAEENAERALEEHAEEY A 7R RY S
CRREBRBRBEIA LA 7 ORET A R
-y

RN T —ZAWEERNEEYA 700Ky b

Research Field Microactuators, Microrobots, Functional Fluids

t

Objective Development of innovative mechano-devices/systems for advanced power microrobots

Current Topics | * Soft microactuators using functional fluids

+ Multi-DOF microactuator systems using alternating pressure sources
+ High power piezoelectric micropumps using fluid inertia

+ Micro fluidic devices using ac electroosmosis

. ) ) . . HROBE
+ In-pipe working microrobots using fluid power Outline of research

De Volder MICHAEL sius ¢8) pror MicHAEL De volder (Specially Appointed)

@ 045-924-5035 (2 KT ® J3-12
@ devolder.aa@m.titech.ac.jp
@ http://www.smart.first.iirtitech.ac.jp/

iE it UFILAAYE D BRAFETRALF—IFE. /<7 Y 71, MEMS

R - BE | KUROTRIALF-—FBYYVa—>arer /7T UT7LOIGRA%ZRIET 2

BEOWMERE |- 5T FELEEBENEREAREBT Iy 7 U EEES

Ny FUDSH AN LDER ERED

- F7- R B RHEE D BA R i i 8o §_
N .. I SR 15757 =

CRAVABLVF /T Y TAR=ZDTNA ZDEEH 4 ERE ﬁgﬁéﬁg$%§$éAiﬁéﬁé

cHh=RoF /) Fa—TDMEMST /NA ZA~DEE

Research Field Li-lon Batteries, Electrochemical Energy Storage, Nanomaterials, MEMS

Objective Create next generation energy storage solutions and nanomaterial applicaitons

Current Topics | * Battery electrode structuring for higher energy or power density

- Understanding degradation mechanisms in batteries and extending lifetime
+ Development of new battery material strategies

- Rational design of micro and nanomaterial based devices

« Integration of carbon nanotubes in MEMS devices

OEFES OFE ONRAPES OEmal Oh—LR—Y
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Microfluidics Research Core

6H B gmum

Assoc. Prof. Tadashi ISHIDA

@ 045-924-5450 @O G5
@ ishida.t.ai@m.titech.ac.jp
(5]

© G5-902

iy it

EERERYA 7 OT N R

BIFHR - &

F/ A AR DA FEEIGH

L DHTFERRE

s NAF D ORFPEFEMEDORER
CHBEERDTDDTA T AFET N A ZDRF
- ERIRREE AT N A R DRIR

© YA U ORISR

Research Field

Biomedical microdevice

Objective

Application of nano/micro technology to biological and medical fields

Current Topics

+ In-liquid electron microscope for biological measurements
+ Microfluidic device for experimental evolution of cells

+ Fluidic device equipped with biological tissues

+ Cell freezing technique in a microchannel

R E T IR
In-liquid SEM

ZEEBRENNSTREE T /N A R
Small intestinal channel with pneumatic actuators

B BE s

Assoc. Prof. Takasi NISISAKO

@ 045-924-5092 A R2E
@ nisisako.t.aa@m.titech.ac.jp
@ http://www.nis.first.iir.titech.ac.jp/

® R2-9

iy it

A o0/ F Rk RERE

WEER - B

HUNERIC B T DM & RERRO TEHIGH

B O FERE

CEEYAATNAT AT R

- BB MERORL F R T

CRA AR - EEOTT N R
-4 A-F/MI
cKRFRBEYAs0F S TRAR

Research Field

Micro/nanofluidics and Interfacial Science

Objective

Handling of fluids and interfaces at small scales for novel engineering applications

Current Topics

+ Droplet microfluidics

+ Functional particles design

+ MicroTAS / Lab on a chip

- Micro/nano fabrication

+ Microfluidic particles separation

A7 ARERIC & BHERRIERE - AT IS
Microfluidic production of functional droplets and particles

<A 7 ORBNICERE L ATRE S FERE N L - EREEEEAE
Drug permeability assay through microfluidic droplet interface bilayers

B BT axm

Asst. Prof. Yusuke KANNO

@ 045-924-5092 A R2iE
@ kanno.y.ag@m.titech.ac.jp
@ http://www.nis.first.ir.titech.ac.jp/

® R2-9

B O FERE

- BERERT N R

BRILFSAA A= T

C XA AFUET N R

Current Topics

+ Microelectrode array devices
+ Electrochemical bioimaging
+ Microfluidics

BLAOAYET P TREL TEINAFUAT/NAR
Biosensing devices developed based on various concepts

QETEES OEE ORKANES OEmal @h—L~—Y
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Microfluidics Research Core

IJ.IE ﬁﬂ B Asst. Prof. Tetsuya YAMADA

@ 045-924-5088 @ R2%k @O R2-23
® yamada.t.ap@m.titech.ac.jp
@ http://www.yanagida.first.iir.titech.ac.jp/

BUEOBIEHE | - 4V BRRER
=i
< F/RITFEE SR BRI T & F) B L 708 RS RS & ATHfEfRt >, MEsET
. ; BE, +/v—F, AEERE

Current Topics | lon selective electrodes Artificial cell membrane sensor and solution exchange using MEMS
- bioMEMS Extracellular electron transfer, Nanosheets, Photocatalytic reaction

- Nanoparticle and photocatalyst

QOTZEES OFEE ORKANES OEmal @h—L~—Y
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NSK Tribology Collaborative Research Cluster

BNV ERERO 74RO P—

BRA Y E—F Y &L EOEBREDAHL

FHls

Tribology in rolling bearings

Monitoring/Visualizatlon of Lubrication Condition with Electrical Impedance Method

RE ORI
Wil - 7Y — 2A0MiE
NSK k 7 4 A2 — @R seilm i
BERIGASH L RRIEXELE
#HL, A7V T2ELHE LEEDY
VEMERO P74 FAY—HROL
HISRISNE L. HRLOBEMNI,
F7A4FRS—DF—T777%2—ThH
318 - HR - WFEO=ZSHEREN
ICHZE L ERNGRRMAZITI L
¢, ZOBRAICEZEHRNGEY Y 21—
2 avRlHTY. it%@%ﬁ%ﬁt
TOERMRZHENERLEBEAMD

BRLERLBMNTY.

The NSK Collaborative Research
Center for Tribology was established
to study the tribology in bearings and
other rolling machine elements
through collaboration between NSK
Corporation and Tokyo Institute of
Technology. Our objective is to

conduct comprehensive research in

Contact Mechanics for Rough Surfaces

Physical Properties of Lubricants and Greases

the three fields of materials, lubrication, and dynamics/mechanics, which are key factors in tribology, to elucidate fundamental

phenomena, and to create innovative solutions through their application. Another important objective is to develop highly skilled

human resources who can promote basic research through our activities.

E B =m ws@

Prof. Satoshi Momozono (Specially Appointed)

@ 045-924-5956 @ G3iF
@® momozono.s.aa@m.titech.ac.jp
@ https://www.titech.ac.jp/news/2023/068022

©® R3-1

A EMERICEITS T4 RAY—ER
Tribological phenomena in rolling machine elements
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Research Field Tribology, Machine Element, Precision Engineering, Surface and Interface, Rheology
Objective Contributing to SDGs through tribological research

- Tribological phenomena in rolling machine elements
- Contact mechanics of rough surfaces

- Surface properties, wettability

- Friction and wear of elastomers

- Tribology in Biology and Ergonomics

Current Topics

HE RN
Contact mechanics of rough surfaces
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ed Manufacturing and Social Integration Research Core

Diamond-Like Carbon (DLC) %% U ® & § 3 ik &R HERE 14 T IR oD pR BRI 1

Fabrication of DLC films and functional carbon thin films

RGN A BT R

Surface coatings to establish environmentally friendly superlubrication technology

ZRFF /T YU TILVOFREKREDRRE L EERER

Application of hBN nanosheet to proton exchange membrane of fuel cells

BE - v/(4/08ENT Precision and micro plastic forming
H,
- Proton (H*)
HEF A 210 &5 DLC MO R -
Improvement of wear resistance of Diamond-Like Carbon films by hBN %I U7 MeEm Rk E i

applying surface designing Fuel cells using hBN nanosheet
HENEEEAEA R Adhesion technology for car structures
EEMES R Bonding technology for dissimilar materials, such as CFRP and metals
BRAEEEERORRE Development of dismantlable adhesive
MEERHEE RSB DORIR Property graded adhesive joints

_ . RRARFERE A O S
YT T TOVEER B R Development of dismantlable adhesive

Adhesion technology for multimaterial car structures

B = i =
Hig | & # E ® I %
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Advanced Manufacturing and Social Integration Research Core

(ki FH =um

Prof. Chiaki SATO

@ 045-924-5062 O G2
O sato.c.aa@m.titech.ac.jp
@ http://www.csato.pi.titech.ac.jp/

® G2-20

it BEELY - BRhZ
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N - I OEEES

T IRF vy OEEES

- BFEBROEEES

C Z O ATHEEES
Research Field | Adhesion technology, Solid mechanics
Objective Development and implementation of adhesion technology

Current Topics

- Adhesion for car structures

- Adhesion for aircraft and maritime structures
-+ Adhesion of plastics

- Adhesion for electronics

- Adhesion for everything

EEEARTORIERER

EEMERWESE, thohE FIRISRELLN, G
ALRLTEBENMCHVONERIETT, —F, EEEBEIK
TRGAL, FEBISRNREEAELARY ET,

BEEEAY S VERBNB CE-> T\ T2 &5, &5
BT — 2 CHAKICET 2B AEET e &b, — &
DESAICHFE- TV S L5, BBROICERLARZ L
TWLFIETY, EiTNAMENSNITEIETEIR /LS
(A

ARMBFRP L B D EiES
Direct bonding of FRTP and metal

T BE aem

Prof. Tadahiko SHINSHI

@ 045-924-5095 A R2iE
@ shinshi.t.ab@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp/

© R2-38
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Research Field Mechanical devices and systems using magnetic force

Objective Realization of novel mechanical devices and systems using magnetic force

Current Topics

- Artificial heart with bearingless motor integrating magnetic bearings and motor

- MEMS actuators and energy harvesters using micro permanent magnets

- High-response, high-torque, multi-degree-of-freedom actuators for industrial
applications

N7 Y Y I L RE—REHMEHR T
Centrifugal blood pump using bearingless slice motor

L—YEBEABSERTT UV I I7—
Ultra-high response steering mirrors for laser scanning

2HBEEMEMSY =7 E—4%
2-DOF MEMS linear motor

BEO M umem

Assoc. Prof. Yu SEKIGUCHI

@ 045-924-5012 A R2E
@ sckiguchi.y.aa@m.titech.ac.jp
@ http://www.csato.pi.titech.ac.jp/

©® R2-31
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Research Field mechanics of materials, fracture mechanics, surface/interface

Objective mechanical evaluation and durability/reliability improvement of adhesive joints

Current Topics

- crack propagation of adhesively bonded joints (impact, creep, fatigue, environmental, etc)
- peeling of adhesive tapes
- adhesion phenomena in contact mechanics

ERRIREE T /A R

‘ Bio-inspired adhesive devices

EERAEORR

Directional diperdency of adhesion force

QETEES OEE ORKANES OEmal @h—L~—Y
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Advanced Manufacturing and Social Integration Research Core

REF FHKER wsum

Assoc. Prof. Kotaro TADANO

@ 045-924-5032 A R21E
O tadano.k.aa@m.titech.ac.jp
@ http://www.k-k.pi.titech.ac.jp/

© R2-46

Master-Slave System with Force-Sensing Master-Slave Manipulator
Abilities using Pneumatic Actuators for ~ for Reconstructive
Laparoscopic Surgery Surgery

iy i ART 1 7R, AR 2T L
WEH - BE | SELARXEYRTLOER
SEOWHERE | - FITIEORY b 2T L
C RV R T L
CERERBYRT L
Research Field Robotics, Human-Machine Systems
Objective Realization of Advanced Human Support Systems

Current Topics

- Surgical Robot Systems
- Teleoperation Systems
- Pneumatic Driven Systems

Pneumatic laparoscope holder  Robotic Holder for Ophthalmic
controlled by head movement Endoscope
MAERFEL CWBFMIIEARY b AT 4
Surgical robot systems being studied

FH Al e

Assoc. Prof. Yuki HIRATA

@ 045-924-5037 A R2iE
@ hirata.y.ac@m.titech.ac.jp
@ https://sites.google.com/view/hirata-lab/home

©® R2-37

MBI EH e L SHEERT /N R DBI%
Development of innovative devices for medical applications

iy i REABWELS, 7/ ITVTL N AT =T Y FTIAXIHE FF4RAY—
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Research Field Surface Engineering, Nanomaterials, Bioengineering, Plasma Engineering, Tribology
Objective Development of innovative devices for medical applications based on materials science

Current Topics

- Synthesis of graphene-hBN based multi-heterostructure and the development of its

applications

- Development of 3-Dimensional DLC film coating technique
- Development of environmentally friendly superlubrication technology
- Elucidation of thin film growth mechanisms through machine learning simulations

HHFEY I 2L—YavICL2BRRRA W= X LDHFH
Machine learning simulation for film-growth mechanism elucidation

B RE e e

Assoc. Prof. Shigeki MATSUMURA (Specially Appointed)

@ 045-924-5062 O G2
@ matsumura.s.aa@m.titech.ac.jp
@ https://www.adhesion.first.iir.titech.ac.jp

O® G2-20
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MEEK - BE | BEELO-00EEMOEE - ITA Tl

Research Field Strength test of adhesives for fuel cells

Objective Strength and durability evaluation of adhesives for fuel cells
QEEHES OFE OKRIANES OEmal Ohk—LR—Y
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Advanced Manufacturing and Social Integration Research Core

BE E!E BhE Asst. Prof. Naohiro SUGITA

@ 045-924-5094 A R21E © R2-38
O sugita.n.aa@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp/

BIEOWERE | - v 7 ONTLEER L -BEREE

- SUBB ORI
CHEXvET -3 VHE
Current Topics | © Microbubble-mediated ultrasound therapy L EEh SRS 5 X4 — IR
- Control of bubble size distribution An oscillating bubble cluster in a stationary sound field

+ Control of acoustic cavitation
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Komatsu Collaborative Research Cluster for Innovative Technologies

WA H DFE
(@ s =t ks )

SHERY TROEHET—20%h=EBIE (Improving efficiency of hydraulic axial piston pump and motor)
TR LFYOEy FrESEERLE (Improving pitting fatigue strength of axle gears)
cTJRA—T AT —ILDY—ILREMNR L (Improving sealing stability of floating seals)

[Piston taper | [Edge of cylinder bore |

x x Cylinder block
Cylinder bore

[Piston]
Small spherical part

A EE—%

Bent axis type axial piston motor

[#h< 2P % v %)
CIRILF TR ICE T A REBRITOSEL

NG <
Traction machine

(Advances in thermal management technology for energy conversion devices)

A

-

TRHMRT X T % Rl T2 BRI AR HEE TR O BET

Study on heat flux distribution estimation method using IR camera

BEEE D XV X T L OEEMENT (Heat transfer analysis of gear system in operation)
#

ALY 2T L DMEBER £ (Performance improvement of heat exchange system)

BUESAFIC B 2 3RO BUEHTRIE

Thermal resistance measurement of sample under specified condition

Bk =25 e

Prof. Takushi SAITO

@ 045-924-5016 D R2iF
@ saito.t.ad@m.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

© R2-44
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Research Field Heat transfer engineering, Thermophysical property control
Objective Our goal is to establish thermal management technology that can solve the various heat transfer

problems that arise with the electrification of equipment and improve overall energy efficiency.

- Heat transfer analysis and heat dissipation enhancement in electric motors and gear mechanisms

- Estimation of thermal resistance at the interface of heterogeneous polymer materials
and its application

- Performance improvement of phase change heat transfer surface by nanostructure
control

Current Topics

FEFERFENFERIC K 2 REBETOHETE
Estimation of interfacial thermal resistance by reverse
non-equilibrium molecular dynamics simulation

ST/ KT & FA L 7B BE o M BE T
Performance evaluation of phase change heat transfer surface
with copper nanoparticles layer

OFE ORANES OEmal OK—LR—Y
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Komatsu Collaborative Research Cluster for Innovative Technologies

FAR T zm 03D

Prof. Hirofumi AKAGI (Specially Appointed)

@ 045-924-5263 @ S2H%
@ akagi@ee.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

O S2-4

it NT—TL 7 hAZY REZDIGH

EEHR - B& | FEARTBHER Y X T LOEMEEN - &3FL

BORDOWIFEEHE | - SIC-MOSFETZER L7 AR E - @MENFRIEFEFLDC-DCa Y N—%2 £ ZDIEHA
CRALFLALAYN—REZDOREERIGA
CRLFLARLAVN=REFER L REREEABRERX M BEEIE > X T L
CEERBHERY R T LOERE/ A R

Research Field Power electronics and its applications

Objective High performance and high efficiency of power convererts based on the latest

semiconductor switching devices

Current Topics

- High-power high-efficiency bidirectional isolated dc-to-dc converters using the latest

SiC-MOSFETs, and their applications

- Applications of multilevel converters to grid connections
- The next-generation medium-voltage high-power ac motor drive systems using mutillevel converters.
- Mitigating techniques of electro-magnetic interference caused by semiconductor-based power convertsion systems

WA EAEHZDC-DCa > /N — %
Biderectional isolated Dc-DC converter

850V 16kHz 100kWZ £ 28 (11kg)
850-V, 16-kHz, 100-kW transformer with a weight of 11kg

Fa B =mm wee

Prof. Akira SUMITANI (Specially Appointed)

@ 045-924-5273 @ S21&
@ sumitani.a.aa@m.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

O S2-4

it HWHER, tF2IF
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Research Field Mechanical elements, Chemical engineering

Objective Elemental technologies for carbon neutrality

Current Topics

- Improvement of the performance of energy storage devices for hybrid hydraulic

excavators

- Optimization of hydrogen fuel cell system for construction machinery
- Improvement of hydraulic equipment and gear characteristics for electrification

miE B mw asm

Prof. Keiji KYOGOKU (Specially Appointed)

045-924-5263

S21%

S2-4

kyogoku.k.aa@m.titech.ac.jp
http://komatsu.first.iir.titech.ac.jp/

90000Q
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Komatsu Collaborative Research Cluster for Innovative Technologies

EEIFI :E;:: AR (E) Assoc. Prof. Shinji TANAKA (Specially Appointed)

@ 045-924-5243 @ S22 @ S2-4
@ tanaka.s.aj@m.titech.ac.jp
@ http://komatsu.first.iir.titech.ac.jp/

WELE FoAROY —, BERER, AR
MERW - B, | ZREHRICH T2 HBREORRL, BEHEE®RNT, EREFERETE St m
B OMERE | - NE=UAEE— 20|t Ot Wheel loader

- R € — R BEE O R A BB
- FRESHMER > T osh=RE £

Research Field Tribology, Machine elements, Fluid machinery

Obiecti Visualization of lubrication condition of sliding parts in actual machine, Mixed lubrication analysis,
Jectye Evaluation of friction and wear characteristics of sliding parts and lubricants

Current Topics | - Increasing power density of bent axis type axial piston motor.

+ Mixed lubrication analysis of sliding parts in bent axis type axial piston motor.

- Improving efficiency of swash plate type axial piston pump.

NARBRZT Ay I TV RAIyay
Hydrostatic transmission

OEFEES OFEE ORALES OEmal OK—LR—Y
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Urban Disaster Prevention Research Core

RIS - RSE
HIREE - RRBE
RIS - fitiEiREE
BEEEE
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HuER(ES - HERER RS

Earthquake Engineering / Seismic Retrofit

Passive Control Structures / Isolated Structures
Wind Engineering / Tsunami Resilient Structures
Super-tall buildings

Subsurface structure of volcanoes / Phreatic eruption

Geochemistry / Geo-electromagnetism

FEHEEEE DI R R 2 8) 1 B 9 % 2R (BRI AT 78T & DILRIFTZEIC & D i)

; o . . FIFEERIL1982F /K SIE K
Experiment on seismic behavior on nonstructural wall (collaborative research

with Building Research Institute)

AR/ NE XD M DOERIRTINFI1525%

Full-scale lateral force test of wooden gable roof frame

The phreatic eruption at Kusatsu-Shirane volcano in 1982

EEARLOIWTTHIETEEE TV (Tseng et al. 2020)
The 3-D electrical resistivity structure

AF B mm=

Prof. Tadashi ISHIHARA

@ 045-924-5484 @ J3fE @O J3-10
@ ishihara.t.ai@m.titech.ac.jp
@ https://www.tishihar.net/

BRI E AN ZE O BERT
Numerical response analysis of uplift behavior of buildings during
earthquakes

it BREES - WETR
MEER - BR | </VF Y- FICH L TR REY - H0ER
BEOBIERE | - FHE I OB ARED
CFELENY BEICL ZHEROBGERMNRE
- CLTIREE 2§ 2 KB EREY O EHRHE
- BEREY om0 BAA
Research Field Structural Engineering / Earthquake Engineering
Objective Realization of buildings and urban areas sustainable and resilient to multi-hazard

Current Topics

- Reuse of pile foundations in existing buildings

- Seismic design load for nonstructural components of buildings
- Damage reduction effect of uplift motions of buildings during earthqukes
- Seismic design method for steel building structures with CLT walls

R DHTEER
Loading test of suspended ceiling

OEFES OFE ORALES OEmal OK—LR—Y
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Urban Disaster Prevention Research Core

AEF & e

Prof. Susumu (Sam) KONO

@ 045-924-5384 @ G5
@ kono.s.ae@m.titech.ac.jp
@ https://www.kono.first.iir.titech.ac.jp/

© G5-1
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Research Field Structural Engineering / Seismic Engineering / Reinforced Concrete Structures
Objective Resilient structures for various natural disasters

Current Topics

- Evaluation of capacity in load and deformation of high rise buildings

- Proposal of high performance structures resilient to earthquakes

- Proposal of long-life and large-span buildings using precast and prestressing technology
- Enhancement of seismic performance of piles and pile caps

EIREEE A WTIRARAR & A UL\ 7 RCERM o0 FfT K ER
Experiment on RC members with high strength reinforecement

THEEE O EEE

Structural test and numerical modeling of RC walls

AT 2o OEEERE ETILE

#FL a8

g

Prof. Kenji NOGAMI

@ 0279-88-7715 @ E=ZHRALEDFT
@ Nogami.k.aa@m.titech.ac.jp

© S5-14

Current Topics

- Seismic dampers and seismic retrofit

- Quick inspection method based on the visible damage

- Seismic repair of the damaged steel members after earthquake
- Damage reduction for LGS partition walls in eqrthquake

- Seismic design index based on human behavior

g it Xl - #Ek L F
MERER - B | tIKMEFEOFERICL 2 MLEKFH
B OMFEE | - LFNFIERICE 2 ALEENEVA & EAFH
KLTEBN IS S IBRIER S DEEH)
CBERR—AERRLERICL 2 EERHOARBE
B A F 2 OB DITEDRF
Research Field Volcanology + Geochemistry
Objective Prediction of volcanic eruptions by geochemical methods
Current Topics | * Volcanic activity observation and eruption prediction by chemical methods.
- Behaviour of volatile components associated with volcanic activity.
- Leaching processes of roc-forming components through acidic solution-rock reaction
experiments.
- Development of precise analytical methods for chloride ions.
== — L.
= g Prof. Shoichi KISHIKIT
@ 045-924-5332 @ 3 O J3-1
@ kishiki.s.aa@m.titech.ac.jp
@ http://www.udpre.first.iir.titech.ac.jp/~kishikilab/
it RE - Gk, KB & B IR, JERIEERM, MR
WRAK - B | RENORBERELERL, BHLAEOPIAEALT S
BOEDOWIEERE | - RbliRS >/ —, WEHEROVRFER
- B2 21850 ESE/ICED AIBEGHEE
- 1815 L 7SR o KR e
- LGSHAYIEZ 1L U o & T 2 FFEE M DB RFHIEGHH]
C BEICE DO WA TE R EHE IR OB E
Research Field Seismic control, Non-structural component, Socio-functional continuity technology
Objective Realizing the resilience of building structures, and enhancing the disaster prevention

ERLGSHEMEEIE DEAFMERRIC & 2 MR MM
Evaluation of seismic performances of LGS(Light Gauge Steel)
partition wall by out-of-plane loading test

OFE ORANES OEmal OK—LR—Y
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Urban Disaster Prevention Research Core

fHH 2 e

Assoc. Prof. Wataru KANDA

@ 0279-88-7715 @ EERAMRMLERFT KMLESS
@ kanda.w.aa@m.titech.ac.jp
@ http://www.ksvo.titech.ac.jp/~kanda/

fE  © S5-14
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Research Field Volcanology, Geomagnetism
Objective Understanding the subsurface structure of active volcanoes and their temporal changes

Current Topics

- Thermal states of the Kusatsu-Shirane Volcano inferred from geomagnetic observations
- Resistivity structure of the magmatic-hydrothermal systems

- Resistivity structure of the source region of phreatic eruptions

- Hydrothermal fluid flow simulations

- Estimation of permeability structure

HERHEED DHE SN I ERARLDOT I —HAKRDA X =2
(Matsunaga et al., 2022)

Magmatic-hydrothermal system of the Kusatsu-Shirane Volcano
inferred from the resistivity structure (Matsunaga et al., 2022)

(i K wnm

@ 045-924-5306 @ G54
@ sato.d.aa@m.titech.ac.jp
@ https://sites.google.com/site/daikisatotokyotech/

® G5-21
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Research Field Response control building, Seismically isolated building, Wind-resistant design

Objective Construction of safety and security buildings to earthquake and wind

Current Topics

Response evaluation of vibration control and seismically isolated building considering
characteristic change of devices by long duration loading such as long period ground
motion and strong wind, and its design methods

Inner Plate (Half)

X-Y Section

z

Assoc. Prof. Daiki SATO
Kake 0 ¢

Inner Plate
Halfof ~ Outer Plate A
VE Damper  Side

z

l"—»x
REFRINIREF (235 F 2 kML > /¢ —
DRECRESD D ENTHER
Temperature Distribution of
Viscoelastic Damper under Long
Duration Loading

X-ZSecion  (b)

WE - BB ET> W13
BEERERYD (T
AF v RR)

High-rise Isolated
Building where
Earthquake and Wind
Observation are Carried
out in Suzukakedai
Campus

FH R enem

Assoc. Prof. Akihiko TERADA

@ 03-5734-2525 @ A@ELE55EE O S5-13
@ terada@ksvo.titech.ac.jp
@ https://sites.google.com/view/terada/home

g it AlF (HERYES - #hIk{LF)
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Research Field | Volcanology (Geophysics/Geochemistry)
Objective Advancement of volcano disaster prevention based on thermal studies of volcanic activity

Current Topics

- Modeling of shallow hydrothermal system based on multi-parametric observations at
Kusatsu-Shirane volcano

- Risk assessment of lateral eruptions using soil gas

- Development of a multi-parametric observation method for volcanoes using drones

2018 FABRILEN TS NIFAOTOLEH XX
Soil gas sampling from a new crater formed by
the phreatic eruption of Mt. Motoshirane in 2018

2018 FFHR AL - ARRILMEAICERT 2 RAEROBERN
(Terada et al. 2021). https://doi.org/10.1186/s40623-021-01475-4
Schematic diagram of the hydrothermal system associated
with the 2018 Mt. Motoshirane eruption (Terada et al., 2021).
https://doi.org/10.1186/s40623-021-01475-4
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Urban Disaster Prevention Research Core

IJ.Illlﬁ %ﬂl\ HRUE Assoc. Prof. Yoshihiro YAMAZAKI

@ 045-924-5298 @ G3-912 O G3-28
@ yamazaki.y.ai@m.titech.ac.jp
@ http://yamazaki.mrrc.iir.titech.ac.jp/

fiiEiwirid BEEE, WEIY. AEEE
WEEHE - B® | WEEPLE LEKEICRVAEEEYZ O S

BORDOWIERE | - EHEIOMEZRER L AREBSEYDY IaL— a3y
- RARREAREREEY & D < 570 DA
<%y Y THIIRET A B O - BREREE O R

AREFEZR L -HBREOIRE AR
Shaking table test on Sﬁecimens of timber detached
ouses

Research Field Building structure, Earthquake engineering, Timber structure

Objective Create wooden buildings that are resistant to earthquakes and other disasters

Current Topics | * Simulation of wooden buildings subjected to repeated earthquake motions
- Research and development of large timber buildings
- Performance evaluation for building structures equipped with passive dampers

MUKAI David Jiro #sis a3t

Assoc. Prof. David Jiro MUKAI (Specially Appointed)

045-924-5384

G5

G5-1

DMukai@uwyo.edu
https://www.uwyo.edu/civil/faculty_staff/faculty/david-mukai/
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Urban Disaster Prevention Research Core

BE KK =xm

Asst. Prof. Miku KUROSA WA

@ 045-924-5351 @ I3 O J3-1
@ kurosawa.m.ad@m.titech.ac.jp

@ https://www.udprc.first.iir.titech.ac.jp/~kishikilab/

Rk OWFiERE

C BB/ FILE W IEEE S B
- REHKB T AR LB
CRETVAVL-X

Current Topics

- Exterior wall using metal panel
- Partition wall with light-gauge steel stud

+ Seismic isolation system
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Structural experiments on various members in buildings
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Asst. Prof. Yinli CHEN

@ 045-924-5306 O GHiE ©® G5-21
@ chen.y.at@m.titech.ac.jp

@ https://sites.google.com/site/daikisatotokyotech/
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Current Topics

- Development of Simplr Design Method for Active Structural Control with Base-isolation

- Control Strategy for Nonlinear System
- Response Control and Estimation using Equivalent-input-disturbance Method

Displacement response of base-isolation

Control system of
layer subjected to wind force

active base-isolation
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Asst. Prof. Shohei NARITA

@ 0279-83-7715 @ SHIER/EEARMLEAFR O S5-14

@ narita.s.ah@m.titech.ac.jp
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Example of Personalized Image Enhancement

Current Topics

- geodetic observation and modeling of ground deformation at magmatic hydrothermal system
- estimate of heat discharge rate of fumarolic plumes by thermal observation
- material balance of magmatic-hydrothermal system

PRADHAN Sujan ms

Asst. Prof. Sujan PRADHAN

@ 045-924-5326 O i ® R3-16
@ pradhan.s.aa@m.titech.ac.jp
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Current Topics

- Out-of-plane performance evaluation and strengthening of brick masonry infill walls.
- Seismic performance of an RC frame building with infill walls.

- Seismic performance of RC frame with CLT infill walls.

IRENAEERIC & B L > ABE O EAERETE
Shaking table test for out-of-plane performance evaluation of brick
masonry infill wall
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Research Center for Biomedical Engineering

2. 1 %  Overview
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The Biomedical Engineerin% Research Center focuses on providing an
interdisciplinary network for researchers in the field of biomedical
engineering, as authorized by Ministry of Education, Culture, Sports,
Science and Technology. Being made up of four institutes, namely
Laboratory for Future Interdisciplinary Research of Science and
Technology (FIRST) at Tokyo Institute of Technology, Institute of
Biomaterials and Bioengineering (IBB) at Tokyo Medical and Dental
University, Research Institute for Nanodevices (RIND) at Hiroshima
University, and Research Institute of Electronics at Shizuoka University,
this research center utilizes the specialties of each research institute to
enhance the functions of each university, promotes interdisciplinary
collaboration with researchers of other national and international
institutes, and contributes to the future improvement of medical service,
health care system, and bioengineering fields, by widely applying
interdisciplinary research achievements in society.
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Innovative Dental-Engineering Alliance
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Overview
Laboratory for Future Interdisciplinary Research of Science and
Technology, Tokyo Institute of Technology has signed the

comprehensive cooperation agreement on medical and dental engineering

and technology with the Graduate School of Dentistry, Tohoku
University since July 5, 2016. The purpose of this agreement is to

promote collaboration researches on medical and dental engineering and
to develop human resources through the collaboration research, thereby

to achieve the significant and rapid development of medical and dental
engineering and technology.
In order to accelerate the collaboration, Prof. and Dean Keiichi Sasaki,

currently President of Miyagi University, has suggested the Innovative

Dental-Engineering Alliance (IDEA). In this activity, we have been

actively engaged in mutual research exchanges and joint research, and

we have visited each other once or twice a year to deepen the
collaboration.
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Research Cores
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Director’s Office
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Digital Twin Unit
BRA/ R—>av
Imaging Science and
Engineering

EFHREESZT A
Applied Electronics
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ICE Cube Center
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Photonics Integration
System

EREETF

Biomedical Engineering
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Professors

R B H HOSODA
(5020, R2-1)

R

Associate Professors

SEET
Lecturers

20255 1 B 1 HR%E

Bh#

Assistant Professors

(5066, G5-5)

NE &% T.0BI'®
(5482, R2-60)

EREF MEF H.INO
(5181, J1-2)

\LIA(E—ER  S. YAMAMOTO
(5456, J3-14)

(1)

Mgk B % M. OKUMURA EAJIRE— S HASEGAWA INZ # S KOSUGH
Intelligent Information (5067, R2-7) (5049, R2-20) (5295, R2-7)
Processing /Nith FRES Y. KOIKE™® AR AREE K. FUNAKOSHI SUPAT Saetia  S.SUPAT'!
(5054, J3-11) (5294, R2-7) (5066, R2-15)
FA Z@E  T.NAKAMOTO DANI Prasetyawan P DANI
(5017, R2-5) (5050, R2-5)
TOZNIAVIARIZ|EEE wh K FUISAWA™

FiE &2 HATO'®
(5010, J2-31)

ER B S.SUGAHARA
(5184, J3-14)

HE RMHE A OKINO
(5688, J2-32)

E g S LEE™®

(5516, G1-30)

PATEEAER K. NAKAMURA
(5090, R2-26)

HERMELT M. TABARU
(5051, R2-25)

B HB& Y. WADA
(5052, R2-26)

A EA M MOTOMURA™?
(5654, J3-30)

B ARME D.FUIKI™?
(5658, J3-30)

=& HK M TAKAYASU
(5516, G1-30)

(FHE)

ki £z T.OHBA™C
(5866, J3-132)

(F5fE)

ANFHEERE A YAIDA ()
(5689, J2-32)

GR%)

CHEN Kuan-Neng K. N. CHEN® (4%(%)
(5866, J3-132)

EIE FEER S.DOSHO™®
(5019, J2-31)

(FHE)

Ay K T.NAKAMURA™  (#E)
(5083, R2-32)

BT 22 K MACHIDA'™®  (81)
(5019, J2-31)
kA % T.YODA™® (45)
(5083, R2-32)
& KE Y.S.KIM™M (5%E)

(5866, J3-132)

TEZ AT H. UENOHARA
(5038, R2-43)

=24 &2 T MIYAMOTO
(5059, R2-39)

I FEFE Y AIKAWA
(5026, R2-43)

ZEHF—EB Y. KURITA [€52E9)
(5059, R2-39)
ML=k FEKOYAMA™ (%)

(5068, R2-22)

FEE B2 H.ITO (€:2:9)
fEE ARt T.INAMURA (%)
&  #5% LW.KIM (€:2:9)
At RS Y. KOIKE (%)
JMLZ=3% F KOYAMA (€:2:9)
kB FH C.SATO (%)
&L EBE T.SHINSHI (F%7%)
#}AR EA K SUZUKI (%)
#AR A3 S SUZUKI (€:2:9)
Ei#R IEA M. SONE (%)
=H 5 T.TOKUDA (€:2:9)
PAHEAER K. NAKAMURA  (GE%)
FA ZE T.NAKAMOTO  Gi%)
fHE B H HOSODA (%)
HIE fRF Y.YANAGIDA (%)
HHE  FBL K. YOSHIDA (3%)

BREF #AEB H.lino

AH £ T.ISHIDA
e S = Wele]
HE R A OKINO
R IEf M. TAHARA
HERMELT M. TABARU
SEEH - tERE Y HIRATA
3k A48 T.FMCHANG

(GR%)
(G#%)
(GR%)
(G#%)
(GR%)
(G#%)
(GR%)
(G#%)

¥/ #AR EX S SUZUKI R MR Y.SHON P XE WLIN
ILs7bR=ZIX ) (3039, XS9-3) (2578, KS9-10) (3097, XS9-9)
Quantum Nanoelectronics [/m 2= T TOKUDA BiR EsE A SHIRANE DOBROIU Adrian  DOBROIU A.
(2211, KS9-11) (3764, KS3-28) (2564, XS9-3)
B 7 S NAKAGAWA
(7631, KS9-9)
-~ |
FAAL AR BR K SUZUKI' # FoLzE
Applied Artificial (5028, R2-58) (5303, R2-58)
Intelligence

/A i D.zHOU™?
(5094, R2-46)

\FFHLE A YAIDA
(5689, J2-32)

(FHE)
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Associate Professors

E
Lecturers
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Assistant Professors

WRaAT iz
Research Cores Professors
WIEES / R—> a3V TE £ HEGUSA (57%)
a7’ e
Innovative AR f& K OSAKA %)
Dental-Engineering £8 8AI§  H KANETAKA  (55%)
Alliance F2d 7B 0.SUZUKI ()
Bi5 {5 N TAKAHASHI

F / ZERfhE
Nanospace Catalysis

#HF B2z T.yokoI'™®
(5430, S2-5)

()

LG Material & Life GlE BE  HISHIZAKI () | BEL S.KANG (L)
SolutionifEiffigeins | (5479, G2-29) (5479, G2-29)
LG Material & Life
Solution Collaborative
Reseach Clusters
Seimitad HE BB T.INAMURA™ P ¥ A 00 B E{T T.KURIOKA™
Advanced Materials (5058, J3-22) (5218, R2-28) (5631, R2-35)
2R EA M. SONE™ MR IEf M TAHARA™ FE B N.NOHIRA™
(5043, R2-35) (5475, R2-27) (5061, R2-27)
A F8 H. HOSODA™ 3k A T.EMCHANG ™ FFTBEAER R MATSUMURA™  (4%%)
(5057, R2-27) (5044, R2-35) (5597, J3-22)
HEMRT 84 R E1R IEA M. SONE G [HR  IERf M. TAHARA (%)
Smart Materials & Devices
#HE 8 H. HOSODA G |5k &fB T.F.MCHANG (%)

Al BE  HISHIZAKI
(5048, R2-36)

(0 GRE)

B S.KANG

= () G&#)
(5479, G2-29)

JED B ). WATANABE (%)

(5048, R2-36)
e |
RAATINATA4IR|E BT JLWKM HH £ T.ISHIDA B8 AN Y.KANNO
Microfluidics (5035, J3-12) (5450, G5-27) (5092, R2-9)

BIE fRF Y. YANAGIDA e &E  T.NISISAKO LUE #t T YAMADA

(5039, R2-23) (5092, R2-9) (5088, R2-23)

EH #5A K. YOSHIDA
(5011, R2-42)

NSKFZ4FnY—
TR ERELS

DE VOLDER Michael M. DEVOLDER ~ (43%)
(5035, J3-12)

HkE  ES S.MOMOZONO
(5956, G3-1)

NSK Tribology
Collaborative

H DD L ) BB -
HERE

k% FHI C.SATO
(5062, G2-20)

E3]m| & Y. SEKIGUCHI™®
(5012, R2-31)

B =& D.zHou G&55)

Advanced Manufacturing
and Social Integration

EE EBE  T.SHINSHI
(5095, R2-38)

HEFHIRES K. TADANO
(5032, R2-46)

ZH EL N.SUGITA
(5094, R2-38)

FH tER Y. HIRATA
(5099, R2-37)

WA &R S.MATSUMURA (%)
(5062, G2-20)

HHRHK

Urban Disaster Prevention

O ST BB =& T.SAITO HeF B S TANAKA ()
HEIFRRRT (3510, R2-44) (5243, S2-4)
Komatsu Collaborative FRAR FX H. AKAGI ()
Research Cluster for (5263, S2-4)
Innovative Technologies  [&=fx =5 K. KYOGOKU ()
(5263, S2-4)
E48 B ASUMITANI  (3fD)
(5273, S2-4)

AR B TISHIHARA™ A X W.KANDA™® 232 kK M. KUROSAWA™
(5484, J3-10) (KS5-14) (5351, J3-1)

B # S KONO™* {EgE K D.SATO™ e 5l Y.CHEN™

(5384, G5-1) (5306, G5-21) (5306, G5-21)

FE @A K NOGAMI™* HMH BEE A TERADA™ ARE  HF S NARITA™
(KS5-14) (2525, AS5-13) (1753, S5-14)

HE H— S KISHIKI™? L #RBL Y. YAMAZAKI™® PRADHAN Sujan  S. PRADHAN"*
(5332, J3-1) (5298, G3-28) (5326, R3-16)
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) REFIE, NRES, FXLES

aito (

MUKAI David Jiro - D.J. MUKAI
(5384, G5-1)

()

FORNYA YRRy FEBY CRERFL0%)
PRI TSR TEY GRER20%)
F/eY VORI y FEBY CREL0%)
F/ VYIRS Y MBY3E (RFEME0%)
EEMSREERMR 1=y FEBY (CR¥KAF40%)

) ROEFIE, FEEHHEH THK

*11
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*13
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EiEMREERAR 1=y MEY
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RIBEMN Access

@I INITEF v /IR ERBITHEHR (FI0IFERTERESS D)
Suzukakedai Campus (5-min. walk from Suzukakedai Station, Tokyu Denentoshi Line)

@ K[ELF v /R HERBITAHIR - BER (KELRTERES1H)

Ookayama Campus (1-min. walk from Ookayama Station, Tokyu Ooimachi/Meguro Line)

LEF#R
Yamanote Line

B
. Shinjuku
EERAZA=] SR —FE)
Suzukakedai Watsuta Futakotamagawa
FHER &R 5 FRoRR
Denent(l)_]sﬁiﬁijizi @ EA Chuo Line
U Shibuya

BHEMNE
Jiyuugaoka

ITIMFEF T VIR
Suzukakedai Campus KFETHR

Ooimachi Line

KL
BE Ookayama
Hiyoshi

RIER
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R
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Meguro Line

Shinagawa
REWLF v > /KR
Ookayama Campus
RFHHT
Ooimachi
TR
Yokohama Line FOEERICHR
% : TFﬁEi-m Locations Keihintohoku Line
a7 & Fy/8R #1
Research Cores Campus Names Buildings
Bt THHR T TENITAE R2# - J 38
Intelligent Information Processing Research Core Suzukakedai R2 and J3
BRA/ N—=>aVHRa7T TIENTE R2#- J 18- ) 3%
Imaging Science and Engineering Research Center Suzukakedai R2,J1 and J3
BEFERES X T LT TENTE R2#- ) 2% J3%-G1H&
Applied Electronics Research Core Suzukakedai R2,J2,J3 and G1
RiEHEEERMR T TIENITE R2# - J 24 ) 34
ICE Cube Center Suzukakedai R2,J2 and J3
74 b= REBY AT LHFEAT TIENTE R 24k
Photonics Integration System Research Center Suzukakedai R2
AP Ly M9S5S
EFS/IL Y7 bR RAMRERAT Ookayama South Bldg. 9
Quantum Nanoelectronics Research Center TEMNTE S 21
Suzukakeda S2
R AR T TINITE R 21
Applied Artificial Intelligence Research Core Suzukakedai R2
KR [ERE=p:C!
S REEISME DT Ookayama South Bldg. 9
Biomedical Engineering Research Core TINITE R2#k- J24k- ) 318
Suzukakeda R2,J2 and J3
Seim R ZE 3 7 TINITE R2#k- J 3%
Advanced Materials Research Core Suzukakedai R2 and J3
HEF R T /N A 2R T TINITE R2#k-G21&
Smart Materials & Devices Research Core Suzukakedai R2 and G2
FEA N/ TNA RFAFTAT TINITE R2f- G2k
Innovative Mechano-Device Research Core Suzukakedai R2 and G2
REXAN /Y RTLHEDT TINITE R2# - ) 31
Industrial Mechano-System Research Core Suzukakedai R2 and J3
BIFERIFHR DT TIENITE R2f- G2k
Materials Processing Science Research Core Suzukakedai R2 and G2
AR m5 5
CInEPR T Ookayama South Bldg. 5
Urban Disaster Prevention Research Core TENTE J 1M )34k GHiR
Suzukakeda J1,J3 and G5




WX Map

TIMFEF YRR cem O°%
Suzukakedai Campus J3m -

RNBEETRERIEZHET 4259
4259 Nagatsuta-cho Midori-ku,
Yokohama Kanagawa S2m GIm

J1d
N TIH AR
g Suzukakedal Station ERRHM
to Shibuya to Chuo-rinkan

KEWLF v /82

Ookayama Campus

RE#HMEEXKEL 2-12-1 EHE ERon

2-12-1 Ookayama, Meguro-ku, Tokyo to Hiyoshi to Mizonokuchi

L EE ]
m58m
PN
Enlarged view
South Bldg. 9 KBILR
L EE ] Ookayama Station
South Bidg. §
W55K EXHA, BR

to Oimachi, Meguro
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