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Hideki Hosoda

Greetings from Hideki Hosoda, the new Director of the
Laboratory for Future Interdisciplinary Research of Science and
Technology (FIRST). . :

The Laboratory for Future Interdisciplinary Research of Science
and Technology, FIRST, was established in April 2016

at the Institute of Innovative Research, Tokyo Institute of
Technology. In October 2024, the Tokyo Institute of
Technology and Tokyo Medical and Dental University have
merged to form a new university, the Institute of Science :
Tokyo. As part of this transition, FIRST has been reorganized into
the Institute of Integrated Research (lIR), which

encompasses six research laboratories from the former
universities. At the new university, all members of FIRST are
dedicated to contributing to the advancement of science and
technology, as well as to society. Your continued support

for FIRST 1S greatly appreciated.

Regardln% the laboratory’ s history, FIRST was the largest
research laboratory at the Tokyo Institute of Technology
and it is also the largest in Institute of Science Tokyo, comprising
approxmatel?/ 100 faculty members who engage ina .
wide range of research areas, including mechanical engineering,
electrical’and electronic engineering, materials

science and engineering, information science and technology,
environmental en%meenng. urban disaster prevention
engineering, social engineering, and more. . .

The mission of FIRST iS to “contribute to academia and industry
by creating new interdisciplinary fields of research .
with a broad research bacléground and developing technologies
applicable to the real world™ We actively promote
collaboration between industry and academia to address the
needs of contemporary society while foste_rlng% the
foundations for next-generation technologies that will shape the
future over the next 30 years. In pursuit of this

mission, we collaborate not only within the university but also
with external partners to expand research an .
development into various industrial and medical domains.

One notable initiative is the “Biomedical Engineering Research
Center” , a networkedgomt research center established

in FY2016 by the Ministry of Education, Culture, Sports, Science
and Technology of Japan (MEXT). This center aims to

develop new medical technologies by integrating functions
across medicine, dentistry, and engineering, fostering new
research fields through collaboration with the Research Institute
of Nanodevice (Hiroshima University), the Research

Institute of Electronics (Shizuoka Universit¥), the Laboratory of
Biomaterials and Bioengineering (Former Tokyo

Medical and Dental University, now Institute of Science Tokyo),
and FIRST. The first phase of this project concluded .

in 2021, and the second phase is currently underway, with an
emphasis on promoting collaboration among medical,
dental, and engineering disciplines following the integration of
the new university in October. .

Additionally, many faculty members are engaged in research that
combines medical and dental engineering through the
collaborative Innovative Dental-Engineering Alliance with Tohoku
University Graduate School of Dentistry since 2016.

We also have core research areas in Al, quantum .
nanoelectronics, and heterogeneous function integration,
alongside y :

large-scale industry-academia collaborations such as the
Komatsu Collaborative Research Cluster for Innovative
Technologies, the NSK Tribology Collaborative Research Cluster,
and the LG Material & Life Solution Collaborative . .
Research Cluster. Nanospace Catalysis Unit and Digital Twin Unit
are further examgles of our innovative initiatives. .
Furthermore, FIRST opens its doors to the public during annual
open-house events to showcase and share the outcomes of

our research with industry and society.

We believe that the strength of the Laboratory for Future
Interdisciplinary Researchin Science and Technology lies

in its apility to bring together researchers from diverse
disciplinary backgrounds, enabling them to achieve

world-class results while coopera |_n% to explore new areas and
address pressing social issues. Social contribution an .
international cooperation are critical missions for us, as we strive
to respond to societal challenges and create a

hopeful future through these etforts. We welcome your
feedback, opinions, and concerns, and we look forward to your
continued support.

April, 2025  Director, Professor
Dr. Hideki Hosoda
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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.
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3% History

BHoE O EEMBUTRANE

(1934) The Laboratory for Building Materials was established.

1Bf0 14 &£ @ BERWIFFTPIHE

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

1Bf0 18 &£ @ =EMZFMNE
(1943) The Laboratory of Ceramics was established.

BF1 19 £ @ BT LEMFEAMIE

(1944) The Research Laboratory of Electronics was established.

1850 21 & @ BF AR ZBRZMZTT Solin

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

0870 24 & @ FTHIRRIERZ(SREMHIITURT. FEBEMITTTR, FR0RA, 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.

B0 29 £ @ EFEMHIAZEAT, iﬁﬁ%’fﬁﬁﬁﬁn)ﬂﬁ BIBRIARA, RUEREMEAZZNEIOEEM BN, BB LRM
(1954) FeR, MUZEEMFTAICERBL, PEICEIRIBMATHERERE

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 & @ BEFEMHHRAMRUEEMRAZREG 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.

B0 39 &£ @ ENRIBAMTEA TSRz ENS T 5ehess & ciR

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

Bi0 49 & @ T FEMBEIS T2 ARz BN ER IER L2 5ThEsR & o

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

850 50 &£ @ BRIERILFMAMER, BELZWMAR REEFv2/NNR RIITHITEF+V/TR) ~BE

(1975) The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to Nagatsuta campus.

HEET MR ZRZER+ v >/ VR ICAER

Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.

TThEL
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BS54 5 @ TEMEFSRF S20 - 7T008) +v /2 B

(1979) The Research Laboratory of Engineering Materials was moved to Nagatsuta campus.
TRi6&E O ETVRIVINOZIRWEREYI—;
(1994) The Research Center for Quantum Effect Electronics was established.
IregE O IEMBIARAZSMEL, IWAES= v I AMKFNE
(1996) The Research Laboratory of Engineering Materials was reorganized into the Materials and Structures
Laboratory.
® I%M%Eﬁn)!ﬁﬁﬁ%tii wIRMREYI—ZHHEL, WAESI v I ARRAHBEEET Y1 iRty
I —RE
The Center for Materials Design affiliated to the Materials and Structures Laboratory was established.
@ NATESI v IRRFAMICFALERR EEYEMRREYY—] EE
The Structural Engineering Research Center affiliated to the Materials and Structures Laboratory was
established.
TR 10E @ 70OVT « PRGHEWRREYY—3
(1998) The Frontier Collaborative Research Center was established.
Ef 12 & @ BELFWEMCHBY A VO0YRAT LARAREY Y —FE
(2000) The Microsystem Research Center affiliated to the Precision and Intelligence Laboratory was established.
TH164E @ EFNRIVI NOZIRAFAREYI—#EILL, EFF /I LTI NOZJAMKREY I —%HBE
(2004) The Research Center for Quantum Effect Electronics was reorganized into the Quantum Nanoelectronics
Research Center.
FER17F @ FiohERzRE &NV U1—Y 3 ViiAEESZRE
(2005) The Integrated Research Institute and the Solutions Research Organization within the IRl were established.
TrE 18 & @ IWALESZ v I AMRFMBEET I« VAR EYI—ZEILEL, BNBEF2 7T U7 ARy I —%5HE
(2006) The Center for Materials Design was reorganized into the Secure Materials Center affiliated to the
Materials and Structures Laboratory.
FE19F @ JOVT « PRIEHERR LY I—, RUFp— - EIRX -SRI hU—, A VFaR—I3vEgyI—,
(2007) WEMRED 4 ERZHRES L, 70T« PR EYI—(ICHKRE
The Frontier Research Center was established to incorporate Frontier Collaborative Research Center,
Venture Business Laboratory, Incubation Center and Collaborative Research Buildings.
TR 20 & @ WBELFWRMICHMBLEF 27T NARAREYI—ZHRE
(2008) The Secure Device Research Center affiliated to the Precision and Intelligence Laboratory was established.
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EETE A (1975 &)

(IB) HEtikkzRELL, WBMRMRUMEHRRZENE#RCTS G REMRkzRE
The Integrated Research Institute was reorganized.

JOVT 4 7HREY Y —ZFHRNICELIE IOV T « 7S,
[CogtEUre G VUa—2 3 VIREEZERREESR E U CHRE
The Frontier Research Center and the Solutions Research Organization were reorganized respectively to
be the new Frontier Research Center and the Solutions Research Laboratory.

WHETZMEFNE YA IOV AT AR EY I —ZREIEL, BNET 4 b= AEEVRT MR EY Y —Z5=E
The Microsystem Research Center was reorganized and merged into the Photonics Integration System
Research Center affiliated to the Precision and Intelligence Laboratory.

RERETZMARINERERLANTMERZFELEL, TR E U CRER LA TN ZRE

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

REMARBZRELLL, BRIEFHFPR, BEIZWRMN, RT3y I AMER, RFFLFEWAM, 7
OY7 « P, VU 21— 3 VRFEEE, GRIERIZWFRM, 877/ T J hOZI ARV ST —
G U CRIERIMBIRR T CRRERRMIASRR, J0Y T « 75, (E2ERMEMEm, &
BRFHRRFAD 4MBIHZRA, ROERMEOWRLEYY— (R 28 F4BKRT2EYY—), HR

“vb (FR28F4BBRTI101=y b)) WSHER) ZRE

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.

RANMAOREBR T FHERRFEZ RE

Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded
BRI D7 25 E

Materials Processing Science Research Core was established.

Ta-JU 7T 0/ 0V REEMA R REEERE

(1B) YU a1— 3 JiRiktiE =R EN

NuFlare Future Technology Laboratory was founded
UN=T 4 —)U RRIAFMSEOR Y b2 X7 AHERREEZRE

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

IRV EHRMH RIS 25 E
Komatsu Collaborative Research Cluster for Innovative Technologies was founded.

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

UN=T 4 —)U FREKFAEON Y b2 X5 AR ERREREZFELE

Riverfield Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and
Systems closed

JHA Al TR D7 258 E

Applied Artifical Intelligence Research Core was founded.
MRS /INA AR DT ZH/E

Smart Materials & Devices Research Core was founded.

“é‘fb‘b‘l’i (1975 )

R2 tRATDFEER (1975 F)
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(2023) ENEOS AX¥— b T U IL&T/NA AL EIAREEZRE

ENEOS Smart Materials & Devices Collaborative Research Programs was founded.

® LG Material & Life Solution BEIRFRARZEEE

LG Material & Life Solution Collaborative Reseach Clusters was founded.

® ENEOS AN—hXFTUPI&T/INA AHEAFRHEEEZ B LE

ENEOS Smart Materials & Devices Collaborative Research Programs closed

® "1 JUTTT/OV—RRIEMHEEMNREEEELE

NuFlare Future Technology Laboratory closed

® WILEEA /RX—Y3 ViRV ZHRE

Innovative Dental-Engineering Alliance Research Core established

® NSK hSAMROYV—HBEHR, TIIILYA VHRIZ Y b ERE

NSK Tribology Collaborative Research Cluster and Digital Twin Unit established

THOE o  smxn/FNARPFRIT, WEAN/FNAZRHRI7, ARRSHRIZERSEL,
(2024) XA 7O7)A T4 IAARIT, DO BRI - HAREHR I #RE

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.

® J/ZEEMERTR D) ZRE

Imaging Science and Engineering Research Center established

@ FREREMAZERRIFAZIMEL, RRARFAZZRE

Tokyo Medical and Dental University and Tokyo Institute of Technology integrated into
the Institute of Science Tokyo

® RIRITAIMFIERAREL L, RETMERESRE
Institute of Innovative Research closed and established a research Institute of Integrated
Research

® [BFBRA/AN—Y3VHRIT, DAAIWEI7ZZREGL, AlBRRSGHEIT7ZRE

Al-Based Information Integration Research Core integrated into the Imaging Science
and Engineering Research Center and Applied Artificial Intelligence Research Core
established

® EFHAEVITAWMRIP, Tz hZIOREEYRATLWRIT, 8FF/ILI COZIRHR
A7%#H{EL, EFAILI NOZIJAWMRIT, €Y - OBy IVIHRI7, FTiRERT
Lo FNOZJ AR T ZRE

Quantum Photonics and Optoelectronics Research Core, Sensing and Processing
Research Core and Advanced Integrated Electronics Research Core integrated into the
Applied Electronics Research Core, Photonics Integration System Research Center, and
Quantum Nanoelectronics Research Center established

® - BRIV ZRE
Volcano and Earthquake Research Core established

® [O—~HIECPS A /R—Y 3 ViGEHRTEiSn TR E
Rohto Mathematical CPS Innovation Collaborative Research Cluster established

® HvN FT-YRERHERSRGIEN M AR ZRE
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*u ﬁg{ tIiﬁﬂ:% j 7 Ihtelligent (nformation Processing Research Core

Al D IR ERALIE DFERIAERA & £ DILA

Mathematical science and engineering of brain information processing

Ea—=2YA Y R7 A REN=F ¥ NVUTUT 4 Human interface and virtual reality
Ea—<VyBRESAZ2—T7 4R Human olfactory interface
BASENELHESESR Natural language processing and computational linguistics

AIHfEt ba—2vr2eovA4vye259<ay

Artificial intelligence and human-machine interaction

[ Faldwl ) :'l.':l':f

ZF v X VHBRIC K HRFORME N—F v VIHED BRI BIRIED I ODNT T 4 v A V7 T 1 —AEYBI VDY
Human interface using multichannel EMG signals Haptic interface and physics engine for dexterous manipulation of vitual objects

ﬂ*‘j $ i Prof. Manabu OKUMURA
-
=i @ 045-924-5067 @ R2iF ©® R2-7 @@L e e R
O oku@pi.titech.ac.jp
@ http://Ir-www.pi.titech.ac.jp/ [FESr =
- — 1
it BASHELE, ANBE®RER BFFEXE T¥XbvM=v7 =
e N T L S R TR TR ey LR
HMEER - BE | CLIEZ2ER LB IRMEZOIBY AT LORKE O T T T 1 TSl
= == z ) = = N $=<E 2z 7 Lo o
Biiomsesy | - AHOSEEROET L EBEL T (ERLBASEORY, XXIRENICBEY 28%) . ' wOEE L e et PN
cTERRMERD [ha e d o] BRIl T '_,_Jl e g e e
CEEHEOII 2T —YaryTEICETIHE e ——
- Animated agent® BASFEIC & 2§ il BRI == '.r.l.
CWWWEDFF R b F—2h5DFFR bvA =02 T e e U el
CERHEE, BEHOF ROV ANEELE T
nEl L
Research Field Natural Language Processing, Text Mining, Computer-Assisted Language Learning
Objective Development of the technique of natural language processing and application systems -r.-: LI e T Tl -
= e -
Current Topics | * Incremental Language Understanding Model (Robust Semantic and Discourse Processing).
- Automated Text Summarization. e R S
- Development of Communication Assistive Technology for People with Disabilities. V=YX MAT A THERRE LT FRA A=Y
- 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.

OEFEES OFEE ORAMES OEmal Oh—LR-:



FEEETFHR 7

Intelligent Information Processing Research Core

Nt FREE s

Prof. Yasuharu KOIKE

@ 045-924-5054 O J3E
@ koike.y@first.iirisct.ac.jp
@ http://www.bioif.iir.titech.ac.jp/klab/

@ J3-11

WRSE HERWERERY ba—vrAri7—X
MEER - BE | EFEHCERERUER E OMEEORBLE L1 —< AV R T 1 —X~DIEA
BEOWAEE | - stEmNEERE
- BEERROET I
CTLAYRI VAR T =R
-BEESERAVELa—vY AR T —R
BB ERVERFVEBET L
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

HEESEAWA Y2 -7z | BRADEDERIHERES %

FRAIL, (REHROORY FCESDABEBNT I EHTES,

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.

hA B8 mm eo

Prof. Takamichi NAKAMOTO (Specially Appointed)

@ 045-924-5017 @ R2&E
@ nakamoto.t.ab@m.titech.ac.jp
@ http://silvia.mn.ee.titech.ac.jp/

® R2-5

WEIE AMEIERILIB - ba—<w A2 T71—2R
HEEN -BE | 2~ VREAN VX T7—R%ERETS
EOREOMEHE |- ta—~<F A2 7x2—R

CIRET 4 AT LA

CBWE YV IV RT LA

CORBEFE =RV RMEERUE

CBERBERAVWERYBER
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

- T
— |

[ i -
- -

&

(GO DD/ SN
Odor sensing system

-
VI TNEET A RTLAEERAVT Y
Wearable olfactory display and contents with scents

20 =
B8 p ssoc. Prof. Shoichi
Ralll - e Assoc. Prof. Shoichi HASEGA WA
@ 045-924-5049 O R2i&E ©® R2-20

O hasevr@first.iirisct.ac.jp
@ https://haselab.net/

RS N=F v VYTUTF 4+ La—Iv A&7 —2R

MEAR - BE | APBLAWEWE LERTE2BEHRREDOBE

BRIEOMERE | - WEBI VY, R A > 427 1 — X EVRRIETORBEIEE
cF YT URE—V 3y, VRPAZ—DOFIH
CERELCITHETESR IV v b
C A RN—ZDIEF & IR R

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

MBIV ENMEA > 87 = —RIT & 5 BRFIRIRIE
Dexterous manipulation with physics engine and haptic interface

MEEOMBRROIOD Y TILEA LERERE
Real-time FEM for haptic display of material feeling

ER oL
Character motion design environment and interaction

OEFEES

OFE ORANES OEmal OK—LXR—Y
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Intelligent Information Processing Research Core

fioitE ZFEKER wmm

Assoc. Prof. Kotaro FUNAKOSHI

.

@ 045-924-5294 @ R @ R2-7
@ funakoshi@first.iirisct.ac.jp

@ https://www.lrfirst.iirisct.ac.jp/

MRS BAREENE, YILFE—RKILRFEYRATL, ba—TreovAry2703ay
WEER - B& | A0LS ez, AEBATEZANA VR I9T 4TV AT LORK
B OWEHEE | - BGE AV EERTRETE L, HANMosLNELD Ry FOFRERAICL 2ER
=Y F YT AIEDICRET -V v b OTE) - SEBER
- EHURM A RIBICE D CAISENARHRET L
CEBREDE2EFFEEXETIRFE L Vv b
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-VrVDBHECLZN—YF YT A REER
Personality synthesis based on migration behavior

w..‘:'z.":_'_-.--:l-_-_j‘ -

™ Ry il 4 i
:Ir|lu |II‘J' I"II'--:\-I"qI'II'lI.II fl

BifRA b OFFEMIFIEIZMETE (5 #E, & R
Image-based non-contact respiration signal estimation

Mz 8B wpxm

Asst. Prof. Satoshi KOSUGI

@ 045-924-5295 O R
O kosugi@first.iir.isct.ac.jp
@ https://www.Irfirst.irisct.ac.jp/

O R2-7

BREDHFEHRE

SR EE ERNERS Y b7 - B EAEDEEGRFREY 7 b O
CEBPBERWEZI IR T —h—DL &y FEEDHRL
- ERBRET AL L -EGREEOE AL

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

B IE DB BIS OB
Example of Personalized Image Enhancement

SUPAT Saetia m=

Asst. Prof. Saetia SUPAT

@ 045-924-5066 @ R2E @O R2-15
O saetia.s.aa@m.titech.ac.jp

@ http://www.bioif.iir.titech.ac.jp/klab/

RIEOWTFEERE

ORI TFAETAETL
CIEY—RRE
RET Y PAE—ZBAVEZREBRIT

Current Topics

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

3 C=HORR TETE
L_F n il

i = *-I-
M | = :

MRIEBROFER AR T4 ET 4 ET LA
General experiment paradigm and sample connectivity model

OEHEES OFE ONRAMES OEmail
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Al-Based Information Integration Research Core
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AT Algorithms & Agents

Al Computing

Al Solutions

Al Medical Services

Artificial Intelligence, Machine/Deep learning
Data Science

Quantum Computing

Digital Twins

Digital-society infrastructure

. sl ||.-“ o By g Jem
ﬂ 3 .li:: m _II. L] '.I

[ &
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Vet bek g LA TA

MEEEL RS - LR
L R B B UL e R R )

L LN - S

BERERE 7 — 7 A1 & 5 Well-being Datad#§ & 2 DGR
Well-being Data Integration from Medical and Health Data and Its Utilization

[ ] ; %

- 3 I..- -_.
T BT B B T Ej" i ' ‘-:L
L1 ] |r &
Fl-m LT R : 7 ‘-.
Tl Q - i
L TR S B0 EE | -
& fa - Ll -E=L R Iq.a.r\.-l. |J. J ENERTA Cee J.d.ll. I.
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I L imliry; T Prerui P e ol Sum’ el
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KRMRAIZRBEMORFEENA F AT 4 AVFEAOILH - LR
Development of Next-Generation AI Technologies and Their Practical
Applications in Biomedical Field
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FIOINIA YRR L BERT Y 7 — a VORIH
Creation of Industrial Applications through the Realization of Digital Twins
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Al-Based Information Integration Research Core

INE BE == Prof. Takashi OBI

@ 045-924-5482 O R2iE ©® R2-60 —
@ obi@first.irisct.ac.jp . ! ' — - e
@ https://www.msii first.iir.titech.ac.jp/
‘ﬁ?ﬁﬁ'ﬁ H2BRRAT L, ERBRLE, EREGLE - v "
‘H%HE‘J CBE | 0B RIEX R BIERIE - EHRLBERRAT ORI # a4 1
BEOWMAEHRE | - ANLBETRAFERPICH — FOHZ BEER Y T 4 Bifs %AV EMRIER O SES 0
- EREROSENBOMRHRR _ CIAYT = 3 VHEERE _
(EAB 17— RO 27 LOTTRE e he ety o ekt Koy Tomrn
C RILF ARG M VEERE A7 E R BESRET O — s e Y
- EREGOBERFEOMR = = ===
e
‘Research Field Social Information System, Information Security, Medical Image and Information Processing — — R P
k F L L
‘Objective Development of information systems and imaging systems that are used in the medical field and public sector. g‘ —I-E- —=F : [
—— 5 +
Current Topics | - Japanese National e-ID system " ™ o
- Advanced techniques of the medical information o ik I
- Secure Medical network and Systems - LR
- Medical image processing using the multi-spectral images TS5 AN — B L 12PHRT — 2 947 & X 7 L OIRSt
- Reconstruction method for the several medical images Study on a Privacy-Aware PHR Data Analysis System

$ARA B8 mum Prof. Kenji SUZUKI

EREFESEES T I L 2CTEERD L DN AL L S HHOHETE
Image-Regression Deep Learning for Estimating Likelihood of Being Lung Cancer in CT

@ 045-924-5028 O R2iF © R2-58
¥ O info@bmai.iirtitech.ac.jp <R EEHEE>
@ https://suzukilab.first.iir.titech.ac.jp/ja/

‘ﬁ%ﬁ'ﬁ W - ORBFE, ATARE (A1), Al XEDN, EABGRHE, EREGOLE

WEEW - &5 | AVARBCEEHOS BIC (FHOA 1Y), H20E, RROBPIRVREDERICL Y

75 (“KRADA ") EHEICLDRM - B3 - ¥ a ATNICKRIRT 2480 - ZEFEET L

EREEL, EMCAZXIETIANA Y AT LZRELTVET,

BEOWRRE | [RE—LT—% - T4 —75—=v 7] bHT — 2 CEBAREARELBONR

(AL R &~ BFRERE FHEABEIC L B IEZMTS R T LORR NP N .
S| - e - AN o ABAIA X — D> THRATIC & 2 EXIRER A 5 OB DRE

CMRIBA | A X—=2 20| RBFEIC L DYEBIRROES ICED ABHIEHRERE DR Virtual Al Imaging Technology to Remove Bone Components in C%?est Radiographs

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.

BE T aem

@ 045-924-5086 O GHiiE ® G5-5 Ry . Sy ErE
@ fujisawa.k@first.iir.isct.ac.jp S e —— ;_ [ -
@ https://sites.google.com/view/fujisawa-lab/ ke 1‘ o~ ' . |_:!
‘ﬁ%ﬁﬁ BEREL, 77 78N, BRYE, REFE, SHEE, T mem ﬁ. i EI
— [F "0 o J |
TEREW - B | TS0V A OERE £ 2 BT PRIRVERRONA 3 HREORR i “ =
BOROWFERE |- TRV AVERRICKZEET TV r—v a v DRI i) ' - -_-_'_""* o
CECU T RELICHT ZECEE T L OMEL 7LD Y X A0 = i-" _—— ™ e
EERBIC S S RESE L ETHEOEM ey I e ﬂ
CREFBE AV BBIEORAR OB 0B —'siai s | -1 [ :
C A== aAVEa— R —ERAWEKRRET — X @IF FELY A OBE (BAE)
Digital Twin Overview (35z&)
‘Research Field Mathematical optimization, graph analysis, machine learning, deep learning, high-performance computing.
‘Objectjve 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 OFE ORAMES OEmal Oh—LR—Y
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Al-Based Information Integration Research Core

A BA zm

Prof. Masato MOTOMURA
-
T - @® 045-924-5653 @ I3 @ J3-30 T
Tes: @ motomura@artic.iir.titech.ac.jp BTATHEC Frp [l B S P
" @ http://Www.artic.iir.titech.ac.jp/ FII Lt gy, Lo B ig—aom N
dorah g (TSR
R E AlavEa—T4 v (RERATAIRHELR - fiR1=y b & L T2019FEICHKE) Vel o Myl Pl b
CE ey Gy e e L
AW - BR | BEUBERUET7 —FT7 7 F v ICLBLEBATHET Y r—> 3 »OM&E P NTETECE S F .
EFOMEHE | - ZB=1—5L%y F7—% (DNN) 72€5L—2% """'“""""""'-'" "___""'-, e .
Ty TALEBET 7L —& AR TR o -
T ==Yy . ey
BEDUAY TAF25TNAYEa—T 4 v IHT— %75 F v .
[y et e
Research Field | Al computing research (Research Unit, Institute of Innovative Research, since FY2019) —u-l_l gl [
Objective Establishing structure-oriented computing architectures for wide-range Al applications SN P

Current Topics

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

and so on.

TEAE VR - 2UHIEHET =~ U > I T ALy HLS
Annealing processor LS| with fully-parallel update for
fully-connected spin systems
STATICA (Stochastic Cellular Automata Annealer)

-

AR XKith gsm

Assoc. Prof. Daichi FUJIKI

@ TEL : 045-924-5658 O I3
@ dfujiki@artic.iir.titech.ac.jp
@ http://www.artic.iir.titech.ac.jp/

® J3-30

MELEF HEMTY -7 0F v AlDYEa—T4 v
WERH -BR | 72> bUyrarea—74r7ICk2RERFEEBMTORIH
BOROWERE |- (v A EVSE /7 X EVSE
CRXAVEBRT—-FT0F v (A, 7/ L)
T TANRNY —RE A E
CTF—AR—RZR LYV rDAEEL
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

— 8 @
B

Wl

BOE OB FRRE

=F T ax

Asst. Prof. Tatsuya KANEKO

@ 045-924-5893 D I3
@ kaneko@artic.iir.isct.ac.jp
@ http://www.artic.iir.titech.ac.jp/

® J3-30

C BB FE T LI Y X L
Ty TNRARAIFAID Y E =T 4 VT

Current Topics

- Distributed Machine Learning Algorithm
- Al Computing for Edge-devices

OEFEES OFE ONRAMES OEmail

OM—LR—Y
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Al-Based Information Integration Research Core

JIANG PEi BhEg Asst. Prof. Pei JIANG

@ 045-924-5183 @ R2E @O R2-60 = =
O peijf293@m.isctac.jp ;. -
@ https://www.msii.first.ir.titech.ac.jp/ F_ : i I .
REOTREE | - EREROBENROFRHER E -
- AGIY 27 L RBI% 7 —
- BEEMAIY R T LOBE (e
Current Topics | * Research and development on advanced utilization of medical information =3
+ AGI system development F‘_.ﬂ. = S
- Building a highly reliable Al system . =T

B F oo

@ 045-924-5303 @ R2E @O R2-58
O jinz@first.irisct.ac.jp
@ https://suzukilab.first.iirtitech.ac.jp/ja/

BROWESE |- EAEGEAOREFEET LORRK
CREFBEMNAL-ERBEGIIELZH S X T LD

CREBEZZHAMNA L EREBRO BIESRE

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

==
E% gl\ﬁ BhE (45F) Asst. Prof. Hiroki ISHIKURA (Specially Appointed)
@ 045-924-5086 @ G5iF ® G5-5 s e =
@ ishikura.h.de21@m.isct.ac.jp
. . . .. B _ _ . P o ¥
% @ https://sites.google.com/view/fujisawa-lab-en/about-us/members/hiroki-ishikura _ r_h_*l_
BoR OWAENE | - WESELE B /- B BARE AR O ERREL o
- REFE - BEBEREMICLEIAY— FTHEOERR o S E
= _:'
Current Topics | * Optimization of transporting machine operations using mathematical optimization e "
- Realization of smart factories through deep learning and mathematical optimization HHAEOTL Y5 SEEE

Overview of Mobility Optimization in Automated Warehouses

Ill*‘j E_EB B3 (45F) Asst. Prof. Keiichiro YAMAMURA (Specially Appointed)

™ T A

@ 045-924-5086 O Rtk © R2-58 -—
@ yamamura.k.d731@m.isct.ac.jp ﬂ
- -

. @ https://sites.google.com/view/fujisawa-lab-en/about-us/members/keiichiro-yamamura

BREOWESE | - #ESBCERAVHERNLFEE T ILIY X LD
CRBEFBETILOFPE - HRICH T EFRELOER

Current Topics | - Development of efficient training algorithm using mathematical optimization
- Application of quantum optimization in training and inference of neural networks

OEFEES OFE ORAMES OEmal Oh—LR—Y
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Quantum Photonics and Optoelectronics Research Core

TINVYILVLYZ bRZIR Terahertz Electonics
EF7+x b= Quantum Photonics
AlZxb=s R Al Photonics
BEER7+ b=y 7Fv b7—-7 Ultrafast photonic network
HEBRWERATL Optical wireless power transmission system

=i (EHEEN SWRLAERT MR - YAT 4

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

T i g il 13 Err i ey i
-
[P =
I# .~ !'I | Bl e
L e T
B L B R L LN E - i
LR YL T
i yi l" g
- 3
A
RREEH AT TNV RIREBRE T TNV LV Y Y TV RT I FrTFv Y RE—T % b U
High-frequency and High-power Terahertz Oscillators and Deterministic single-photon source

Terahertz Sensing System

Wit ke e iy pprr e

i) o e B R R T o L [, . 1 : Ei

fedsom Wik g oda Dpbas oz o I
YRR A L Y ERBIRTES ) 327 4 b= REAA v FHER
Silicon waveguide optical isolator (F) CADLA7™»+ (F) TE - TM AASHE

Low-polarization-dependent silicon photonics switch
(upper) CAD layout (lower) TE/TM input operation

I- VCSEL@20W

e, TN RS
-

NGB L HBHHFRETE ISR ARRIE L —Y
Demonstrations of dynamic charging using optical wireless power Wide wavelength range tunable VCSEL
transmission system
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Quantum Photonics and Optoelectronics Research Core

2R BT ==

Prof. Hiroyuki UENOHARA

@ 045-924-5038 O R2&
@ uenohara.h.88ff@m.isct.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

© R2-43

gl BEERZ7+ v oxy b7 —0, ES0E - REBTNA X
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Research Field Ultrafast Photonic Network, signal processing, and Photonic Integration Device
Objective Optical signal processing and related integration devices and systems

Current Topics

- Optical signal processing / coding techniques for high-speed and high efficiency

- Optical linear/nonlinear distortion compensation using machine learning

- 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
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Optical filtering of non-orthogonal wavelength division
multiplexing signals with heterogeneous bandwidths (overlap
between signal 1 and signal 2)
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Photonics switch fabrics for GPU-interconnection
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Prof. Safumi SUZUKI

@ 03-5734-3039 @ SR
@ safumi@first.iirisct.ac.jp
@ http://www.pe.titech.ac.jp/SuzukiLab/

® 59-3

all
WELE FIANIYEEERTNAR, FINLVYERY AT L
WEER - BR | TIANYFAA—DV T N ALYV TRRRT 2HEETNA R - Y RT LORFE
BEOWEEE | - @BET 7LV EEERESR
C TS L 2EFT/NA R DHFHE
CTIANWYBRTA A=V
CTIANNMYNAF RS
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

HIBL RV ZAH— FERBWT 7~NLVYESR
Terahertz signal sources using resonant tunneling diode

NELEBRESRER W T I ALY 3RTA A =P T
Terahertz 3D imaging with a compact semiconductor terahertz signal source
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Prof. Shigeru NAKAGAWA

o
!
4 @ 03-5734-7631 @ AELEISE O S9-9
@ nakagawa@first.iirisct.ac.jp
@ https://www.photonics.first.iirisct.ac.jp/
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Research Field Quantum photonics, Al photonics, Integrated photonics
Objective Photonics for Quantum and Al

Current Topics

- Electrically-driven, high-speed deterministic single-photon sources and entangled

photon pair sources for photonic quantum computer

- Scalable reservoir computing with active photonic cavities for high-speed dynamic

digital data analysis
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Electrically-driven, deterministic single-photon source
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Active photonic cavity
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Quantum Photonics and Optoelectronics Research Core
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Prof. Tomoyuki MIYAMOTO

@ 045-924-5059 O Rtk
@ tmiyamot@first.iirisct.ac.jp
@ http://vcsel-www.pi.titech.ac.jp/
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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
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Image of optical wireless power supply system

K PICFRARAGE D RER

Experimental setup of underwater OWPT
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Prof. Yoichiro KURITA (Specially Appointed)

@ 045-924-5059 O R2iE
@ kurita.y.2ele@m.isct.ac.jp
@ http://vesel-www.pi.titech.ac.jp/
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Scaling of Chiplet Integration Circuits

Technology

Research Field

MetalC: Meta-Integrated Circuit (Integrated Circuit of the Integrated Circuits)

Objective

Seeking Scalable & Tightly Coupled Device Integration Methods for Post-Moore Era
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Current Topics

+ Chiplet Integration Technology

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

+ Optical Chiplet Integration Technology

- Heterogenious Integration Technology
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Fan-Outify
Fan-Out Technology
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Prof. Fumio KOYAMA (Specially Appointed)

@ 045-924-5068 @ R2#R
O koyama@first.iirisct.ac.jp
@ http://vcsel-www.pi.titech.ac.jp/

© R2-22

RS E Tx b REBFNA R
TFIEHE - BE | XEEXVFT—2 - VY VIV RTLDEDDORERET N ZDOFFR
BOROWIZCEE | - mRNL —Y 7+ b 27 ROFHEREAIR
KRR T — s 2 ABEREAEL L —PEBELR
CERAZEELL -V EERA X =DV
- BEBERE LBl EL YL —ZKR
KT ABERAET NAR
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

MEMS?ﬁm%ﬁHL\t,&ETEE%t\/ v
Widely wavelength tunable MEMS VCSEL

Z2A—7 4 MEFREARBVBERIRE — LRSI T/ X
Super-high resolution beam steering devices
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Quantum Photonics and Optoelectronics Research Core
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Assoc. Prof. Yuya SHOJI

@ 03-5734-2578 @ KMLFEISE O S9-10
@ yshoji@first.iirisct.ac.jp
@ http://www.ee.e.titech.ac.jp/
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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
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Silicon waveguide optical isolator
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Nonvolatile optical switch
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Asst. Prof. Yohei AIKA WA

@ 045-924-5026 @ R2iE
@ aikawa.y.89b5@m.isct.ac.jp
@ http://vesel-www.pi.titech.ac.jp/
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Current Topics

- Optical digital logic circuit
- Optical forward-error-correction coding technology /optical likelihood estimation
- Photonic accelerator with silicon photonics

ErE R

HHRBRIEDEAA X =V B LOHT I — X DB
Conceptual image of optical logic circuit
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Asst. Prof. Shiori MATSUDA

@ 03-5734-2857 @ SOt
@ matsuda.s.5ccl@m.isct.ac.jp
@ http://www.pe.titech.ac.jp/SuzukiLab/
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Current Topics

- Three-dimensional imaging using terahertz wave
- Biosensing using terahertz devices

ooy B BIEET [Tt s
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Schematic of biological applications with terahertz waves
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Asst. Prof. Wenbo LIN

@ 03-5734-3097 @ K[ELFEISE © S9-9
@ lin.w@first.iir.isct.ac.jp
@ http://photonics.ee.e.titech.ac.jp/
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Current Topics

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

FRAOYALT + =7 ZICEDI A F Y HRETFOHER
Schematic of an ion-trapping device based on topological photonics
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Quantum Photonics and Optoelectronics Research Core

K 7“D A PZRUPY s U8 Asst Prof Adrian DOBROIU (Specially Appointed)

@ 03-5734-2564 @ KXELFEISE O S9-3
@ dobroiu@first.iirisct.ac.jp
1 @ http://www.pe.titech.ac.jp/SuzukiLab/
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Current Topics | * Applications of resonant-tunneling diodes
+ Terahertz-wave radars
+ Terahertz 3D imaging
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FM radar based on a resonant-tunneling-diode oscillator
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Sensing and Processing Research Core

BERTNAR, BEIZE Ultrasonic Applied Devices, Acoustic Engineering
7741 Y Optical Fiber Sensors
BEE7+RY—, FRERE Acoustic Morphology, Non-invasive testing
AX=207, TV bRZ=I R Imaging, Organic electronics
RKERET7X<IZE, 77 X2akasin Plasma Engineering, Plasma Spectrochemistry
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Ejection of micro droplet with focused ultrasound
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Flexible organic electronics devices using liquid crystalline organic semiconductors Linear type atmospheric low temperature plasama
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Sensing and Processing Research Core
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Prof. Kentaro NAKAMURA

@ 045-924-5090 @ R2#&
@ knakamur@first.iirisct.ac.jp
@ https://www.nakamura.first.irisct.ac.jp/
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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.

BERFHICL 2HEBEMBAED NV R VT BEROBFNZ
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Non-contact manupilation of droplets using ultrasonic levitation.
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Assoc. Prof. Hiroaki IINO

@ 045-924-5181 D JlE
@ iino@first.iirisct.ac.jp
@ https://www.first.ir.titech.ac.jp/iino/
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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

PET film
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Organic transistors fabricated by solution process using liquid
crystalinisty on a plastic film
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Assoc. Prof. Marie TABARU

@ 045-924-5051 @ R2E
O tabaru.m@first.iir.isct.ac.jp
@ http://tbrfirstiirtitech.ac.jp/
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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.
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Firmness measurement of fruits using airborne ultrasonic transducer
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Tactile sensor utilizing acoustic responses of an elastic tube
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Sensing and Processing Research Core
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Asst. Prof. Yuji WADA

@ 045-924-5052 @ R2E @O R2-26
@ ywada@first.iirisct.ac.jp
@ https://www.nakamura.first.ir.isct.ac.jp/

RiEOHSLRE

CBERT NA R OB

BERETERIC & 2 BETH O KIERT

- B R Y —&iEft

Current Topics

- Numerical analysis of devices using acoustic streaming

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

SR/EE SAKER YRy b7—7, loTIoRAEIH

Integrated Circuits, RF Circuits, Sensor Networks, IoT and Applictaion
EBRER—RTAMI7AT NI R -V RT LA CMOS-based microdevices and systems
BBCube= kT K RIEER/ B M+ L UG AELT

BBCube LSI Semiconductor Process Development and Applications
EW\TNA R, EHEER, A /ORBEREES a2 -

Integrated devices, Integrated circuits, Micro thermoelectric generators

HiRB(E - ERENGEERITERREROME

Integrated Circuits for Wireless Communication and Wireless Power Transfer
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Low-Phase-Noise Fractional-N Synthesizer for Optically-powered, optogenetic stimulator with Spaceborne Phased-Array Transceiver on
Wireless Communication. 1mm?3 volume Non-Planar Deployable Membrane Structure

Ultralow-voltage retention SRAM macro N TaEDRN r7 IN F‘WDE Eﬂﬁﬁﬁ"
Bumpless vertical interconnects between wafers
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Advanced Integrated Electronics Research Core

Bk S22 ==

Prof. Hiroyuki ITO

@ 045-924-5010 D 2%
@ ito@nasu.iirisct.ac.jp
@ http://ateal.jp/
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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

MIGBEROBMBME 777> a7 UNY Y3 A4
Low-Phase-Noise Fractional-N Synthesizer for Wireless
Communication.

R BEMAT=4 U VI
Monitoring Technology for Dairy Husbandry
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Prof. Takashi TOKUDA

@ 03-5734-2211 @ KfHLFEISEE ©® 59-11
O tokuda@ee.e.titec.ac.jp
@ http://www.tokuda-lab.ee.e.titech.ac.jp/
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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

- On-chip opto-electronic image sensor

BNRUERIB A B KRBT /N A R
Ultra-small Implantable optogenetic stimulator
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Implantable glucose sensor
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Prof. Takayuki OHBA (Specially Appointed)

@ 045-924-5866 @ J3H O J3-132
@ takayuki.ohba@first.iirisct.ac.jp
@ https://www.wow.first.iirisct.ac.jp/
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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.

- Social implementation through the WOW Alliance.

Ny TEEDR WY T AR OZBERRERN

Bumpless vertical interconnects between wafers
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Advanced Integrated Electronics Research Core

CHEN Kuan-Neng s o3

Prof. Kuan-Neng CHEN (Specially Appointed)
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Prof. Shiro DOSHO (Specially Appointed)

045-924-5866

131

J3-132
chien.k.0dea@m.isct.ac.jp
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Prof. Norio CHUJO (Specially Appointed)

A A

@ 045-924-5083 O R2iE
@ chuujou.n.813f@m.isct.ac.jp
@ https://www.wow.first.iirisct.ac.jp/
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Research Field | Design and architecture of BBCube 3D integration ~ BBCube 3D configuration -
- Multi-xPU/IVR/Multi-Memory Vertical Stack

Objective Development of semiconductor technologies that achieve both high performance and low. + WOW and COW Hybrid Processes

+ Cu-Damascene Via-Last TSVs

Current Topics

- Research and development of BBCube 3D systems stacking xPUs (e.g., CPUs and

GPUs), memory, and voltage regulators

+ Development of low-power, high-bandwidth inter-chip communication technologies for 2.5D/3D integration
- Development of vertically integrated high-efficiency power delivery solutions
- Advanced thermal design and heat dissipation technology development
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Prof. Tomoji NAKAMURA (Specially Appointed)

@ 045-924-5083 @ R2&E ©® R2-32
@ tomoji.nakamura@first.iir.isct.ac.jp
@ https://www.wow.first.iirisct.ac.jp/
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exchanging heat generated by electronic products using gas-liquid two-phase flow.
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Research Field Heat exchange and heat transport technologies in electronic products 1 o . :
Objective Improve cooling efficiency of the overall system by dispersing, transporting, and || 3

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.

-
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Heat transfer performance of the prototype VC
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= Advanced Integrated Electronics Research Core
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@ 045-924-5083 @ R2E @O R2-32
@ takashi.yoda@first.iirisct.ac.jp

@ https://www.wow.first.iirisct.ac.jp/
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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 layericH (1%
FAT7RA LFHERT /A R
Lifetime measurement for
n-Buffer SiC layer

4H-SICHE&ROBPDRFEORamanx <7 kb
Hyperspectral Raman Imaging of 4H-SiC BPD
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Prof. Young Suk KIM (Visiting)

@ 045-924-5866 0 J3i&F
@ youngsuk.k.aa@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/
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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 LS| 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

KHEBRT BEE F T L 7-DRAM300mm 7 = /\
Thinned DRAM 300mm wafer

EBER B e

Assoc. Prof. Satoshi SUGAHARA

@ 045-924-5184 O I3
@ sugahara.s.aa@m.titech.ac.jp
@ https://www.first.iirtitech.ac.jp/~sugaharalab/

O J3-14

iy g EBTNA R, EBEE, YA /ARBHREETV 21—

WEEW - 2% | BEBEEHCMOSXEY, BT RALF—3HECMOSAY v ¥
THEHRMAEY, Beyond-CMOST/NA X, ABEBHRBEEY 1 —/L

BIEOWFRHRE | - BEELY T 3 »SRAM
CIRUF—BNEBESRAM, 22 —S ARy R T =0T 025 L—&
CERBRERAWSEERY A JORBEREE 2L
CETIVILYbAZ YO FTYYRR, TNEFKMESRAM

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

Current Topics

- 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

OEFEES
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Advanced Integrated Electronics Research Core

BiR BY umm

Assoc. Prof. Atushi SHIRANE

@ 03-5734-2888 @ KMLS-9
@ shirane@ee.e.titech.ac.jp
@ https://shirane-lab.ee.e.titech.ac.jp/

© s3-28

Current Topics

MR EF EIRRE - MIRENTER T ERBRIEOME
MEER - BR | FEAEHT 2ERBES LUHIRITE L WEREHREE ERT 2 £-EKREMNORIH
BEOERE | - B/E/EICA - EREER
- BEANEOERENERELSGERBERE
- EBATIRI I SRR, BB IS L 2 ERIERUR 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

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

FHERAFFE Y  —X P77 LA iR (2022447 1)
Spaceborne Phased-Array Transceiver on Non-Planar Deployable
Membrane Structure

SRETRME D DBEHEE N A8/ EE S
KaRICH L N7 = — X K7 L A iRt
Radiation Hardened Ultra-Low-Power Ka-band RFIC and
Wireless Transceiver for Small Satelliter

Lecturer Shuichiro YAMAMOTO (Specially Appointed)

LU=

(E—EB = gse

045-924-5456

131

J3-14

sh_yamamoto@isl.titech.ac.jp
https://www.first.iir.titech.ac.jp/~sugaharalab/
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Asst. Prof. Masato SAITO

@ 03-5734-3811 @ S9fE
@ saito.m.bg@m.titech.ac.jp
@ http://www.tokuda-lab.ee.e.titech.ac.jp/

© S9-11

CEREFIEOAARB ILF O TLIL I FAZIRTNA R
cF/MBOMR - BERN ARV IS TEEIL FRZOR

Current Topics

- Implantable flexible electronic devices for medical applications
- Polymer thin-film electronics using nanomaterial printing and transfer technology

NEBD O DEAFIAEIC L > THIT 2 FERT /NA R
Thin-film device that generates heat by an external
wireless power supply

MAYEDA CarOlyn Jill Bh3 (4$4F) Asst. Prof. Carolyn Jill MAYEDA (Specially Appointed)

@ 03-5734-3754 @ SoF
O mayeda.j.89b2@m.isct.ac.jp
@ https://www. shirane-lab.ee.e.titech.ac.jp

O 596

R OWIFTE

- SATCOMATRX7 = —X F7 L A
- BRIEEETRX
- GaAs#H £ U'CMOSDICE&E

Current Topics

- SATCOM TRX Phased Arrays
- Heterogeneous TRXs
- GaAs and CMOS IC design

L} -_ = -
FIEDSATOME 1§ D REEETRX (L, 0.1 pm D-mode
GaAsHfliT &£ 65 nm CMOSE WL TWLWE T,

Recent Heterogeneous TRX for SATOM using a 0.1 pm
D-mode GaAs technology and a 65 nm CMOS technology

QOEFEES OFE ORAMES OEmal OK—LR—Y
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KETIF1IT—%, KiELY ORI Creation of innovative actuators and sensors
¥/ NI H DL Establishment of nano-fabrication technology
A48 F/ AHhbAZIR Micro/ Nano Mechatronics
NAF-ERIZF Biomedical Engineering

W EELLE AENEAIRrFEEEL Y
. . s e IEWEREE TS el 1desllYFRrTIFE T A
BREEECFRE~ A 7as ) v IRy T L1 s 95 e o ; .
High precision ECF-driven micro syringe pump EHEATREE A 7a Ry FEERFEHW A 707 4 U

High power fluid inertia micropump and microfinger using ERF

EEE ] ] 6

WERAE N
|
W E T IS ié(z?i%]\ﬁﬁ%ﬂiﬂ@iﬁﬁrl\'f 2
In-liquid SEM Transfection device to single-cell

o s M. [l B S N o ]

BEFHE TS 2SR & & TAXAETF—TF A ML
BHESATENR HFORTRAVEE Y4 IHE
WO BE ERF DY A Xk

Mass production of droplets and size separation of particles

RIEHE
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Microfluidics Research Core

£ % 3=

Prof. Joon-wan KIM

@ 045-924-5035 D I3
@ woodjoon@first.irisct.ac.jp
@ http://www.smart.first.iir.titech.ac.jp/

@ J3-12

i b i MEMS, Y42 AXAFAZIRX, NAFAAPAZIR
MHEEW - R | MEMSEMICL 2HFE~YA( /A H A= RDEREZ DA
BEOWHERE | - ECFEARWAEYA 7 RREY AT L (A 7AKRYT)
CECFY =z v MRERWEBHIRS Y AT L
CECF7LFYTAT I Faz—% (4701 YFK, ¥4 /AXZEal—%)
CAEEAFECFYA /AL Y AV AT L
"ECFx4snL—tYv A0
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

e,

e ey

=8

=AHE-2Y v b (TPSE) FRECFYA 7By 7
ECF Micropump by triangular prism and slit electrodes

VL s T OT oy e g i o

MEMSE A BULWZECF¥ A4 7RAL—FP v (A
ECF micro rate gyroscope by MEMS technology

SH FI5h =

Prof. Kazuhiro YOSHIDA

@ 045-924-5011 @ R2E
O yoshida.k@first.iirisct.ac.jp
@ http://yoshida-www.pi.titech.ac.jp/

© R2-42

MRS E RAUVATIFaT—%, ¥4 7AAKRY b, HEEEWERE
WREN - BB | SHET—<A70ARY bREDIODREL N/ TNA R/ AT LORFK
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N7 —EBWCERNEEYA s DRKR Yy b
Research Field Microactuators, Microrobots, Functional Fluids
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

- In-pipe working microrobots using fluid power

™ R ST LN NG L
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mEEERET
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Outline of research

6H E gmm

Assoc. Prof. Tadashi ISHIDA

EL

@ 045-924-5450 @ G5iF © G5-27
O ishida@first.iirisct.ac.jp

‘ @ https://sites.google.com/view/ishida-bmm-lab/

R EREEYA 7 BTN R

WEEW - BFE | 7/ <A 7oA FEEGLA

BROWERE | - N A0 ORHEFEMEORRK
MR D I DT A 7 ORET NA 2 DBIFE
CAEMIARBERE R T /N R DORF
- <A U AR

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

L A L

R ETF ISR
In-liquid SEM

ZEEEREN/ NGRS T /N A R

Small intestinal channel with pneumatic actuators
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Microfluidics Research Core

e B s

Assoc. Prof. Takasi NISISAKO

@ 045-924-5092 @ R2E @O R2-9
@ nisisako@first.iir.isct.ac.jp

@ http://www.nis first.iir.titech.ac.jp/

iyl <A o8/ F /G RERE
WEER - BE | SVNERICH 27k E REBRO T2HGA
BoEORFEEE | - WHE~YA /R 7LAT 40 R
- KRB MERORL T BR T
s Ao nE - EEORT AR
x40 F /M
KT~ A o BT S TNAR
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

.74 7 BORERIC & BHEREIMERR - kLT FRE
Microfluidic production of functional droplets and particles

= =rw

- ree

<A 7 OREAL T‘Fizl,t/\lﬁb“ DFEEN L EFIREBMERE
Drug permeability assay through microfluidic droplet interface bilayers

B BT o

Asst. Prof. Yusuke KANNO

@ 045-924-5092 @ R2E O R2-9
@ ykanno@first.iirisct.ac.jp

@ http://www.nis.first.iir.titech.ac.jp/

RIEDWFEFRE

- BEEFENMT N R
BRAENAFA A =D
C AV AGRET N R

Current Topics

+ Microelectrode array devices
- Electrochemical bioimaging
+ Microfluidics

il [

r L

ol Pty o
a0y 7 P CHREL TCELNAAFHHIATNAZ
Biosensing devices developed based on various concepts
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Advanced Manufacturing and Social Integration Research Core

BHEAICABM X7 L Mechanical devices and systems using magnetic force
ART 47X, AEEHZXT L Robotics, Human-Machine Systems

REWELS, F/TIVT7N, "MFTP=FIVY, 753X2IE, bF4F0P—
Surface Engineering, Nanomaterials, Bioengineering, Plasma Engineering, Tribology
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FHZRD AR Y b CECMORIMW & TR IR > 7 RUGEF ) R BA LIRIHR S ) 78 A0 TR % MR & o
Surgical robot and Disposable centrifugal blood pump for ECMO system Connecting nanomaterials for next-generation nanodevice
potential
BEEIE - BEH#HZE Adhesion technology, Solid mechanics
MRlAhZE - EHE - RE5FRE  Mechanics of materials, Fracture mechanics, surface/interface
it Pl

=y ferrwl gl

Y

.ll".\'l'l'.'l'. o B
- T 1 T PR R T T
Pl S o -

VIV F T ) 7IVER RS Rl

Adhesion technology for multimaterial car structures

EE =Fﬂﬁ >t Prof. Chiaki SATO

BREEARTOBEERER

PR RS A O B3

Development of dismantlable adhesive

@ 045-924-5062 @ G28 @O G2-20 BEMERWESL, holk FIRIEEELES T
O sato.c@first.iirisct.ac.jp il l/’Qkf‘tii%_g“L:SSL\U)??‘\/%\’P%’C‘?Q —7, EAEEHNK
@ https://www.adhesion.first.iirisct.ac.jp/ ERBE, FRBEBABESHRLL) Y,

BEEEAT LY SMRENB O TWeEIF 5 &5, &
BT — 2 CHAKICBET 2MBEERT 5L & b1, — K

i it BETY - BiEhZE DEIAILHE> TV 2 &5, BBICERAMZ L
FEEN - BR | BERNORRE L HaTE TWLFTEFETY, RTNEREN S NIERIETER S

BEOMEEE | - EPEBEOEEES
- ARZRH - AR OB ES
T IRF U OERES

Ly,

- Z0MHATHEEES j [ I
' ¥
i

Research Field Adhesion technology, Solid mechanics

Objective Development and implementation of adhesion technology

Current Topics | - Adhesion for car structures i

+ Adhesion for aircraft and maritime structures ﬁnlj_‘zf.;;;Fw_a@ga)ﬁﬁﬁA

) . #ha % BEiEES
- Adhesion of plastics Direct bonding of FRTP and metal
- Adhesion for electronics

-+ Adhesion for everything

QOEFEES OFE ORAMES OEmal OK—LR—Y



BHDDOLK W EREN - HRFAFRIT

Advanced Manufacturing and Social Integration Research Core

H#t BE zs

Prof. Tadahiko SHINSHI

@ 045-924-5095 O R2iE
@ shinshi.t.ab@m.titech.ac.jp
@ https://www.precisionmechatronics.mech.e.titech.ac.jp/

© R2-38

RT7Y YT L RE-REHMLBRY T
Centrifugal blood pump using bearingless slice motor

Y

L—HEBTRBRIGERAT T U Y17~

RSB BHAISAEM Y X T L

WHER - BE | HLVERAISAEMT NM X2 27 LOAIH

BROWMERE | - MRMZLE—RE2HELIRT Y VI L RAE—KBHEALOE
CKABBEEFBLIEMEMS7 7 F 2T —X - TFY—/N—RZXXR
- EERBRAENE 8Ly - ZEBRET I F2I—4

Research Field Mechanical devices and systems using magnetic force

Objective Realization of novel mechanical devices and systems using magnetic force

Ultra-high response steering mirrors for laser scanning

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 ZEEEE‘%MEMS"JLT’JE—Q
2-DOF MEMS linear motor
E5[m] IR e Assoc. Prof. Yu SEKIGUCHI

@ 045-924-5012 O R2ik ©® R2-31 FrrTr
O sckiguchiy@first.irisctac.jp =TT i s
) . ) EHRE TN R

@ https://www.adhesion.first.irisct.ac.jp/ RELLLE] Bio-inspired adhesive devices
WRIE MEATE - WiEHY - kB RE
MEEHW - BE | E5ZABOHFHE & WA EBEDR L
SSEOWIEE | - BEEEAROEHERE (FE -7V —7 - EY - BESLARL)

BT — T ORI EERAHORE

- EAREERIC L 2RERSR Directional diperdency of adhesion force
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

REF BHKER wsum

Assoc. Prof. Kotaro TADANO

@ 045-924-5032 O R2iE
O tadano.k.4245@m.isct.ac.jp
@ http://www.k-k.pi.titech.ac.jp/

© R2-46

l\;laster—Slave System with Force-Sensing Master-Slave Manipulator
Abilities using Pneumatic Actuators for ~ for Reconstructive
Laparoscopic Surgery Surgery

RSB ART 4 7R, ANE#ER 2T L4
WEEN - BE | SELABXESXTLORR
BEOWILTE | - FINKEARY bV 2T L4
CERBRIEY AT L
C BRERES R T L
Research Field Robotics, Human-Machine Systems
Objective Realization of Advanced Human Support Systems

Current Topics

- Surgical Robot Systems
- Teleoperation Systems
- Pneumatic Driven Systems

s,
Pneumatic laparoscope holder  Robotic Holder for Ophthalmic
controlled by head movement Endoscope
MEFAFEL LB FMIIEARY P XT A
Surgical robot systems being studied

OEFEES
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Advanced Manufacturing and Social Integration Research Core

FH thE e

Assoc. Prof. Yuki HIRATA

=

@ 045-924-5105 O R2i% ©® R2-37
@ hirata.y.0575@m.isct.ac.jp

@ https://www.mpsl.first.iirisct.ac.jp/

FoAROY—

5% wadid KEMETS, 7/ <7 UVTNh, NFTP=F7Yvs, 753XvIE
MEER - BE | MHIZ2EEHE LEEEIZHEDT-OOT /N4 ZDAIK
BIEDOHERESE | - ZRu~T U 7ILOFREREDRRES L UHEEERHA

- ZA4vEY FRikE (DLC) BED=RITAREEED R

- RIBAMBBEERM OB R

CHEBPEEY 2L - a It ERMR AN X LORH
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

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

applications

uD-wd'WH

e — S m—

: b
LL B L -‘

e BB _b_ b _ _  _ _ _]
BRI/ MR EES LRI T/ TN RO & R E D
Connecting nanomaterials for next-generation nanodevice potential

EH BIL =

Asst. Prof. Naohiro SUGITA

@ 045-924-5094 @ R2i% © R2-38
O sugita.n.aa@m.titech.ac.jp

@ https://www.precisionmechatronics.mech.e.titech.ac.jp/

RILOWTFERE

XA ANTLEERL-BE R AR
- SUAB ORI
CFEX v ET— 3 VHI

Current Topics

+ Microbubble-mediated ultrasound therapy
+ Control of bubble size distribution

+ Control of acoustic cavitation

BIEESFOREY 7 22 —iRE)
An oscillating bubble cluster in a stationary sound field

IR HHE o

Asst. Prof. Ruixi ZHANG

ey 19

- -
b @ 045-924-5099 A R2iE ©® R2-37
@ ruixi.zhang@first.iirisct.ac.jp
@ https://www.mpsl.first.iirisct.ac.jp/
BEOMERE | - FAINTthE2EFT2BEERERERE OLCE) OFREREV M ZAKAY —FEDE

C—RTEATAF/F 12— T OERROEIETE
- DLCIR DAL IE D[ LR VR EHEFEDFHFH

Current Topics

+ Preparation of Element-doped Hard Carboneous (Diamond-like Carbon, DLC) Coatings and Their Tribological Properties
+ Synthesis and Structural Characterization of One-Dimensional Heteronanotubes

-

+ Improvement of Oxidation Resistance for DLC coating & Related Development of Surface Modification Techniques

OEFEES OFE ORAMES OEmal Oh—LR—Y
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EEIEH LUV ZDOEXEIGH Metallurgy for industrial applications
FintkeEEEM R ORI - &5t - FF - WA

Design, development and applications of innovative functional materials

B #llai on Bnitter=ay, oFf MG i Faeied
-
? e BERELET 22A80 > SHIME
g S Electroplated gold alloy micro-material with an extremly high strength
& e

O Ervcrile- oo MG nider iudel

REWLBIGERE T 7 F 2 T — & MET 5 2 BIEIRECIE S &NIMnGa O BiR N BiR - ChangftRZE TR S M- &M A S0 - SHROBNITHBOE R, &
KRR T 02 ZDBSE, BivRi & i LEEEHIMIC £ ORI 2 (HE L, BiBick &> ZOMEILEEDOED > D 4ERE .

DEGICEAAL VEDPFRI ZROMERICRI L. Images of micro-bending specimen fabricated from electroplated Au-Cu
Development of new powder fabrication of NiMnGa ferromagnetic shape alloys developmed in Sone-Chang Lab. The strength is four times higher
memory alloy with easy magnetostrain though enhancement of grain than the strength of pure electrodeposited gold.

boundary embrittlement by Bi addition

ﬁEE Hﬂﬂ ot Prof. Tomonari INAMURA

@ 045-924-5058 @ J3k @O J3-22

= @ inamura.t@first.irisct.ac.jp
‘ @ http://www.mrst.first.iir.titech.ac.jp/inamura_tit/

itaziiei BB, MR

‘Ef?ﬁ HE - B2 | MERHEBOSMICED (S - BEEM R 0% L SR Ti- ATEREIEA 212 5 B twin-within-twinfE 0
N - P— ERUE T BREE

T e TEM image oflt—hlg twin—withiniwm structure in

- REDIREBAEORS Ti-Au shape memory alloy

CHSHO LT YA MEBICE BN T R RIRA
CIATA—ABEDFIERE F U5

‘Research Field Microstructure, Materials Design

‘Objective Design and improvement of structural or functional materials based on the geometry of microstructure n
-

Current Topics | - Experimental and theoretical study on martensite microstructure

- Design of long-life shape memory alloy

- Variant selection rule in ferrous martensite FYONYROBETEL HEMORE L F > 7 NEAMEDOBR

Relationship between the shear magnitudes and the strength of
disclination formed by the connection of kink bands

- Kink deformation and kink strengthening of mille-feuille structure

OEHEES OFE ORAMES OEmal Oh—LR—Y
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Advanced Materials Research Core

SR EA ==

Prof. Masato SONE

@ 045-924-5043 @ R2f#
@ msone@first.iirisct.ac.jp
@ http://www.ames.pi.titech.ac.jp/

© R2-35

MR EF BRD > & - MEEHE - SRR
MEER « BR | BRAT /1 AR OFRETS L OB
BEOMERE |- 72777V YAEERRY v~ —1A4 7Y v MO FE S LU Z 0i6A
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- BERHERTEEEMEERAVREL VY OER L ZOERT /N A~DEHA
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

|
WU R

Micro-bending specimen

Micro-compression specimen

Eom

HuNsIBRARA
Micro-tensile specimen
BAPRELTWS YA 7 OMRRRA
(Z4 7 noEETERAR, BRR SERABRN T

Various micro-testing specimens proposed

(Possible to examine micro-compression,bending and tensile
deformation)

fiEH HE e

Prof. Hideki HOSODA

@ 045-924-5057 @ R2iE
@ hosoda@first.iirisct.ac.jp
@ http://www.mater.pi.titech.ac.jp/

® R2-27

st i - ek, MR - Uik
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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

i By

P

T
TiMoSnZr&& DB L8 & R N ERER
Superelastic behavior and unique internal structure of TiMoSnZr biomedical alloy.

AT Y - EAEMREO< A 7 aCTHR

& W ERS R FFONIMnGakl F DSEMER
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.

B B2 s

Prof. Toshiyuki YOKOI

™ @ 045-924-5430 @ S5 O S2-5
ol O yokoi_sec@first.irisct.ac.jp
@ https://www.ncat.iirisct.ac.jp/
MRS s, €474 bRE
WHREN - BR | H— R Za— b FLORRICHEET 2E4 74 MRS T A 2%
BREOWRHE | - TR/ ZRMEOR
F LBRRRREROBWERICET 5/ EREME T Ot RBR
- SRR - RICHEREARAT
Research Field Catalytic chemistry, Zeolite science
Objective Zeolite Catalysis for Carbon Neutrality

Current Topics

- Development of novel nanospace catalysts
- Nanospace catalysis for effective utilization of diverse resources
- Advanced characterization

|! = o
W 5 .
ey T L
>/ ERMEIC L 3 2 RERREROEWER
Nanospace catalysis for effective utilization of diverse resources
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Advanced Materials Research Core
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Prof. Katsuyuki MACHIDA (Specially Appointed)

@ 045-924-5043 @ R2E @O R2-35
@ kmachida@first.iir.isct.ac.jp

@ http://www.ames.pi.titech.ac.jp/
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+ CMOS—MEMSF /N A ZMDEY 1 — AL DB F
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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

L LE ]

e et il = s of

CMOS-MEMSINEE £ > Y OSEMEHE & FTEDOLSIOEE
SEM and optical photographs of CMOS-MEMS accelerometer
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Assoc. Prof. Azusa OOI

@ 045-924-5218 @ R2E @ R2-28
@ ooi.a@first.iirisct.ac.jp

@ http://www.ooi-mat.mac.titech.ac.jp/

Tt

iERy i BRLE - BERY - SR - €BI
WEER - BE | SEMHOERSMEICES CBRALME 0% iy il iionynitn « Bl iaiuipiupinty
B OFFRENE | - EESSH TS b A B AR O A M T . E bt ﬂ =M e
- T/ RT =L TORBME OBEEE P = = Fg™us
- SRSAMRL O 4 HE T Bk F v l‘/%ilzi IZ!t thv}lz:)'f-?@;fﬁd; Z)}?fi?%gb/f 7J‘h‘/0)ir;-ﬂsitu$ﬁ5ﬂ
- RBEEFRCOBBET ICH S 2 BIBMH OB AE n-situ detec Ionn(q)uml_sesloe\cltewgneemaetlﬁgj y channel flow
- HKIM R DKBRE B L OERAZEE)
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

EERR RLF D ARERI TR O [7] — R EF AR SR
Ident\cal Iocatlon FE- SEM observatlon of Pt-Cu nanoparticle before
and after dissolution
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Assoc. Prof. Masaki TAHARA

@ 045-924-5475 O Rt
O tahara@first.iirisct.ac.jp
@ http://www.mater.pi.titech.ac.jp/

O R2-27
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Research Field Metallography, Shape memory alloy
Objective Development of functional metal materials by advanced microstructure analysis

Current Topics

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

E.m
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Tlwem %5
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Superelasticity and microstructure of stress-induced martensite in
Ti-Nb alloy single crystal
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Advanced Materials Research Core
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Assoc. Prof. Tso-Fu Mark CHANG

@ 045-924-5044 A R2iEk
@ tfmchang@first.iirisct.ac.jp
@ http://www.ames.pi.titech.ac.jp/

© R2-35
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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

El 87T ax

Asst. Prof. Tomoyuki KURIOKA

@ 045-924-5631 A R2i%k
@ tkurioka@first.iirisct.ac.jp
@ http://www.ames.pi.titech.ac.jp/

© R2-35
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Current Topics

- Development of hybrid materials and their application in electrode materials
- Environmentally friendly electrosynthesis using supercritical carbon dioxide
- Material property evaluation of MEMS device components and development of evaluation methods

3 [ W&y
AuNPsPDOY FE' o | onazz [Glucose] 200 mM
- 3 | e
' (] £ 0mM
r.- k oo
=2y g
e i ",
10 pym .

AuNP/PEDOT -0.3 0.0 0.3 0.6 0.9
1 [V vs. Ag/AgCI]
Au/PEDOT/NA 7'V v F#EIDSEMER & Au/PEDOT %
AVWEBRAZEIS LA —REr v
SEM image of the Au/PEDOT and electrochemical glucose sensing
by using the Au/PEDOT as the electrode material.
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Asst. Prof. Naoki NOHIRA

@ 045-924-5061 @ R2E
@ nohira@first.iirisct.ac.jp
@ http://www.mater.pi.titech.ac.jp/

® R2-27
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Current Topics

- Development of biomedical superelastic alloys
- Development of high-temperature shape memory alloys
- Study on martensite aging of Ti-based shape memory alloys
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Martensite aging effect of Ti-based shape memory alloy
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Asst. Prof. Aya HARASHIMA

@ 045-924-5200 O R2E
@® harashima.a.7d36@m.isct.ac.jp
@ http://www.mater.pi.titech.ac.jp/

® R2-27
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Current Topics

- Development of high temperature shape memory alloys
- Development of ferromagnetic shape memory alloys and their composites

n
1=
NiMnGaliE R BREAS D EMRERZ O/ 7 > B
Variant rearrangement of single crystal of NiMnGa ferromagnetic
shape memory alloy
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Advanced Materials Research Core
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Asst. Prof. Ryutaro MATSUMURA

@ 045-924-5597 O J3E ® J3-22
O matsumura.r@first.iirisct.ac.jp
@ http://www.mrst.firstiirtitech.ac.jp/inamura_tit/
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Analysis of geometric aspects of deformed kink interface

Current Topics

Geometric analysis of deformed kink interface

: &
+ Microstructual observation of the deformation behavior of kink microstructure in -
-

- - - g o i

long-period stacking ordered Mg alloy

+ Kink microstructure and kink strengthening in mille-feuille structural material Ay MTABWEMEASICHEIT 5+ 2 BB VT HEORYT

Microstructual observation of the deformation behavior of kink microstructure in Mg alloy
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Fundamental technologies related to biomedical engineering

FTEER - PR ICEbL S ERDL O AR

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

EFREETZORRD:-HDZIEN L LR R OHEE
Interdisciplinary research collaboration for innovative developments of biomedical engineering
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Al-based colon polyp detection
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Biomedical Engineering Research Center

WE '%? g Prof. Yasuko YANAGIDA

@ 045-924-5039 A R2E ©® R2-23
@ yanagida.y.af42@m.isct.ac.jp
@ http://www.yanagida.first.iir.titech.ac.jp/

WFIe4r B NAFMEMS, /A FEHAl, £ TS
HEER < B& | M FAMEMS,/NEMSTF /N1 R & B4 tkee - BiEEHE

BEOMERE | - -/ BB EEE T 2 ERKRE O LLFFETM & /N A FEHBIA~DIGA
« NAFMEMS - NEMSIC & 2 fffatae T
CERDFORMEERLIE S/ N AT/ 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 : .
- Cellular engineering by bio MEMS/NEMS BEFEABMIVERT /A 2
K T : . Transfection device to single-cell
- Nanobiotechnology utilizing properties of biomolecules

T BE smus Assoc. Prof. Akitoshi OKINO

@ 045-924-5688 O 2% ©® J2-32
@ okino.a.584b@m.isct.ac.jp
i @ https://www.ap.firstiirisct.ac.jp
iERy g KRETZ7X<IR, F7XRER, 77 XI5
MEER - BE | MLLVARES I XATEBZHEL, BE, o, RBE MRZE0SHICGHET S

BEOWERE |- ETHOoSRETCOARTENALTFHRTSATEBORRE LY / LRES~DILA
- ERKREAEY ERRER OB RENT S X T LR

- iPSHfE, MAMREEOE —MENBHETROITEER

CERT I XTI L BKRE, kM, EFEEHERE

CHFHLWKRERNE -7 4 v ORMEREEREEEE~DISH

Research Field Atmospheric Plasma Engineering, Plasma Medicine, Plasma Spectrochemistry

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, enhancement of drug penetration by LTP
- Surface treatment/coating for high-strength adhesion
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Biomedical Engineering Research Center

BnE (45E)
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Asst. Prof. Akane YAIDA (Specially Appointed)

@ 045-924-5689 @ J2iR @O J2-32
@ yaida@first.iirisct.ac.jp

@ https://www.ap.first.iir.isct.ac.jp
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Current Topics

- Development of highly sensitive multi-element analysis system in a single cell
+ Development of low-temperature plasma sources and application to spectroscopic analysis, environment, and materials
- Ultra-trace elemental analysis of river water, sewage treatment effluent and tap water

i om

9753% DI DI D
BERET I
RATES AL E BT
Inductively coupled plasma
time-of-flight mass spectrometer for
multi-elemental analysis (ICP-TOF-MS)

E—lEs 0o 0Ly —4 —
Cell sorter for single cell analysis
(Cell sorter)
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Asst. Prof. Tetsuya YAMADA

@ 045-924-5088 O R2iE ©® R2-23
@® yamada.t.cd33@m.isct.ac.jp

@ http://www.yanagida.first.ir.titech.ac.jp/
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Current Topics

- lon selective electrodes
- bioMEMS
- Nanoparticle and photocatalyst
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Artificial cell membrane sensor and solution exchange using MEMS
Extracellular electron transfer, Nanosheets, Photocatalytic reaction
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Innovative Dental-Engineering Alliance Research Core

A8 —7 24 AOERFRBRZICES ESFRSHROHES L UVERER
Promotion and grobal expansion of interdisciplinary research based on the Interface Oral Health
Science

BFETFZEC, ERMRDI SBERICAE TOY —LL RAGHEEH OEE
Construction of the seamless research system from basic research to clinical application

connecting Dentistry and Engineering

XK % BiE L-EFHNERBSRES L U2 0ERKTT ORI

Development of innovative medical devices and establishment of elemental technologies aiming

at social implementation

-

YA AT —)VIA ML=y b

(BIALF— T2 Mk HHIRRELEE) o -
NYFE—=2 (a), IAMREE (b), 2=v F2HE (o)
Photographs of our device named “Micro Scale Mist UNIT” (ERD  Ti-Mo-Sn-Zrirs D 710 & Al

(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) (FH)  Ti-Mo-Sn-Zr& <D B RIS F S

(51H : BMC Oral Health (2021) 21:286) Investigation of clinical practicality of Ti-Mo-Sn-Zr alloys using animal models

|
I8 B s oo Prof. Hiroshi EGUSA (Visiting)

A @ 022-717-8363 @ HAARZAZBREIHRR

O egu@tohoku.ac.jp F'“.I.-I-ﬁ-ﬂlﬂ!'_!lﬂ :l ﬂt_
‘ @ http://crbr.dent.tohoku.ac.jp/index.html
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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

OEHEES OFE ORAMES OEmal Oh—LR—Y
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Innovative Dental-Engineering Alliance Research Core

MR 8 s s

Prof. Ken OSAKA (Visiting)

@ 022-376-6930 @ HILAKFKRZFE
O ken.osaka.e5@tohku.ac.jp
@ https://www.dent.tohoku.ac.jp/ih/prof/prof.html
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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 DIEC~DORE % FH L 72
the number of teeth has large impact for death

5 AT 3= e

Prof. Hiroyasu KANETAKA (Visiting)

@ 022-717-8419 @ FHILKFKRZFE
@ kanetaka@dent.tohoku.ac.jp
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Research Field Biomedical engineering, Biomaterials, Orthodontics [l
Objective New medical device development by interdisciplinary integration research AEOELARIEOMIZHiEL

EHONAFTT Y TILORFE

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

Development of innovative biomaterial aiming at both
osseointegration and antibacterial properties
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Prof. Osamu SUZUKI (Visiting)

&

@ 022-717-7636 @ FILKFARFFEF
@ suzuki-o@tohoku.ac.jp
@ https://www.dent.tohoku.ac.jp/field/maxillofacial/02/index.html
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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
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Innovative Dental-Engineering Alliance Research Core
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Prof. Nobuhiro YODA (Visiting)

@ 022-717-8369 @ FitAZF
@ nobuhiro.yoda.e2@tohoku.ac.jp
@ https://www.dent.tohoku.ac.jp/field/morphology/03/index.html
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Research Field Prosthodontics, Dental Implantology, Biomaterials

Objective Elucidating the background contributing to the advancement of prosthetic dental treatment, and developing new treatment techniques and medical devices

Current Topics

- Biomechanics and mechanobiology for stomatognathic morphology and function based on
- Studies on development and clinical application of novel biomaterials for prosthodontics,
- Developmental and translational research for novel dental treatment technology and dental

- Studies on clinical outcome of prosthodontics, implantology and maxillofacial rehabilitation.

in vivo measurements and evaluation.
implantology and maxillofacial rehabilitation.

equipment based on multi-disciplinary research and academia-industrial collaboration.
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%I;l_-ﬁ BE %ﬁﬂ:% j 7 Urban Disaster Prevention Research Core

MEILZ - ftEcE Earthquake Engineering / Seismic Retrofit
HIRIEE - REEE Passive Control Structures / Isolated Structures
MEILZ - fitiEREE Wind Engineering / Tsunami Resilient Structures
HEERE Super-tall buildings
WET S - EREE Geotechnical Engineering / Foundation Structures
REBRETE - URIR—REEEHE Fire Safety Engineering / Risk-based Design Methods
ShBE ,/5/7&-;.;?_*\\ md(iﬁ%’ﬁ
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(FERDAARIRTE) L WEREHETER)

FEHEEEE D1t R IR 2 8) 1 B 9 % TR ((EIW) AT FERT & DFLRIFTEIC & D i) KK U TRERARBEABREN ZATREICT 5 Y AT RN — ARFHEDFFE
Experiment on seismic behavior on nonstructural wall (collaborative Development of risk-based design methods for fire-safe large timber buildings
research with Building Research Institute)

ARE/NB XD MO FERIKTINS FEER LA EY) O IR R 25 B 1T B T 5 2B
Full-scale lateral force test of wooden gable roof frame Experiment on seismic behavior on pile-supported structure

alR B mem Prof. Tadashi ISHIHARA
@ 045-924-5184 @ J3E @ J3-10 ST |"r
@ ishihara.t.458a@m.isct.ac.jp | | ||l
@ https://www.tishihar.net/ ] rll P
BT RIS - BET S 4 ! .F e

Lok
b AL —

WREW - B] | YL FAY— FISH L CSHRATRAREY - HoER
R OWFSHE | - SR OMEN & RETAMED

g N _ = = . HERIF E EAYY BB OMIERENT
CFE J:? UEBIC & B HE R DIRBEIER Numerical response analysis of uplift behavior of buildings during
- SR BE M o B 1 earthquakes

Research Field | Structural Engineering / Earthquake Engineering

Objective Realization of buildings and urban areas sustainable and resilient to multi-hazard

Current Topics | * Seismic performace of nonstructural components of buildings
- Damage reduction effect of uplift motions of buildings during earthqukes
- Buckling strength of steel structural members

R OEHTER
Loading test of suspended ceiling

OEFEES OFE ORAMES OEmal Oh—LR—Y



PRz 37

Urban Disaster Prevention Research Core

iﬁjii E g Prof. Susumu (Sam) KONO

@ 045-924-5384 @ G5 ©® G5-1
@ s.kono@first.iirisct.ac.jp
@ https://www.kono.first.iir.titech.ac.jp/
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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 TR DR % ST 2 - DEEER E EFILL

Structural test and numerical modeling of RC walls

m* E{E g Prof. Keisuke HIMOTO

@ 045-924-5892 O 2% ©® J2-25
O himoto.k.49de@m.isct.ac.jp
@ https://www.himoto.mrrc.iirisct.ac.jp
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Research Field Disaster Preparedness and Mitigation Planning, Risk-based Engineering, Fire Safety Engineering

Objective Development of novel technologies for achieving fire-safe buildings and cities

Current Topics | * Risk assessment methods for large outdoor fires
+ Risk-based verification methods for fire spread prevention performance of buildings
+ New performance indicators for fire safety design of buildings

= 2
+ Analysis methods for uncertain factors involved in fire risk using image analysis Wind tunnel exp«zgereiEg;c;rc;?\éierzt:I%ﬁit;Fsg the occurrence
techniques

E?S! #— g Prof. Shoichi KISHIKI

@ 045-924-5332 O I3 ® J3-1
O kishiki.s.02d9@m.isct.ac.jp
@ https://www.kishiki.mrrc.iir.titech.ac.jp/

i RE - R, BCCERTM S B IR, JEREERM, MREEER
MEEK - BR | EEYORGEREEZREL, BhefomXhemtds
BEOWERE | - RERS v /—, WEHROMERH

- RZ 2 BB ERICED CAIEHEGFHEE

- B85 L 7 SER A o1 KR 1S

- LGSREMEENEE % 13 U o & T 2 ISR O HEFRHR S

c BREICE D WA TTRERHEROBE

Research Field Seismic control, Non-structural component, Socio-functional continuity technology

Objective Realizing the resilience of building structures, and enhancing the disaster prevention R ALGSRIEIEE DB BRI & B iR 1 2P

Evaluation of seismic performances of LGS(Light Gauge Steel)
partition wall by out-of-plane loading test

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

OEFEES OFEE ONRAMES OEmal Oh—LR—Y
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Urban Disaster Prevention Research Core

(EiE Kl e

Assoc. Prof. Daiki SATO

@ 045-924-5306 A G5O
@ sato.d.7887@m.isct.ac.jp
@ https://sites.google.com/site/daikisatotokyotech/

©® G5-21
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iy it HIREE, REEE MEKE

HRER - B | #E - RIIHT 2%E - RUOBREYOBE

BEOWMERE | - RAPHEHCHRAORBEBRLICLS T 14 N ( AFHOZELEER L 26K - REEE
DISEREFHE S L OREFFEDORE

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

Earthquake and Wind
Observation are Carried
out in Suzukakedai
Campus

hEf BHia e

Assoc. Prof. Takaharu NAKANO

@ 045-924-5957 O J1fE
@ nakano.t.0672@m.isct.ac.jp
@ https://sites.google.com/view/tnakanolab-isct/home?authuser=0

©® R3-23

i varig BERE, MEIY. BEER
HEEW - B | T20EYEZ B0 - ERr oBET 2
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- AL OU R EEEY OB EER
- BHERREZZAVIGERERY X T L
Research Field Building Structure, Earthquake Engineering, Building Foundation
Objective Realizing safe buildings from the ground and foundations

Current Topics

- Seismic response of piles in the ground with a sloping bedrock
- Lateral resistance of piles combined with ground improvement
- Dynamic interaction between lunar regolith and structures

- Response reduction systems using electromagnetic phenomena

MEREEY OIRE & ER
Shaking table test on pile-supported structure

ilg %3k

HRER

Assoc. Prof. Yoshihiro YAMAZAKI

o @ 045-924-5298 @ G3-912 © G3-28
@ yamazaki.y.517e@m.isct.ac.jp
@ https://yamazaki.mrrc.iir.titech.ac.jp/
i varig BERE, MEIY. KE#S
HEER - BER | ELZPLE LAKFICRVAEREYZ DS
ESROEHE | - BHEIOMEZRBR L - ABEBEY DY IaL -3y
- RRMEARSEREY 2 DL 570 OITHEE
<Xy 2 THEIREAT & B U - B E o M RERT(T
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

REFEEZE L HBREOIR
Shaking table test on Sﬁecimens of timber detached
ouses

BER

QEFEES

OFE ORANES OEmal OK—LR—Y




PRz 37

Urban Disaster Prevention Research Core

BE KK mm

Asst. Prof. Miku KUROSAWA

- o
-l [ ]

@ 045-924-5351
@ kurosawa.m.ad@m.titech.ac.jp
@ https://www.kishiki.mrrc.iir.titech.ac.jp/

0 ik O J3-1

Bk oW SiEE

C BRIV E VIS SR
- BERE Tt R A
CRETAVL—4

Current Topics

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

BEVICH I 2 REBMOBIEERR

Structural experiments on various members in buildings

R 5170 =

Asst. Prof. Yinli CHEN

@ 045-924-5306 @ G5 @O G5-21
@ chen@first.iirisct.ac.jp

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

BEDOWFHRE

CTOTATRED-OOEBERETHIEORE
SRR ETIL DT DT E
CEMADNEFEERVINESE - T

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

TITAT B E%EZ 53550
SEAT L BB AL

Displacement response of base-isolation

Control system of
layer subjected to wind force

active base-isolation

PRADHAN Sujan ms

Asst. Prof. Sujan PRADHAN

@ 045-924-5298 @ G3t&E O G3-28
@ pradhan.s.3127@m.isct.ac.jp

@ https://yamazaki.mrrc.iir.titech.ac.jp/

EOEOMEIE | - L v AEEEE0mAER M L UHFR
LY HEBEEBE T ARCEEEY OMTE L
- CLTEE % B ¥ 2 RCIEEDTEEEE
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.

IREVEERRIC & 2 L v HEOmEmAEEETE
Shaking table test for out-of-plane performance evaluation of brick
masonry infill wall

YEOW, Trevor Zhiqing B3 (4$E) Asst. Prof. YEOW, Trevor Zhiging (Specially Appointed)

@ 045-924-5329 @ G5 O G5-1
O yeow.z.35dc@m.isct.ac.jp

@ https://www.kono.first.iir.titech.ac.jp/

BLOWRRE | - KB o U — S
CBEANLREZRY VTP RT L (SHM)
- REY OTERE - AT

Current Topics | - Reinforced concrete structures

- Structural health monitoring (SHM)
- Seismic design and analysis of buildings

RCEEDIRB A RRT — X & AL 7=SHMF EZDREE
Validation of SHM using shake-table test of RC building

OEEES OFEE ONRAMES OEmail

OM—LR—Y



W IJ_I im ﬁﬂ: b al j Volcano and Earthquake Research Core

NILEE - KL TigE Volcanic activity / Subsurface structure of volcanoes
KETEN - NLEKR Phreatic eruptions / Volcanic hydrothermal system
JE—FEVYIVS - FR=-V Remote sensing / Drone
KRLBh K Volcanic disaster mitigation
HIBR(LF - HIBRBHTE - Al Geochemistry / Geo-electromagnetism / Geodesy

e Y ;

T H

B e, amp g
L RS I'H
T T _"__.

B i "
B AR 9828 /K FE K E@Ei‘ﬂw""ﬁbtéﬁiﬂ Fo—>(FH - EEH“J 2025)
The phreatic eruption at Kusatsu-Shirane volcano in 1982 The droneport installed at Kusatsu-Shirane volcano in 2024

iy == WE Emia |
s S J"?*"' ﬁ"h;-h”" o .

I

FEAMRILO3RITHESHEEE TV (Tseng et al. 2020) ARFAOL—5— ﬁzﬁﬂk%’) <EElo KL ﬁﬂ’ﬂﬁ%%iﬂ@%l‘ﬁ
The 3-D electrical resistivity structure Ground deformation based on synthetic aperture radar observations
T :
(o Hig Prof. Kenji NOGAMI

@ 0279-88-7715 @ EEARILEAFR O S5-14
@ nogami.k.f620@m.isct.ac.jp

HRIE N2 - B

WRER - B2 | PR FEICL 2 MLEATFN
BEOWEZHE | - LFOFERIC L 2 MLTESERD & EAFA

S KLTEBICHE S BRERD OXE)

- BUAR—ERRICERIC & 2 TEZHH 0BG
R A T OREBESTEDORF

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.

OEFEES OFE ORAMES OEmal Oh—LR—Y
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Volcano and Earthquake Research Core

fHHE = s

Assoc. Prof. Wataru KANDA

@ 0279-88-7715 @ EERAMRMLEAFT, KRELS-5
@ kanda.w.2327@m.isct.ac.jp
@ http://www.ksvo.titech.ac.jp/kanda/

© S5-14

[y Tl

Current Topics

TR KLz, HIREHBRFE
HEER - B | ANLEASRROMBICHRT 5720, FHWALOMTHEECZ OREZ(LEZHEES 2 -
ESROEHE | - HRER D o #E SN2 EEERILOEAIRE

© YU BIKRO LIRSS

- KERE A RAEG O LHETEE

BB S al—va v

C BEXRBEOHTE B
Research Field Volcanology, Geomagnetism
Objective Understanding the subsurface structure of active volcanoes and their temporal changes

- 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 —HKRDA X =2
(Matsunaga et al., 2022)

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

FH REEZ e

Assoc. Prof. Akihiko TERADA

@ 03-5734-2639 @ KM@LS-5
@ terada.a.77bl@m.isct.ac.jp
@ https://sites.google.com/view/terada/home

© S5-13

Current Topics

TR AlF (HERYESF - #hIkLF)
WERAR - B | MLBRROBFHIARICE D ALK OFEL
BIEOWMERE | - BEARALICHEIT2ZEENMLE=2Y Vv JICED CEBHKRET Y V7
C EEA R E B WA O BRE M FIEOMR
- Fo—rEAWZEEALERFEORE
Research Field | Volcanology (Geophysics/Geochemistry)
Objective Advancement of volcano disaster prevention based on thermal studies of volcanic activity

- 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

-
2018FABRILEN TS NIHT A O TOLEH XX
Soil gas sampling from a new crater formed by
the phreatic eruption of Mt. Motoshirane in 2018
. - — a

P ey o

. E tdia

2018 EZARAL - RARILEAICERT 2 TEEXOBER
(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

REDHTFEHRE

BE T =z

Asst. Prof. Shohei NARITA

@ 0279-88-7715 @ EERARMLEAF
@ narita.s.9b4c@m.isct.ac.jp
@ http://www.ksvo.titech.ac.jp/

© S5-14

- MR ZBEAICE D v 7 T B R O E N EBIERE O R
- BEVRIC £ 2 FBIRIAO D o OMEEB D IEE
- YR BIGRDOYWE IS O AR

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

'.!'l--'l 'Y

e

il T R L] il A1 B B il o By B

P %R 1L2020-2021 M X ICF |1 2 EEFB OBEZEL
Temporal change in plume discharges of the 2020-2021
Aso eruptions (Narita et al. 2024, EPS)
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Komatsu Collaborative Research Cluster for Innovative Technologies

AR A DFE
[F 745K Y —FKili9E)
CSHER Y T RGHET—20%=MmE L (Improving efficiency of hydraulic axial piston pump and motor)

T OANLFYOE Y FroEHEER L (Improving pitting fatigue strength of axle gears)
c7A=T a4 v Ir—Ioy—LTZEMRBR L (Improving sealing stability of floating seals)

FlaHEE— % b5 a VR
Bent axis type axial piston motor Traction machine

(Bve X FEITHEF]

C TRILE —E IR IC B 1T 3 BB ERTOSE
(Advances in thermal management technology for energy conversion devices)

- BEERE DO XY O X T LDEEEENT (Heat transfer analysis of gear system in operation)

- BT 2T LoMEEm £ (Performance improvement of heat exchange system)
- -

®

RS A 2 AV BRR S HEE F RO BEFMIC BT 2B O BESHIE
Study on heat flux distribution estimation method using IR camera Thermal resistance measurement of sample under specified condition

Eﬁ $"=l_,=‘ g Prof. Takushi SAITO

@ 045-924-5016 A Sl O S1-10

O saito.t.3e6c@m.isct.ac.jp o - _

@ https://komatsu-colab.labby.jp/

WIS EF RATR, A FFEHFHHEEIC & 2 REMEROHEE
Estimation of interfacial thermal resistance by reverse non-

HEER - B& | BEOTUIRL TEL DR BHITEDERER)), BANATI A —IRA LR T 55T X MI %1% equilibrium molecular dynamics simulation
BREOWESEE | - BRT— 20X VEEICH T2 REVERIT & MEMEHE

- RESHFMROREICE 1T 2 BIRHETE & Z 0/6H
-/ EEHIEIC £ B ARECERME O RERE £

Research Field Heat transfer engineering, Thermophysical property control -
SRS/ KT B A A L AR E LR EAE O M RERTAE

Objective Our goal is to establish thermal management technology that can solve the various heat transfer Performance evaluation of phase change heat transfer surface
problems that arise with the electrification of equipment and improve overall energy efficiency. with copper nanoparticles layer

- 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

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

TR T mum 3

Prof. Hirofumi AKAGI (Specially Appointed)

@ 045-924-5273 @ Sl
@ akagi.h.82a6@m.isct.ac.jp
@ https://komatsu-colab.labby.jp/

® S1-10

W EF NT—TL¥ FAZYREZDIGH

MEER - B& | FERENEIS X T LOEEREL - @3hEL

BIEDOWEERE | - SIC-MOSFETZEA L - ARE - @WERAEIEHEDC-DCa v/ N—% & ZDIGH
CRAFLANDUN—REZORFERISH
CRLAFLARLAYN =R EER L REREERRER M BEIENE > X T L4
RWATBNEHS AT LOBHL/ A THERG

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.

Ty TRl
--'_ Igs =l il | !
LT B+ RTF |

;Xﬁﬁ’f’é%ﬁ/DC DCaynN—%

Biderectional isolated Dc-DC converter

850-V, 16-

850V 16kHz 100kWZEE 2 (11kg)
kHz, 100-kW transformer with a weight of 11kg

Fa B == eo

Prof. Akira SUMITANI (Specially Appointed)

@ 045-924-5255 @ Sl
@ sumitani.a.fbOc@m.isct.ac.jp
@ https://komatsu-colab.labby.jp/

O S1-10

iRy g WiNER, LFEIF
HEER -BH | h—FRr=—a—FSLaERLEEREGH
BEOWEEE |- N7V F/BEHEY a~LaI Y R—% bOMHEE
. Eﬂ%mﬁﬁ*il BB Y R T LD FiEl
- BEMLICE T FomERRE. ¥y oRiEm L
Research Field Mechanical elements, Chemical engineering
Objective Elemental technologies for carbon neutrality

Current Topics

- Performance enhancement of hybrid/electric hydraulic excavator component
+ Optimization of hydrogen fuel cell system for construction machinery
- Improvement of hydraulic equipment and gear characteristics for electrification

Bl oyl i

= el T e P

1§ R

RIE B s os®

Prof. Keiji KYOGOKU (Specially Appointed)

045-924-5273

S48

S1-10
kyougoku.k.6f1b@m.isct.ac.jp
https://komatsu-colab.labby.jp/
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Komatsu Collaborative Research Cluster for Innovative Technologies

B E= amm e

Assoc. Prof. Shinji TANAKA (Specially Appointed)

© 045-924-5243 @ SlE @O S1-10
O tanaka.s.2ae3@m.isct.ac.jp

@ https://komatsu-colab.labby.jp/

WELE FoAROY —, BRER, RAEER
MEER - BE | ZHREHRICH T2 BEREBORRY, REBEBREN, ERERRIETM
BEOMSEHE | - MEUhEE—20mdH Al
- R UhE T — 2 BEE OB S BB
- BRFGRER > T OMER £
Research Field Tribology, Machine elements, Fluid machinery
Objective Visualization of lubrication condition of sliding parts in actual machine, Mixed lubrication

analysis, 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.

FA—L0—&—
Wheel loader
= L
3 | =
TR [
— - o
- = i
= N -
T,

NAFARRTF 4y I TV RIyray
Hydrostatic transmission
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NSK Tribology Collaboratzve Research Cluster

L NDR e E N ON S = e Tribology in rolling bearings
BRA Y=Y REG EOFFREDARL

Monitoring/Visualization of Lubrication Condition with Electrical Impedance Method

AAE O 4 i R =R Contact Mechanics for Rough Surfaces
HEm -7V —-X0hH Physical Properties of Lubricants and Greases

NSK+ 7 4 Fn s —BEmiRil=i:B
FEIHASH ERRBFREN EH
L, NTUVﬁ%MUthtﬁﬁU
BREZRDOF A4 FAS—HARD/-&H

ICRRIZShELE. ﬁ&@ﬁwm k
4R —DF—T7 79 2—-TH>
El - HiR - W FEO=SF2EEMIC
WE LERNLRRBAZITIZL

¢, ZORRAICKZEHNLEY Y a—

L avBIHTY. $Z0EBEEL MN-TRI
TOERAREELTELSEAHD s,
ERLEELBENTY. AP

Luhncﬂnn—ﬁﬂ-mh Matoral —— Pacd Habada Grp
The NSK Tribology Collaborative |"I. 4

Research Cluster (N-TRIBO) was
established to study the tribology in
bearings and other rolling machine
elements through collaboration between

NSK Corporation and Institute of

Science Tokyo. Our objective is to

conduct comprehensive research in 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.

g
nmEa mk #]i8 (4§E) Prof. Satoshi Momozono (Specially Appointed)
mm— - —

@ 045-924-5956 @ G3E O R3-1

@® momozono.s.4bc8@m.isct.ac.jp == L

@ https://nsktrib.labby.jp/ | "E.
TERAE bIAROY -, BRER BEIY £E- @ LAOY— e ad

X N e —— -

WEEW -BE | 74RO —0OME%EBL CSDGsICEMT % [ & H 'l'\-ij._
BEOMEGE |- BN YBEBERICBT F 74ROV —RRO%Y | __j =L

- MEEOERNF o

- REWMIE, ENE b TBREEC B 5 F—-'—74'J'D CoB&%

CITRMT—DERE - EE Tribological phenomena in rolling machine elements

- EBRREOAREM (BRA v E—& v RiEE) o e
Research Field | Tribology, Machine Element, Precision Engineering, Surface and Interface, Rheology & ﬂ ﬁ
Objective Contributing to SDGs through tribological research :
Current Topics | * Tribological phenomena in rolling machine elements

- Contact mechanics of rough surfaces

- Surface properties, wettability ==u = 3

+ Friction and wear of elastomers Contact me*cﬂgr?gs%ﬁ%jr%i h surfaces

- Visualization techniques for lubcication (Electorical impedance Method etc.) &

OEFEES OFEE ONRAMES OEmal Oh—LR—Y



LG Material & Life solution {73 @iEHZeils

LG Material & Life solution Collaborative reseach clusters

PR THE, HEZ—XIIHWIGT 7010, ERML S NIHRM B ORFES L CEFREA DR/ % Solution Z 1Rt 3 2 Hik i
WOMREHREITVET,

LG Material & Life Solution Collaborative Research Cluster will carry out the investigation and development for the functional
material and the social environment technology.

i

E153
=]

LGEERBFRF I, REICEY TmtEHI BT 2MERRAFK R OICLIRIE S HFARREZHE L T2 £ L7, LGIF2017FICHATD
FREMBARAFAROCERFEFEOWS & L LG Japan Lab% &z L £ L7, SR, EFOHEMFRZINRT 274K HUbE LT,
[LG Material & Life Solutiont@FFE#Mlm | %3256 EIf, #a=—XIZBS L7 MAIMER OEREE ICEA IZHRMRIORRE S L OEFRE
I2X 9 2 #r7- % Solution & 2L S B HAR XM DI FRHFEZ TV E T,

HEAEH

FRIE, ERBFERT EPHEAME -7 4/ =23 #iE] oxBEDH &, Materials Informatics & 7EM L T2 THRM
FHERD O T /N A AREF TEERT 2MRHARK, BLUONVRT T, BR/AESH L EOEE TCOEERESH &« EHRT 2 LENLHAR
ARZTVET, SOICHRRRFEREMERICES 7 7 22 —BEEHK [TSUBAME] JERIC K 23RMEIREIC I 7-BmEtE, LT
SR DILEE OMRRITEE/ RN 2 R ARICHAT 2 2 £IC kY, KRMOBHICH 2 HELMRREEO BRI TR £7,

=R VYA 7B DRFE Development of Carbon Recycle System
LY Y4 7 LT ORF Development of New Recycle System
R R Materials Informatics
=M ORRE Development of High Functional Material
mismY 7 b2 -0 Development of High Dielectric Soft Matter
SRR T NA RV R T L High Functional Device System

SDGs#fli (Chemical Recycle#iiiZs &) SDGs Tehcnology(Chemical Recycle Tehcnology etc.)
AR—=bFPOFax—%— (HNE-T7RbAKYF)

Smart actuator (Nursing care/ assist robot)

A2 — b TFA AR UM R Smart sensor and Functional Material
=X R A P 8 vk Sensing Devise Materials
3DZVU v 2ZRAW-EEZREBEREMH

High Functional Multilayer integrated materials with 3D printers

[ * r el -
e - U G e R, B & rraesi
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HHAY— T I/ F 2 2—5 —OMREE
Novel Development concept for smart actuater



wHRI7
5 Uy # 1

LG Material & Life solution {3EEFZEHls

LG Material & Life solution Collaborative reseach clusters
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Prof. Hiroki ISHIZAKI (Specially Appointed)

@ 045-924-5479 O G2i& O G2-29
@ ishizaki.h.381c@m.isct.ac.jp
@ https://www.first.iirisct.ac.jp/member/corel5/

LR N e F ] LR e e
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Research Field | Nano-material field/ Semicondutor devises field / Electrochemical field ——
Objective Development of New functional material/ Development of New devises SEATIOMEMERFRBI A v F R OFF

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
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Research Field Functional soft material fabrication and characterization
Objective Soft material fabrication and characterization for sensor devices
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(a) Optical microphotograph of the wetting ridge pattern on the

Current Topics

- Fabrication of soft materials with high dielectric constant and their application.
- Fabrication of liquid crystalline elastomers and their application.
- Fabrication and characterization for smart window which can automatically adjust light

transmittance.

polymer liquid coated plate during its advancement.
(b) AFM surface image. The arrows indicate the advancing
direction of the water.
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Research Center for Biomedical Engineering

2. 1 % Overview
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The Biomedical Engineering Research Center places its primary focus on
Broviding an interdisciplinary network for researchers in the field of

iomedical 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 at Institute of Science Tokyo, Laboratory for Biomaterials and
Bioengineering at Institute of Science Tokyo, Research Institute for
Semiconductor Engineering 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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Investigation of Shape Memory Alloys, Polymers and Ti-Nb based Ni-free High Elastic
Alloys named Gum Metals by Traditional and Innovative Techniques
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[Lights, Sound, and Action: Multimodal Ultrasound and Photoacoustic Imaging Strategies
for Pre-clinical and Clinical Applications]
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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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Innovative Dental- Englneermg Alliance
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Sensing and Processing

EREHRTL S bn=2
z

Advanced Integrated
Electronics

RAVATNATA4IR
Microfluidics

H DD < V) BRI -
HaER

Advanced Manufacturing
and Social Integration

Feimtr Rt

Advanced Materials

Staff

iz

Professors

#HE B H HOSODA
(5020, R2-1)

BTG

HEBIR

Associate Professors

B
Lecturers

(5086, G5-5)

Mgk T M. OKUMURA EA)IE— S HASEGAWA N S KOSUGI
Intelligent Information (5067, R2-7) (5049, R2-20) (5295, R2-7)
Processing vt BB Y.KOIKE™® AR ABE K. FUNAKOSHI SUPAT Saetia S.SUPAT *
(5054, J3-11) (5294, R2-7) (5066, R2-15)
thAR S T.NAKAMOTO  (4f%)
(5017, R2-5)
A | BiREE NE &S T.0BIC Bk AHE D.FUIKI2 £F &t T KANEKO™?
Al-Based Information (5482, R2-60) (5658, J3-30) (5893, J3-30)
Integration A EBA K SUZUKIT™® JIANG Pei  PJIANG™
(5028, R2-58) (5183, R2-60)
BEE B K FUJISAWA™ B FozE™

(5303, R2-58)

A EA M MOTOMURA™?
(5653, J3-30)

BB BAE H.ISHIKURA™®
(5086, G5-5)

(FE)

ILIFFE—EE K. YAMAMURA™® (84%)
(5086, G5-5)

HEZ 41T H. UENOHARA ER L Y.SHOJ M) ET Y. AIKAWA
(5038, R2-43) (2578, XS9-10) (5026, R2-43)
#}AK 3 S. SUZUKI M FF S MATSUDA
(3039, XS9-3) (2857, XS9-3)
FJIl K S. NAKAGAWA PSE WLIN

(7631, KS9-9)

(3097, XS9-9)

EA 2 T MIYAMOTO
(5059, R2-39)

DOBROIU Adrian  A. DOBROIU (45)
(2564, KS9-3)

FEEFE—ER Y. KURITA (1)
(5059, R2-39)
MLUZZ=%  EKOYAMA™  (41)

(5068, R2-22)

PATEEAER K. NAKAMURA
(5090, R2-26)

BRE RE H.INO
(5181, J1-2)

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

HEMELT M. TABARU
(5051, R2-25)

ANFHEKS A YAIDA (D) ()

HEF R A OKINO

(GR%)

FEE Bz HITO™® BiR B A SHIRANE ILA(E—EBB  S.YAMAMOTO  (#F) |75 BA  M.SAITO

(5010, J2-31) (2888, XS3-28) (5456, J3-14) (3811, S9-11)

BE % T TOKUDA ER B S.SUGAHARA MAYEDA Carolyn Jill MAYEDA.J (%)
(2211, KS9-11) (5184, J3-14) (3754, S9-6)

K BEz  T.0HBA™®
(5866, J3-132)

(FE)

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

g {85 N.CHUIO™® (E)
(5083, R2-32)
EIE FEER S.DOSHO™® (1)

(5010, J2-31)

FAt K= T.NAKAMURA™! (8%)
(5083, R2-32)
&kE % T.YODA™® (1)

LUDOVICO Minati M. LUDOVICO™ (47)
(5083, R2-32)

&  K¥E Y.S KM
(5866, J3-132)

(FE)

% #B% LW.KM AME £ TISHIDA EE AN Y.KANNO

(5035, J3-12) (5450, G5-27) (5092, R2-9)

HHE  M5A K. YOSHIDA /B8 && T NISISAKO LE #Ft T.YAMADA (F75)
(5011, R2-42) (5092, R2-9)

BIE {RF Y.YANAGIDA (3%

fE#E  FH3 C.SATO
(5062, G2-20)

E3]m] & Y. SEKIGUCHI
(5012, R2-31)

#ZH B N SUGITA
(5094, R2-38)

ELE LBE T SHINSHI
(5095, R2-38)

HEFHIAREE K. TADANO™
(5032, R2-46)

Bk #XE ZHANGR
(5099, R2-37)

fge HAt  T.INAMURA
(5058, J3-22)

SEH - #A8 Y. HIRATA
(5105, R2-37)

AH A OO
(5218, R2-28)

E[ 1T T.KURIOKA
(5631, R2-35)

ZIR 1EA  M.SONE™
(5043, R2-35)

HE 1E&f M. TAHARA™
(5475, R2-27)

HF B N.NOHIRA™®
(5061, R2-27)

fHE & H.HOSODA™
(5057, R2-27)

ik %8 T.EMCHANG °
(5044, R2-35)

JRE @5 A HARASHIMA™
(5200, R2-27)

&H &’z T YOKOI'™
(5430, S2-5)

AFEREE R MATSUMURA™
(5597, J3-22)

EJEH T2 K.MACHIDA [C25)

(5043, R2-35)




WEa7
Research Cores

EFEETSE

Biomedical Engineering

Urban Disaster Prevention

NSKFZ4KAY—
I EERTTHLR

NSK Tribology
Collaborative

LG Material & Life
SolutionizEERZTHLE
LG Material & Life
Solution Collaborative

Research Cluster for
Data-Driven Mechanical
Component Engineering

=

Professors
WBH f2F Y. YANAGIDA

HEHR

Associate Professors

REF RE A OKINO

SRET
Lecturers

BhE

Assistant Professors

LEH #Et T YAMADA

(5039, R2-23) (5688, J2-32) (5088, R2-23)
P &2 H.ITO G15) |BREF A H.lino GEB) J\FHHERE A YAIDA ()
W2 At T.NAMURA %) |[BE £ T.ISHIDA G (5689, J2-32)
NE =% T.OBI &%) | KF B A00I (G75)

& #5% LW.KIM GE®) |HIE  IER M. TAHARA GE%)

At EREE Y. KOIKE (%) |HEMEST M. TABARU G&%5)

£k FHI C.SATO Ge®) |78 ERE  TNISISAKO (%)

¥+ LE T.SHINSHI GEE5) |FH 68 Y. HIRATA G&%5)

AR BA K SUZUKI GEH) |3 M4\ TEMCHANG  GEB)

EiR IEA M. SONE G&%5)

M & T.TOKUDA (%)

FATEAER K. NAKAMURA  (G6%)

#E  FH H HOSODA (%)

HH  #5A K. YOSHIDA G&%5)

MLUZ=3%K FKOYAMA GE#)

(5484, 13-10)

(5306, G5-21)

WIEES /R—>ay (ITE £ HEGUSA (#5%)
g:st‘;?igrelgineering AR f K OSAKA ()
Alliance £5 L3 H KANETAKA  (85%)
#}AR A 0.SUZUKI (FF7E)
fkEH {4 N.YODA (FE)
m

(56351, J3-1)

B ¥ S.KONO™?
(5384, G5-1)

FE BJA T NAKANO™?
(5957, R3-23)

BE 515 Y.CHEN™
(5306, G5-21)

WA EE K HMOTO™
(5892, J2-25)

Ll #R5L Y. YAMAZAKI™®

(5298, G3-28)

PRADHAN Sujan
(5298, G3-28)

S. PRADHAN"*

(5255, S1-10)
EL BE  TSHINSHI

(G&%)

HE F— S KISHIKI™® YEOW, Trevor Zhiging  Z. YEOW™ (34%)
(5332, J3-1) (5329, Gb5-1)
———_
A - HE B F A K NOGAMI™* #E 2 W.KANDA™® A FF S NARITA™
Volcano and Earthquake (0279-88-7715, KS5-14) (0279-88-7715, KS5-14) (0279-88-7715, S5-14)
FH BEE A TERADA™
(2639, KS5-13)
| N
2 EH ZEEE S TSAITO He EHZ S TANAKA (454E)
HAIRAZERR (5016, S1-10) (5243, S1-10)
Komatsu Collaborative FRA ZFIT H. AKAGI (45E)
Research Cluster for (5273, S1-10)
Innovative Technologies  [=f =% K. KYOGOKU (BD
(5273, S1-10)
F48 B3 A SUMITANI (D)

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

()

EiR EA M. SONE G&%5)
Al fBE  HISHIZAKI (511)
(5479, G2-29)

JE B J.WATANABE ()

(5048, R2-36)

A— MHEECPSA / N— |2 meft K FUISAWA  GE) AR BLE H.ISHKURA  GEH)
¥ a ViGERRRILR

Rohto Mathematical CPS LAtE—BR K. YAMAMURA  (3%7%)
Innovation Collaborative
————
HY R F— RERENRMERE Gt BEEE Y. KOIKE G5 SUPAT Saetia S.SUPAT™* (&%)
BERN +¥¥ﬁﬁiﬁbﬁﬁ"“’%

KAYABA Collaborative

Cx&] (

) REFIE, NRES, FXLES

1 NAFAYR T —ZFRIZ Y b EBY GREM40%)
*2 7AYT 4 THREARFHB ST (RRA60%)

3 7AYT 4 THRIRZARERY GRE40%)

4 BFTLIPYIVAMRE 2 —FBY (7 A#F10%)

*5 BAMERAIR Y 2 —F1BY GRENL40%)

6 TYRLYAVHARIZ Y

hEBY CRAEEFA0%)

Hito (

) ROEFIE, FEBRHHEHTHK

T EAMRI TR EIEY GRk20%)

8 F/EVVVIHRAZ
9 F/eVIVIHRIZy MEYIE GRERT60%)
10 EBHEAEERIIZR = v FEBY CREFI0%)

11 REREEEEMARI =y MEY

12 AlavEa—T4 v IHRLI=

v FEBY GREHFA0%)

v FEBY CREHF20%)

13 NAF AT 4 HVAIERLZ Y b EBY CREFA0%)
14 EFEEL—Y T+ b= RFRIZ Y FEBY GREML0%)
15/ RISy FEBY CRIEM20%)
16 REMIT 74— b75L

17 oa7R (YR—=7 4 =)L FiH80%, FRFERF20%)



ZEEAN  Access

Q@I IFNITEF v /IR RRBTHESHHR (T ITERTEESS D)
Suzukakedai Campus (5-min. walk from Suzukakedai Station, Tokyu Denentoshi Line)

OKELF v /N2 HRERETAHER BER (KEWLRTEES1SH)
Ookayama Campus (1-min. walk from Ookayama Station, Tokyu Ooimachi/Meguro Line)

L #R

Yamanote Line

B
. Shinjuku

EERAA SR —FE)

Suzukakedai Watsuta Futakotamagawa

HEER R N FIRIR
Denentoshi Line m b3 Chuo Line
N\ Shibuya
FTIENFEF v U/ BENE

Suzukakedai Campus

R

Shinyokohama

£ 7Fr7EHE Locations

SRR
Toyoko Line

TR
Yokohama Line

RFHHETHR

Ooimachi Line

Jiyuugaoka

KR
BE Ookayama
Hiyoshi

mlll

Meguro Line :
Shinagawa

REILF v > /KX
Ookayama Campus

RFHHE]
Ooimachi

FURERALAR

Keihintohoku Line

A7 & Fy N8R feLy)
Research Cores Campus Names Buildings
HME L TEHFR T ERC A R2M- J 38/
Intelligent Information Processing Research Core Suzukakedai R2 and J3
A R EARIT TIEMITE R2#-G5HM- ) 31K
Al-Based Information Integration Research Core Suzukakedai R2, G5 and J3
ETXRTILZ bOZ/RHRIT TN A/ KEL R2M - S 9
Quantum Photonics and Optoelectronics Research Core Suzukakedai/ Ookayama R2 and S9
Y- TREy Y IHRIT ERCRAASS R2M - J 18
Sensing and Processing Research Core Suzukakedai R2 and J1
FTIHEETL Y bO = AR IT FTIHIFE/KEL R2#k - )28 )38 S3K-S9&E
Advanced Integrated Electronics Research Core Suzukakedai/ Ookayama R2, J2, J3, S3 and S9
RAVATNAT 4 0 ARERAT TIENITE R2#-GH#R- J 34K
Microfluidics Research Core Suzukakedai R2, G5 and J3
B 0D ERBEA - HRREHARIT TENITE R2M - G2
Advanced Manufacturing and Social Integration Research Core Suzukakedai R2 and G2
Seimt R a7 ERCI DA R2#-S2#k- ) 3%
Advanced Materials Research Core Suzukakedai R2,S2 and J3
ERERIFHEIT TIEMITE R2M- )28/
Biomedical Engineering Research Core Suzukakedai R2 and J2
HETEHES / N— g vEED T 5| dy,N=a B
Innovative Dental-Engineering Alliance Research Core Tohoku University
#Hhp KPR a7 TIENITE R3#-G3#- G5 J 24 ) 3
Urban Disaster Prevention Research Core Suzukakedai R3, G3, G5, J2 and J3
Xl - RO T KR L/ E B RAOLERIRT S 51#
Volcano and Earthquake Research Core Ookayama/ Sh
a7 Y BTN R R AT TIEMITE S 11k
Komatsu Collaborative Research Cluster for Innovative Technologies Suzukakedai S1
NSK k5 A R0y —iBERFRils ERCI DA G3#&
NSK Tribology Collaborative Research Cluster (N-TRIBO) Suzukakedai G3
LG Material & Life Solution {#EHF 7= TENTE R2#R- G2
LG Material & Life Solution Collaborative Reseach Clusters Suzukakedai R2 and G2




Bt Map

TTDIFEF ¥ /XX
Suzukakedai Campus
) || R TR R T 4259

4259 Nagatsuta-cho Midori-ku,
Yokohama Kanagawa

KELLF ¥ /38R

Ookayama Campus

RRE#HMEEXKARL 2-12-1 EEHE FERon
2-12-1 Ookayama, Meguro-ku, Tokyo to Hiyoshi _(1_:"-.# to Mizonokuchi
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] e
a ".2 -

PN
Enlarged view

South Bidg. 9.¢}
- MoEN

to Oimachi, Meguro






