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Message from the Director
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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 (IIR), 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 is greatly appreciated.

Regardingf 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
approximately 100 faculty members who en]%age in a

wide ranFe of research areas, including mechanical engineering,
electrical and electronic engineering, materials

science and engineering, information science and technology,
environmental engineering, 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 background and developing technologies
applicable to the real world.” We actively promote
collaboration between industry and academia to address the
needs of contemporary society while fostering the

foundations for nextégeneration 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 and

development into various industrial and medical domains.

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

in FY2016 br 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 University), 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

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 examples 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 Research in Science and Technology lies

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

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

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

Apiril, 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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( 1934) The Laboratory for Building Materials was established.
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( 1939) The Research Laboratory of Precision Machinery was established.
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( 1943) The Laboratory of Ceramics was established.
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( 1944) The Research Laboratory of Electronics was established.
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( 1946) The Research Laboratory of Electronics was renamed as the Research Laboratory of Electrical Science.
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( 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.
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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.
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( 1958) The Research Laboratory of Building Materials and the Research Laboratory of Ceramic Industry were
integrated into the Research Laboratory of Engineering Materials.
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( 1964) The Graphic Engineering Laboratory was renamed as the Imaging Science and Engineering Laboratory.
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( 1974) The Japanese name of the Imaging Science and Engineering Laboratory was changed.
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( 1975) The Imaging Science and Engineering Laboratory and the Precision and Intelligence Laboratory were
moved to Nagatsuta campus.
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Interdisciplinary Graduate School of Science and Engineering was established at Nagatsuta campus.
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( 1979 The Research Laboratory of Engineering Materials was moved to Nagatsuta campus.
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( 1994) The Research Center for Quantum Effect Electronics was established.
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( 1996)
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The Research Laboratory of Engineering Materials was reorganized into the Materials and Structures
Laboratory.
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The Center for Materials Design affiliated to the Materials and Structures Laboratory was established.
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The Structural Engineering Research Center affiliated to the Materials and Structures Laboratory was
established.
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( 1998)

The Frontier Collaborative Research Center was established.
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( 2000)

The Microsystem Research Center affiliated to the Precision and Intelligence Laboratory was established.
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( 2004)
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( 2005)
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( 2006)

The Research Center for Quantum Effect Electronics was reorganized into the Quantum Nanoelectronics
Research Center.
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The Integrated Research Institute and the Solutions Research Organization within the IRl were established.
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The Center for Materials Design was reorganized into the Secure Materials Center affiliated to the
Materials and Structures Laboratory.

TRk 104 @ 72y T4 TAELERBE L4 —, XU Fxr— EVRR TRIFY —, AU FaX—va g —,

( 206

BAETEEDA EREHREL, 70 7o THEEL % —ICRE

The Frontier Research Center was established to incorporate Frontier Collaborative Research Center,
Venture Business Laboratory, Incubation Center and Collaborative Research Buildings.
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( 2008)

The Secure Device Research Center affiliated to the Precision and Intelligence Laboratory was established.
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The Integrated Research Institute was recrganized.
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The Frontier Research Center and the Solutions Research Organization were reorganized respectively to
be the new Frontier Research Center and the Scolutions Research Laboratory.
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The Microsystem Research Center was reorganized and merged into the Photonics Integration System
Research Center affiliated to the Precision and Intelligence Laboratory.
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The Imaging Science and Engineering Laboratory affiliated to the Graduate School of Science and
Engineering was reorganized.
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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.
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Advanced Loading and Real-scale Experimental Mechanics Laboratory was founded
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Materials Processing Science Research Core was established.
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NuFlare Future Technology Laboratory was founded
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RIVERFIELD Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and
Systems was founded.
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Komatsu Collaborative Research Cluster for Innovative Technologies was founded.

LG X JXTG Nippon Oil & Energy Smart Materials & Devices Collaborative Research Programs
was founded.
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Riverfield Inc. Joint Collaborative Research Laboratory for Advanced Surgical Robots and
Systems closed
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( 2021)

Applied Artifical Intelligence Research Core was founded.
@ BT A ABIER T & R E

Smart Materials & Devices Research Core was founded.
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(2023)
ENEOS Smart Materials & Devices Collaborative Research Programs was founded.
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LG Material & Life Solution Collaborative Reseach Clusters was founded.
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ENEOS Smart Materials & Devices Collaborative Research Programs closed
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NuFlare Future Technology Laboratory closed
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NSK Tribology Collaborative Research Cluster and Digital Twin Unit established
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Establishment of Microfluidics Research Core and Advanced Manufacturing and Social
Integration Research Core by Innovative Mechano-Device Research Core, Industrial
Mechano-System Research Core, and Materials Processing Science Research Core.
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Imaging Science and Engineering Research Center established
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Tokyo Medical and Dental University and Tokyo Institute of Technology integrated into
the Institute of Science Tokyo
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Institute of Innovative Research closed and established a research Institute of Integrated
Research
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Al-Based Information Integration Research Core integrated into the Imaging Science
and Engineering Research Center and Applied Artificial Intelligence Research Core
established
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Quantum Photonics and Optoelectronics Research Core, Sensing and Processing
Research Core and Advanced Integrated Electronics Research Core integrated into the
Applied Flectronics Research Core, Photonics Integration System Research Center, and
Quantum Nanoelectronics Research Center established
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Volcano and Earthquake Research Core established
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Rohto Mathematical CPS Innovation Collaborative Research Cluster established
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Introduction of Research at FIRST
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fgtma‘t"im Processing Research Core

i D IRV DEEERAERA & Z DIGHA

Mathematical science and engineering of brain information processing

Ea—" AR 724 REN=F ¥ V)T YT« Human interface and virtual reality
Ea—2rBRESAX—7x4R Human olfactory interface
BASHENELHESER Natural language processing and computational linguistics
ATHggE b a—2 242793y

Artificial intelligence and human-machine interaction

Actuator
Motor Pulley

Transmission
Element
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Human interface using multichannel EMG signals Haptic interface and physics engine for dexterous manipulation of vitual objects
NN
BRT % g Prof. Manabu OKUMURA
@ 045-924-5067 O R2t&E © R2-7 3 hes? e
@ oku@pi.titech.ac.jp T v
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Research Field Natural Language Processing, Text Mining, Computer-Assisted Language Learning
Objective Development of the technique of natural language processing and application systems sy PP
- m T
Current Topics | © Incremental Language Understanding Model {Robust Semantic and Discourse Processing). : .
- Automated Text Summarization. DRI s IR LN
- Development of Communication Assistive Technology for People with Disabilities. V=2 p AT & TaRRGE LETHRAMTA =0T
- 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.
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Prof. Yasuharu KOIKE

@ 045-924-5054 @ J3tE @ J3-11
O koikey@first.iirisctac.jp

@ hitp://www.bioifiirtitech.ac.jp/klab/
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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

HBESEAWLA Y 2—T7 21— HADESE RTHBES%E
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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.
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Prof. Takamichi NAKAMOTO/( Specially Appointed)

@ 045-924-5017 @ R2tE
® nakamoto.t.ab@m.titech.ac.jp
@ http://silvia.mn.ee.titech.ac.jp/
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Research Field Intelligent information processing, Human interface
Objective Realization of human olfactory interface

Current Topics

+ Human interface

- Olfactory display

- Odor sensing system

- Sensory information processing using deep learning
- Odor reproduction using odor components
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Odor sensing system

VIFTLREFARTLALERAVTFYY
Wearable olfactory display and contents with scents
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@ 045-924-5049 @ R2iE ©® R2-20 ¥

@ hasevr@firstiirisct.ac.jp
@ hitps://haselab.net/

WoesrEr N=F o LYTPUTA La—vAYETz—2R

MEER - BE | AMDPELCVEVELEETCEIBRREDOBE

RIEOWIREE | - BTy Y, HMEA Y47 1 —XEVRBETORALRAE
cX YT URE—vay, VRPNAZ—OHH
cRRELCETRETES T Y2 b
- A RN— XD R 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
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Dexterous manipulation with physics engine and haptic interface
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Real-time FEM for haptic display of material feeling
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Character motion design environment and interaction
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- Intelligent Information Processing Research Core
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Assoc. Prof. Kotaro FUNAKOSH]I

@ 045-924-5294 @ R2fE @ R2-7
@ funakoshi@firstiirisct.ac.jp

@ https://www.Irfirst.iirisct.ac.jp/
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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
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Personality synthesis based on migration behavior
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Image-based non-contact respiration signal estimation
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Asst. Prof. Satoshi KOSUG]

@ 045-924-5295 @ R2M%
O kosugi@firstiirisct.ac.jp
@ https://www.lrfirstiirisct.ac.jp/

@ R2-7
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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

Tepul images

Experid

- 4
Enhanced results
El&4H E DB AEG DB
Example of Personalized Image Enhancement

SUPAT Saetia w#

Asst. Prof. Saetia SUPAT

@ 045-924-5066 @ R2fE @ R2-15
O saetia.s.aa@m.titech.ac.jp
@ http://www.bioif.iirtitech.ac.jp/klab/
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Current Topics

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

=~ |

MRIZBROHBIEPCAR 7T A ET 4 ETILOF
General experiment paradigm and sample connectivity model

e

OwEE S

QFE OFAhES OLmal @F—13—Y




HAIZVIY XL - =Y}
WAl YEa—T4 7
BAlVYa—3>
WAIXT 1 ANY—
WA TIgE, Hw - REFE
BT —42§F

BEFiIE
WToanyAy

| b PR £ %

EX

IvSHMEPEY - -ZTWLUIF—LTFT
SEMML. 17T OMRICECEL. SELE
BAEE M T ot Mt Rm

=5 EIA MOEB L AT P IR |
EEMEATLGH

- Al A TR E T Ot
HW/SWIFHF L RBLEEMEL AT 4
+AID-70- FEREL R R

& B

ATPIL TU T AT LW

IEE

M5 vy o D )
A ~HWIC L ST Rh I TR L0
I@i (00003 AIFNTUZL

FoudL=9 ARMFUvOHN

MW ERET - BRAL- TS5

I =TUH=T KM -UF

P4AF -9R-AGEORET
TUDBREIEA

SW-HWOBEmICHIE>T
TR

HAF AT AN

"I"nfqrmation Integration Research Core

Al Algorithms & Agents
Al Computing
AT Solutions

Al Medical Services

Artificial Intelligence, Machine/Deep learning
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Development of Next-Generation Al Technologies and Their Practical

Applications in Biomedical Field

PR APP

Data Science
Quantum Computing
Digital Twins

Digital-society infrastructure
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Well-being Data Integration from Medical and Health Data and Its Utilization
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Creation of Industrial Applications through the Realization of Digital Twins
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Al- Based Information Integration Reseal ch Core
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Prof. Takashi OBJ]

@ 045-924-5482 D R2iE
@ obi@first.iirisct.ac.jp
@ https://www.msii.first.iirtitech.ac.jp/

© R2-60
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Research Field Social Information System, Information Security, Medical Image and Information Processing
Objective Development of information systems and imaging systems that are used in the medical field and public sector.

Current Topics

- Japanese National e-ID system

- Advanced techniques of the medical information

- Secure Medical network and Systems

- Medical image processing using the multi-spectral images
- Reconstruction method for the several medical images
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Improving the Accuracy of Segmentation of Kidney Tumor in MRI
Images Using Multi-Modality Images
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Study on a Privacy-Aware PHR Data Analysis System
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Prof. Kenji SUZUKI

@ 045-924-5028 D R2iE © R2-58
O info@bmaiiirtitech.ac.jp <R = EKE>
@ https://suzukilab.first.iirtitech.ac.jp/ja/
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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 leaming 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.

EfREREREFEICL 2CTEERD S DMAA L L EHHOHETE
Image-Regression Deep Learning for Estimating Likelihood of Being Lung Cancer in CT
-

Image-Hogression
Dieap Laaming

RABAIA X — ¥ ¥ THRIC & 2 WEXIRER A S DB DbRE

Virtual Al Imaging Technology to Remove Bone Components in Chest Radiographs

| [Dwep Leaming
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Prof. Katsuki Fujisawa

@ 045-924-5086 @ GbHE
O fujisawa.k@firstiirisctac.jp
@ https://sites.google.com/view/fujisawa-lab/
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Digital Twin Overview (Z:ZE)

Research Field Mathematical optimization, graph analysis, machine learning, deep learning, high-performance computing.
Objective 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.
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Al- Base Informatlon Integratlon Reseal ch Core.
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Prof. Masato MOTOMURA

@ 045-924-5654 @ 13 @ 13-30

_—
; ® motomura@artic.iirtitech.ac.jp
‘i || @ http://www.artic.iir.titech.ac.jp/
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Research Field Al computing research {Research Unit, Institute of Innovative Research, since FY2019)

Objective Establishing structure-oriented computing architectures for wide-range Al applications

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

and so on.

STATICA: Key Contributions
[C1] Stochastic Cellular Automata
Annealing (SCA)
Post-SA spn dynamics Tat achisves
4N} times fastar conversion than SA
[C2] STATICA Architecture

= G5nm Chip implementation (nght
st
TR VEE - @MNEHRBT=—Y > 770wy #LS|
Annealing processor LS| with fully-parallel update for
fully-connected spin systems
STATICA (Stochastic Cellular Automata Annealer)

FEAR Mt s

Assoc. Prof. Daichi FUJIK]

@ TEL:045-924-5658 @ 3 @ J3-30
O dfujiki@artic.iirtitech.ac.jp
@ http://www.artic.iir.titech.ac.jp/
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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
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Asst. Prof. Tatsuya KANEKO

@ 045-924-5893 0 )3 © J)3-30
@ kaneko@artic.iirisct.ac.jp
@ http://www.artic.iir.titech.ac.jp/
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Current Topics | - Distributed Machine Learning Algorithm
- Al Computing for Edge-devices

Sorver
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“Al-Based Information Integration Research Core
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%ﬁ ;ﬁé Bhzk Asst. Prof. Jin ZE
CAD brameworh
@ 045-924-5196 @ R2E @ R2-58 o

O jinz@firstiirisctac.jp +1’? /
@ https://suzukilab.firstiirtitech.ac.jp/ja/ '—{‘ =1
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- 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

Current Topics
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Quantum’ Photomcs and O vto,. e"'tromcs Resear 1 Core

TIANNYILZFAZIR Terahertz Electonics
EF74b=I7R Quantum Photonics
AlZ7x b= R Al Photonics
BEE7+ b=y IFy b7—7 Ultrafast photonic network
NHERBERAT L Optical wireless power transmission system

=i - BEHEEN c SMRGAERTNNIR - YT L

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

Terahert2 oscillators Terahertz sensing system
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wavelangth (nm)

WREB AT T~ RIRBL 75~ XL VY S VAT A FyFe R BT 4 b
High-frequency and High-power Terahertz Oscillators and Deterministic single-photon source

Terahertz Sensing System

Mach-Zehnder interferometer

Ce:¥IG
Si-wire
wiveguide
Input Qutput
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Silicon waveguide optical isolator
o) = b SRR of e BB Y 227 4 b =2 2HAL y FHiEE
Silicon waveguide optical isolator () CADvA 7%k ( F) TE- TM AHEHE
Low-polarization-dependent silicon photonics switch
(upper) CAD layout (lower) TE/TM input operation

VCSEL@20W
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SRS EICL S BEPGET T IR R AR R —
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 1T 2

Prof. Hiroyuki UENOHARA

@ 045-924-5038 @ R2iE
® uenohara.h.88ff@m.isct.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

© R2-43
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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 @D SO
O safumi@firstiirisct.ac.jp
@ http://www.pe.titech.ac.jp/SuzukilLab/

© 59-3
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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

HIG Y ANEAF— FEBVT I ALYESR
Terahertz signal sources using resonant tunneling diode

NEEKESRAEBWT TANYIRTA X~V v
Terahertz 3D imaging with a compact semiconductor terahertz signal source
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Prof. Shigeru NAKAGAWA

@ 03-5734-7631 @ AELFEISE
O nakagawa@firstiirisctac.jp
@ https://www.photonics.first.iirisct.ac.jp/

O 59-9
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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

ERRE AT FE—7 5 F VB
Electrically-driven, deterministic single-photon source

FOTAT » Za by P HiRE
Active photonic cavity
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Prof. Tomoyuki MIYAMOTO

@ 045-924-5059 @ R2ME
O tmiyamot@firstiirisct.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

© R2-39
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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

HEIREBBE S AT LDA X —
Image of optical wireless power supply system
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Experimental setup of underwater OWPT
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Prof. Yoichiro KURITA ( Specially Appointed)

@ 045-924-5059 @ R2ME
O kurita.y.2ele@m.isct.ac.jp
@ http://vesel-www.pi.titech.ac.jp/

O R2-39
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Research Field MetalC: Meta-Integrated Circuit (Integrated Circuit of the Integrated Circuits)
Objective Seeking Scalable & Tightly Coupled Device Integration Methods for Post-Moore Era
Current Topics | - Chiplet Integration Technology

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

- Optical Chiplet Integration Technology

- Heterogenious Integration Technology

Chiplet
Integration
Platform ;W

W= 1000
n

s

EFBPMORT—Yr o
Fv 7Ly b EEEH
Scaling of Chiplet Integration
Technology

Fan-Outi it

|
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Circuit of Integrated
Circuits

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

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

© R2-22
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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

ALGY

,an:xﬂ-nnn vy
MEMSH:T % AW RRAIZEFRX L —Y
Widely wavelength tunable MEMS VCSEL

Z0—74 FEREEBAVIBEREY - LRSI TRAR
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 @ KELFEISE © 59-10
@ yshoji@firstiirisct.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

Mach-Jetmder wim e neerte
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Silicon waveguide optical isolator
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Nonvolatile optical switch
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Asst. Prof. Yohei AIKAWA

@ 045-924-5026 @ R2E © R2-43
O 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

= |

;: = -
L LT AE SSlE PO E =

HRERREDOEAA X~V BLUHT I~ X OB
Conceptual image of optical logic circuit
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Asst. Prof. Shiori MATSUDA

@ 03-5734-2857 @ S9fE @ S9-3
O matsuda.s.5ccl@m.isct.ac.jp
@ http://www.pe.titech.ac.jp/SuzukilLab/
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CTIANILYEERWEIRITAX =S
TS ALY TN A R A BN T A RERE

Current Topics

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

IZNETHzF A X
EMWEERHN

T T AN B E RO AEREROBERR
Schematic of biological applications with terahertz waves
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Asst. Prof. Wenbo LIN

@ 03-5734-3097 O KNELEISE © S9-9
O linw@first.iirisct.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

FRAZSHL T x b= ZCE I F U HREFOESE

Schematic of an ion-trapping device based on topological photonics
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Bh# ( #¥{L) Asst. Prof Adrian DOBROIU( Specially Appointed)

@ 03-5734-2564 @ KHELEISE

@ dobroiu@first.iirisct.ac.jp
@ http://www.pe.titech.ac.jp/SuzukilLab/
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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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Ultrasonic Applied Devices, Acoustic Engineering

BERTNMR, BEI*
K774y Optical Fiber Sensors
BEE7+0Y—, FREFA Acoustic Morphology, Non-invasive testing
AX=2v7, IV A= R Imaging, Organic electronics
Plasma Engineering, Plasma Spectrochemistry

KREZFTZ7XRIE, 77 X250

é Water
Microplate A +
womf | || B | ]I/
1 / 115 mm
g " PVC film
!‘Acrylic pipe

Frequency: 1.5 MHz Concave transducer
AR B WD RIS L

Ejection of micro droplet with focused ultrasound

Light weight B30g and handy
Qutlet alit - Tmm x 335mm

R ME AR kA V27 LR o 7 LV HIRET T A A V) =7 MAKEER 7T A~ %E
Linear type atmospheric low temperature plasama

Flexible organic electronics devices using liquid crystalline organic semiconductors
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Prof. Kentaro NAKAMURA

@ 045-924-5090 @ R2i&
O knakamur@first.iirisct.ac.jp
@ https://www.nakamura.first.iirisct.ac.jp/

© R2-26
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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.

BERZFBICL 2FEMBEONV FY V7 BEROBSE D%
Auwsz e, EAEOREEZZHThEMTRE - BE5T2
ZeEBRLTVWEYT, £, ZHRICFBIEEERITCOE
TS5 e bBRIELTVWET (EN),

BEHNEREDEIC N Ty TEShkF (FER),

Non-contact manupilation of droplets using ultrasonic levitation.
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Assoc. Prof. Hiroaki IINO

@ 045-924-5181 @ J1fE
O iino@firstiirisctac.jp
@ https://www.firstiirtitech.ac.jp/iino/

© J1-2
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Research Field | Organic electronics, Imaging devices
Objective Ligquid 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

il
’gf,'uk,ﬁﬂ 1

TIRFy o BIREICEREENBLABR T O R THERL:
BN 7Y R4

Organic transistors fabricated by solution process using liquid
crystalinisty on a plastic film

HIE BT sz

Assoc. Prof. Marie TABARU

@ 045-924-5051 @ R2E
O tabaru.m@first.iirisct.ac.jp
@ http://thrfirstiirtitech.ac.jp/

© R2-25
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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.

ZHRBERE AV RO IR

Firmness measurement of fruits using airborne ultrasonic transducer

TLEAWEZRLAVEEL Y
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

[t

@ 045-924-5052 @ R2i@ @ R2-26
O ywada@firstiirisct.ac.jp
@ https://www.nakamura.first.iirisct.ac.jp/
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- EHE R RO Y- BB
Current Topics | - Numerical analysis of devices using acoustic streaming

- Numerical analysis of ultrasonically levitated droplet

- Vibration control using topology anaysis

e b

BETERICLYFE - BRI hiKH%E
MPSHFETYIalb—Yary LR
Simulation of a droplet levitated and trapped by acoustic standing
wave using moving particle semi-implicit method
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Optically-Powered, Ultra-Small Electronics

SEBIOTR /NN AF AT L ANTINA R Distributed IoT and Biomedical Devices

EF7F#F=I7 X
AlZ#4 b= R

Quantum Photonics

Al Photonics

7 # b= v 7 E£EERR Photonic Integrated Circuits

IR B EREER K
FEFEER MRS ALT7ZA =R

Integrated Circuits for Wireless Communication

Topological Photonics for Atom Manipulation

PR L mm? o LR R 7 A A B4 b VR SRR

Optically-powered, optogenetic stimulator with Single Photon Source Photonic Integrated Circuits

Imm?® volume

WA AT

Integrated Circuits for Wireless Communication Topological Photonic Device for Atom/Ion Manipulation
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ﬁ} E% :FIHIIZ Z 604 Prof. Hiroyuki ITO

@ 045-924-5010 @ J2iE @ J2-31
@ ito.h.ah@m.titech.ac.jp
@ http://www.ateal first.iirtitech.ac.jp/

Wrsisr
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- RS O BRI T Low-Phase-Noise Fractional-N Synthesizer for Wireless
CHE-BERT X IEM Communication.
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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 R et
- IT Technology for Agriculture T ME - ZEMEos Uy onn
- Measurement Technology for Dental Therapy Monitoring Technology for Dairy Husbandry
OEFEES OBE @FANES @OFmal @F—L~—Y
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Prof. Takashi TOKUDA

@ 03-5734-2211 @ KELFEISE © 59-11
O tokuda@ee.e.titec.ac.jp

© http://www.tokuda-lab.ee.e.titech.ac.jp/
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Ultra-small Implantable optogenetic stimulator
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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

i

ma2mm, &£ =amm

EFBHRAZ TN A—R Y
Implantable glucose sensor
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Prof. Takayuki OHBA ( Specially Appointed)

@ 045-924-5366 @ 13
@ ohba.tac@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

® J3-132

BECubo Co-Integration and Turn-Key Solution
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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 T EEHR WY TABMOEBRREI
Bumpless vertical interconnects between wafers

CHEN Kuan-Neng #iz( #5)

Prof. Kuan-Neng CHEN( Specially Appointed)

i

E EE s @

Prof. Shiro DOSHO ( Specially Appointed)

045-924-5866

131

13-132
chen.k.af@m.titech.ac.jp
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045-924-5019

1218

J2-31

dosho.s.aa@m.titech.ac.jp
http://www.ateal.first.iir.titech.ac.jp/
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Prof. Norio CHUJO( Specially Appointed)

@ 045-924-5083 O R2t&E
@O chuujou.n.813f@m.isct.ac.jp
@ http://www.wow.pi.titech.ac.jp/

© R2-32
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Research Field Design and architecture of BBCube 3D integration
Objective Development of semiconductor technologies that achieve both high performance and low.

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 2.6D/3D integration
- Development of vertically integrated high-efficiency power delivery solutions
- Advanced thermal design and heat dissipation technology development

Bedeaye View

Crma secSon vew

BBCube 3DD#iE
SxPU/BEL ¥ alL—2/AEVERE
- WOW/COW/NA 7Y K 7a4 R
CETIRE7OER
BBCube 3D configuration
- Multi-xPU/IVR/Multi-Memory Vertical Stack
- WOW and COW Hybrid Processes
- Cu-Damascene Via-Last TSVs

A K

2= ( BHE)

Prof. Tomoji NAKAMURA ( Specially Appointed)

@ 045-924-5083 @ R2tE
® nakamura.t.bh@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

© R2-32
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Research Field Heat exchange and heat transport technologies in electronic products
Objective Improve cooling efficiency of the overall system by dispersing, transporting, and

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

Current Topics

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

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

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

transport, and coagulation of water in an integrated manner.

Water cooled
heat exchange
T@ Vapor flow Evaporation
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Server board m
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Schematic cross section of vapor chamber (VC)
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Heat transfer performance of the prototype VC
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Prof.

Takashi YODA ( Specially Appointed)

@ 045-924-5083 @ R2ME
® yoda.t.ab@m.titech.ac.jp
@ http://www.wow.pi.titech.ac.jp/

© R2-32
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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 layeric 517 %
ZA 784 LFBATNAR
Lifetime measurement for
n-Buffer SiC layer
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Hyperspectral Raman Imaging of 4H-SiC BPD
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@ 045-924-5866 0 J3:E © J3-132
® 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 LSI 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

KHEBT BB E £ TE(L L 2DRAM300mm Y /)
Thinned DRAM 300mm wafer

Ludovico Minati #&( &%)

Prof. Ludovico Minati( Visiting)

@ 045-924-5010 0 J2E
O ito.h.ah@m.titech.ac.jp
@ http://www.ateal first.iirtitech.ac.jp/

@ J2-31
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Research Field

Objective

Current Topics

ki BN ; &
'R OB sz

Assoc. Prof. Satoshi SUGAHARA

@ 045-924-5184 @ I3t @ J3-14
® sugzhara.s.aa@m.titech.ac.jp

@ https://www.firstiirtitech.ac.jp/~sugaharalab/
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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

Nonvolatile SRAM macro
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Assoc. Prof. Atushi SHIRANE

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

© 53-28
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Research Field Integrated Circuits for Wireless Communication and Wireless Power Transfer
Objective Creation of Integrated Circuits Technology for Wireless Communication to be Deployed

in Space and Green Wireless Power Transfer

Current Topics

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

FHEREETE 7 2 — X F7 L A Figi (202264 L)
Spaceborne Phased-Array Transceiver on Non-Planar Deployable
Membrane Structure

BRAHRITE A DBIEEBEE N W/ N BEE [
KalEIRICHE L U7 = — X N7 L A SEiRis
Radiation Hardened Ultra-Low-Power Ka-band RFIC and
Wireless Transceiver for Small Satelliter
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Lecturer Shuichiro YAMAMOTO( Specially Appointed)

045-924-5456

1318

13-14

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

@ 03-5734-3811 @D SotE © S9-11
@ saito.m.bg@m.titech.ac.jp
@ hitp://www.tokuda-lab.ee.e.titech.ac.jp/
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Current Topics

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

/!

AL L OERIBEBICL > THRAT 2BRRT /AR
Thin-film device that generates heat by an external
wireless power supply
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Asst. Prof. Sangyeop LEE

@ 045-924-5516
(4]

@ Gl

lee.s.af@m.titech.ac.jp

® G1-30

N © http://www.ateal.first.iirtitech.ac.jp/
BOEQWFIeEE | - MEMSIEE > % — - Beyond 5G/6G ¥ A7 AMTEF (735~ &)
S TURSTIANYERERE - 7T RRERRERAE T YA
Current Topics | - MEMS Acceleration Sensor - Beyond 5G/6G System Development (Terahertz)

- mmW/THz Circuit Design - Antenna/Frequency Selective Surface Design
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‘Advanced Integrated E lectronics:Researech Core

MAYEDA Carolyn Jill s# s

@ 03-5734-3754 @ SO @ S9-6
@ mayeda.j.89b2@m.isct.ac.jp
@ https://www. shirane-lab.ee.e.titech.ac.jp
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- RIBEBETRX
- GaAsH & 'CMOSDICERE
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Current Topics

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

FILOSATOMAI O REEFETRXIE, 0.1 pym D-mode
GaAs#fiT & 65 nm CMOSEBWVWTWET,
Recent Heterogeneous TRX for SATOM using a 0.1 um
D-mode GaAs technology and a 65 nm CMOS technology
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High precision ECF-driven micro syringe pump

MEMS liquid cell Bacteria in liquid

Slit e!ectmde
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Bacteriophage

T T B
In-liquid SEM

Upstream

Creation of innovative actuators and sensors
Establishment of nano-fabrication technology
Micro/ Nano Mechatronics

Biomedical Engineering

MR RRERFEGRL =
16mmBY2I bR 70T7 024
B A FEEE <A 2 e R T ERFE AWev Ao m T 0 0
High power fluid inertia micropump and microfinger using ERF
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m. 100 &2 m

254 Eah s 2
? nmmqmn_

BEFEA MR T A 2
Transfection device to single-cell

Midstream Downstream

L4 7 0RBICED TA7AEF—TL A EAWE
HamamoRE HF O#ITIESE & 4 X5
WO RIS KT 0 1 X530

Mass production of droplets and size separation of particles
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Microfluidics Research Core
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Prof. Joon-wan KIM

@ 045-924-5035 @ 131;
O kim.j.aa@m.titech.ac.jp
@ http://www.smart.first.iir.titech.ac.jp/

0 13-12

Miore Mydraulic Power Soarces by ECF and MEMS
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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

. .5:':-;5..&

=AE-2Y v b (TPSE) }LECF?/( Fa=ba
ECF Micropump by triangular prism and slit electrodes

MEMS-based ECF micro rate gyroscope

MEMSHE T A AWAECFY A 7AL— kY v A0
ECF micro rate gyroscope by MEMS technology
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Prof. Kazuhiro YOSHIDA

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

© R2-42
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ﬁ:ﬂﬁb/-r:i»{z Innavative machano-devices 1

WBLINER PRERERE
‘ TA4o0ad N MEMS A

MEDE RAVATIF2T—X, T4 /ARy b, HEERE
I EW - B | SWENT <A /00Ky b REDIHDEREAD / TNA R/ AT LOFEF
EOROWIZEE | - HREERAZISB LY 7 YA /B8T7 0 F 2T —X [ MMnERT S 50T
CRRENBRERW-Z2BEEYA /AT IF2L— KV AT A SRR FATLIDAST
- B EISAL-SHAEBY A s ARy S IHMWWMZMwnwﬂmmm AL slectnianibe mcropuy )
- RABRRBEISA LAY A 7 ORET /A R e -mm M intogration
SRR T — AW EAEEY/s7OQRyY b [ ®MAN/LATL Innovative mechano-sysiems
Research Field | Microactuators, Microrobots, Functional Fluids AERRNT DO
g hydrauie sowes
Objective Development of innovative mechano-devices/systems for advanced power microrobots
Current Topics | - Soft microactuators using functional fluids w ;
- Multi-DOF microactuator systems using alternating pressure sources
!ﬂln74onuu Wk

- High power piezoelectric micropumps using fluid inertia
- Micro fluidic devices using ac electroosmosis
- In-pipe working microrobots using fluid power

L 1 g Fuatsle microrobst /7»?49!:9’”“&!"-:?\:9- )

HROWE
Outline of research
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Assoc. Prof. Tadashi ISHIDA

@ 045-924-5450
14
15]

@ G5t
ishida.t.ai@m.titech.ac.jp

© G5-902
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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

MEME it ced Bacteria in leguid

RPET BEME
In-liquid SEM
Morspe sivsd deviend tharvmd wilh premunate. o tustsy

@ldl=

ZEHEHNBET AR
Small intestinal channel with pneumatic actuators
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Assoc. Prof. Takasi NISISAKO

@ 045-924-5092 @ R2iE
@ nisisako.t.aa@m.titech.ac.jp
© http://www.nis.firstiirtitech.ac.jp/

© R2-9

Current Topics

- Droplet microfluidics

- Functional particles design

- MicroTAS / Lab on a chip

- Micro/nano fabrication

+ Microfluidic particles separation

i A i %A 7R/ T Rk - RERE
FEEER - B&] | U\ EBICE U2 RGE RERROTENIGA
BEOWERE | - TR~/ /0704715 R
- MEREMEO 7 3R
s A o 0E - EEST TN X
w4 oA-F/NL ;
CWTFNBERA /AT S TN, R 747n,,.&su51% EHEAE - BT AR
Research Field Micro/nanofluidics and Interfacial Science Microfluidic pmducm:ifuncm"al droplets and particles
Objective Handling of fluids and interfaces at small scales for novel engineering applications e s—

-

-r-—-p-—
Er—n

e DUIL%WM’F*” LEATEEE= ﬁ?ﬂ%’& L7‘ FHEEBIENE
Drug permeability assay through microfluidic droplet interface bilayers

B HT px

Asst. Prof. Yusuke KANNO

@ 045-924-5092 @ R2tE
® kanno.y.ag@m.titech.ac.jp
@ http://www.nis firstiirtitech.ac.jp/

& R2-9

FEOWFFRIRE | - BREMLT /A X
CBRENAAAA X =TT
C XAV AT AR

Current Topics | - Microelectrode array devices

- Electrochemical bioimaging
- Microfluidics

B i

- Hrglr wr;smvvfy -

F;mr By 4

—~High Mncmmy
BAOAVET P TRFEL TELNAFEHBTNAR
Biosensing devices developed based on various concepts
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Advanced Mahufdcturmgd Se cial Integmﬁon Research C .

Diamond-Like Carbon (DLC) % & U & 7 3 iR%R Rt ae SR o BB IR AT
Fabrication of DLC films and functional carbon thin films
RGN E R R OB R
Surface coatings to establish environmentally friendly superlubrication technology
ZRF /2T )T IOHBREREDRRE L EEERR

Application of hBN nanosheet to proton exchange membrane of fuel cells

BE - <v/4708ENT Precision and micro plastic forming

I
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FHET VA 2k b DLC D Mt EEFEMEm L LR k

Improvement of wear resistance of Diamond-Like Carbon films by hBN % FI L 72 # A M k& I

applying surface designing Fuel cells using hBN nanosheet o
HENEEBEAEaR Adhesion technology for car structures
BEMEERI Bonding technology for dissimilar materials, such as CFRP and metals
BRitEER oM Development of dismantlable adhesive
YEEFIES RSO EIR Property graded adhesive joints

Carbon fiber
Aluminum aioy, (r-nlnmud plastcs

Alumanum alloy

High tensle strength steel
High tensile Carbon fiber reinforced plastics
strength steel

< /LT T T VRS T

Adhesion technology for multimaterial car structures

FE AR A 00 B 76

Development of dismantlable adhesive

15)_1% ‘T‘Eﬂ Bz Prof. Chiaki SATO

EEEATNOBRER
@ 045-924-5062 @ G2iF ©® G2-20 BEMAAVWEESE ok FIREBEELRN IS
O sato.c.aa@m.titech.ac.jp ALNLTEENMCBVONRETT, —F, BEEEEHNK
© http://www.csato.pi.titech.ac.jp/ ERHEIE, FERICAENLBEEAERELYET,

BEEAA L VERLBOBCE-TWEREIT S 45, £

—— — WhT— R OTAMEICET AR EHI 5 & Ebic, —i
Lt BELZ - BE@AZ DEEALHE->TWELET 2L S, BRI EHRARE L

FIREN - B | BERHORR HaRS T T BIMIAIEA 5 SR T < 1

RIEOWIEHYE | - BEPEBEDEEES
MZEHE - Mo EEES
T IRFy I OEEES
- BTHMBOEEES

- ZOMRATHESES

Research Field | Adhesion technology, Solid mechanics

Objective Development and implementation of adhesion technology

&
Current Topics | - Adhesion for car structures 8
- Adhesion for aircraft and maritime structures ﬁ%RP&%ﬁ@ﬁkgL\
g i i R % [ES 4
Adtiesion of plastics Direct bonding of FRTP and metal

v
Nd!l"nlouncunma

- Adhesion for electronics
- Adhesion for everything
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Prof. Tadahiko SHINSHI

@ 045-924-5095 @ R2&E
@ shinshi.t.ab@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp/

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

Objective Realization of novel mechanical devices and systems using magnetic force

Current Topics

- Artificial heart with bearingless motor integrating magnetic bearings and motor

- MEMS actuators and energy harvesters using micro permanent magnets

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

Ry YU TLRE—ZBEHMERY 7
Centrifugal blood pump using bearingless slice motor

L EERRERERT TSI~
Ultra-high response steering mirrors for laser scanning

2EEBHEMEMSY =7 €—4
2-DOF MEMS linear motor

B0 & e

Assoc. Prof. Yu SEKIGUCH]T

- |
@ 045-924-5012 @ R2fE @ R2-31 ‘Eaxw|
@ sekiguchiy.aa@m.titech.ac.jp e
: it j SRR 754 2

@ http://www.csato.pi.titech.ac.jp/ Bio-inspired adhesive devices
i x i RIS - BEAE - R\ RE
e ER - B8 | EEEARONZFHE E WAL EEE0m £
BOROWFcEE | - HERAMOE2ER (g - /) —7 - EF - BRESLAL) s I —

- WET -7 O EERAEORE

- ERREIC & 2RERR 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 | * ¢rack propagation of adhesively bonded joints (impact, creep, fatigue, environmental, etc)

- peeling of adhesive tapes
- adhesion phenomena in contact mechanics

HEr  HERBE  seses

Assoc. Prof. Kotaro TADANO

@ 045-924-5032 @ R2iE
® tadano.k.aa@m.titech.ac.jp
@ http://www.k-k.pi.titech.ac.jp/

© R2-46

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

Wrges 5 ART 47X, AR ZT L4
WREW - B8 | SELARXZIE X TLOER
FOREOWIFEEE | - FEOR Y b X T 4
- RmBBIEL X T A
CEQJERE S ZT A
Research Field Robotics, Human-Machine Systems
Objective Realization of Advanced Human Support Systems

Current Topics

- Surgical Robot Systems
- Teleoperation Systems
- Pneumatic Driven Systems

. il
Pneumatic laparoscope holder  Robotic Holder for Ophthalmic
controlled by head movement Endoscope
FREAEL TV B FHEORY 2T L4
Surgical robot systems being studied
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anced Manufacturing and Social Integration Research Core
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Assoc. Prof. Yuki HIRATA

)

® 045-924-5037 @ R2fE @ R2-37
@ hirata.y.ac@m.titech.ac.jp

@ htips://sites.google.com/view/hirata-lab/home

W E REMETZ, S/ T UT "ATY I =T YV T5ARIE, bFA4RAY—
4B - B | MHIR2AEEE LAEELZHEDLDHOT /N X DA
BIEOMERE | - ZXT~T U PILOFRAREDCRERS & UHAERR

- XAYEY FRk#E (DLC) EO = RITRiEEDHE

- IR EE BB AN 0 5 #

CHREEY I ab—vavICkBBEREA DX LOREFR
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

-_l - b .
Ty Ll
MRIR2AE#E LAEHRNERT /N1 RORHK

Development of innovative devices for medical applications
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Lol =
Machine learning simulation for film-growth mechanism elucidation
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Asst. Prof. Dongbo ZHOU

@ 045-924-5032 @ Rt @ R2-46
O zhou.d.aa@m.titech.ac.jp

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

BoE DR FLERE
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- BRI & 2B IR AT AR IR (E T N4 R

Current Topics

- Robotic endoscope holder and intraocular mapping for eye surgery
+ Miniatured robotic forceps with flexible joint

- Control device with haptic feedback function by electrical stimulation

Enscasode slew

Brtplir sndoprrpe by iiye oty

AEWERIC & 2 RARIE DHETE
Robotic endoscope holder and intraocular mapping from the
endoscope view

PH BN o

Asst. Prof. Naohiro SUGITA

@ 045-924-5094 D R2tE © R2-38
O sugita.n.aa@m.titech.ac.jp
@ http://www.nano.pi.titech.ac.jp/

B OW RS

C AT ANTILERA L BERAR
- RUAE ORI

CEEXvET - a Vil

Current Topics

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

- Control of acoustic cavitation

BIEESHRORRY 7 22—k
An oscillating bubble cluster in a stationary sound field

i BE mx

Asst. Prof. Ruixi ZHANG

@ 045-924-5099 O R2t&E © R2-37
® zhang.rar@m.titech.ac.jp

@ https://www.mpsl.firstiirisct.ac.jp/

Bl DM SRRE

- AR EEET SEERERER (DLCE) OFBKRU L (470 —HIEDER
C—RTAT A/ F 21— T OEHEUEBIEFE
- DICEO B L DR LR UREREF LR

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

Pt 4 e TUAR
e
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dvanced Materials Research Core

EEIZE LUV ZOEELH Metallurgy for industrial applications
FintkaeE ERMRIDORIEL - X5 - R - ITH

Design, development and applications of innovative functional materials

Bi effect on brittleness of NiMnGa no field, OT

1200 573K 0 A, fiquid Bi
& !

= 800 0.01% RS FT5 &b &0 Bl
-] e 1% Electroplated gold alloy micro-material with an extremly high strength
g 400 01% *

0

Plastic Strain (%) 100um ]

0.1mass%Bi-added NiMnGa under magnetic field, 0.35T

PDul |

RBEAVRBIGEY T 27 F 2 ==& HEFCH 5 IR S S & NiMnGa~0 BiRn iR Changff 78 E THEE Wiz &8E &0 - X HElof/ T RBRoBE g, &
¥RIER o & 2 OB, BifRe M TRERIEIC L 0 BIAMEIES (R, BSck &b o X DBETEED L&D - X D4 fERE W,

0 BHICR A A FEHPRE 5RO ERIZ I 72, 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

%l/' F':'j Hﬂ& A% Prof. Tomonari INAMURA

@ 045-924-5058 @ J3® @ J3-22
® inamura.t.aa@m.titech.ac.jp
@ http//www.mrst.first.iirtitech.ac.jp/inamura_tit/

W58 R, TR

BIRER - B8 | PREGRORAICET GBS - RIEMNORE & BIEEL Tie AUERTEIB B %125 1 5 twin-within-Wwinf§i&0
s 4 , i b 1y # EERTEFEMER

T TEM image of ﬂ:gtWT;l*WithiﬂiWin structure in

- RAEBPREREEORE Ti-Au shape memory alloy

CHSAO LT YA MEBICE A8 T bR
2T —aBEOX I ERE ¥

Research Field Microstructure, Materials Design

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

Current Topics | - Experimental and theoretical study on martensite microstructure
- Design of long-life shape memory alloy

- Variant selection rule in ferrous martensite FUINYPORETELZ2EROBE & * > 7 AEAMEDORR
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

OEFEES OBE @FANES @OFmal @F—L~—Y



Advanced Materials Research Core

SR EA ==

Prof. Masato SONE

@ 045-924-5043 D R2iE
® sone.m.aa@m.titech.ac.jp
@ http://www.ames.pi.titech.ac.jp/

© R2-35
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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

BN T RERE
Micro-bending specimen

HUNERRBR

Micro-compression specimen

um,

BUNBIBRFBRE
Micro-tensile specimen
HAPRELTWB YA 7 OMRRRE
(4 7 DOERTEERR, BITRR, FRARHAEE

Various micro-testing specimens proposed

(Possible to examine micro-compression,bending and tensile
deformation)
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Prof. Hideki HOSODA

@ 045-924-5057 @ Rt @ R2-27
O hosoda.h.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/
i g i e - AR, SEMR - Pk
HAEM - BR | IRSEREIEMRIORIR & Z 0RRE INARER
SED - ERARREE - BEESSORSE
. WM - EaA REEDORER
- BERRREESE L U 0BEAETR
- 2EEEY, KEX
AERITRL - EAAEL - ERAMRES LU F OISR
- AEZENE, AR, AERGIE
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

2 B0/
=
=~ 400
E 200
® 1%
4 haide
O

&
TiMoSnZr&&: DB E) & 552 7 PN ABIE
Superelastic behavior and unique internal structure of TiMoSnZr biomedical alloy.

e (] !
NiMnGal R RIRE SR FHEE Y 2— VEATRIO< 1 7 OCTHE
(f5) & BiFshFEEIC & U R RE AR ONIMnGati FDOSEMIR
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 as

Prof. Toshiyuki YOKOI

@ 045-924-5430 @ S5
@ yokoi.t.ab@m.titech.ac.jp
@ hitp://www.nc.iir.titech.ac.jp

® s52-5

g B

gL, €454 FRE
WREN - BR | H—Froa2—FSLORRICHET 245 4 MRERIG 7 0 XBA%K
R oW | - AR EREBEORS
CERBRFBBROBWMERICET S 7/ EHME Y 0 X
- EIEREAT - RIS RRAT
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

F/ ZEMBIC L 2 5B RREROBIER
Nanospace catalysis for effective utilization of diverse resources
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Prof. Katsuyuki MACHIDA ( Specially Appointed)

@ 045-924-5019 0 J2E
® machida.k.ad@m.titech.ac.jp

@ J2-31

i i id REHAEER O 72 OEMBCMOS-MEMSHATICE ¥ 2775
WEEN - BEE AR T & LTMENSY v SR EN BT LN ET, ThL0RFELSIARE, How
K LB, HOWBFHOHETNAREZBET LI EICL Y FHEDT A XEERLH
REXOFHAIMLET, AEMZHEIT 27007 AR, B GARE EECER
MICHELERRITZFAABRT L 2BNELET,
BSREOFREE | - BOMECMOS - MEMSHIRE & >~ ¥ OF %
- CMOS — MEMSHE & ER BT 0 A F
- CMOS—=MEMSTFNA RO T Y 2 — IALEAT O
- MEMSHRE & > ¥ O 5 fRAESHE AT O 5 R
Research Field Integrated CMOS-MEMS Technology for high performance of a function device.
Objective In order to realize the integration, we have developed and researched the each

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

Current Topics

High sensitive CMOS-MEMS accelerometer

T et o o, e 2 Agsd e A0 O LNOSGEOE- 16

CMOS-MEMSHNEE© >4 DSEMER & FHOLSIOER
SEM and optical photographs of CMOS-MEMS accelerometer

KIFHF
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Assoc. Prof. Azusa OO]

@ 045-924-5218 @ R2iE
® ohia.aa@m.titech.ac.jp
@ http://www.ooi-mat.mac.titech.ac.jp/

O R2-28
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BEOWARE | - BAS FRREELREEAE O M A LT E
< F R —ILTORRIR OB
* SO N T et ie'?eci,’n“i ﬁi‘f&i‘e‘fmii?ifi‘y Al e
: ﬁ;ﬁi;ogii—ﬂz%ibliﬁéﬂi$;%®Eﬁ%ﬁ multi-electrode method

Research Field | Electrochemistry / Corrosion science / Fuel cell / Metallurgy e g

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

it H uF /R DR RERIE DA
Identlcal Iocatlon FE- SEM observatlon of Pt-Cu nanoparticle before
and after dissolution
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Assoc. Prof. Masaki TAHARA

@ 045-924-5475 @ R2&E
® tahara.m.aa@m.titech.ac.jp
@ http://www.mater.pi.titech.ac.jp/

© R2-27

MEDEF SEE/AE, BRRES
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CERYAT YA MERE
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 memary alloys
- Plastic deformation mechanism of shape memory alloys
- Isothermal martensitic transformation

500 v
PrERS
fian

400 MW
g
= 3@*)‘ i
g 200}

100[

0

0. 1., 2 &
Strain (%)
-Nb & & B ROBRIESEE & NERERE
Superelasticity and microstructure of stress-induced martensite in
Ti-Nb alloy single crystal
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Advanced Materials Research Core

FXry VFd—T— v—7 pugs

Assoc. Prof. Tso-Fu Mark CHANG

@ 045-924-5044 @ R2E @ R2-35
® chang.m.aa@m.titech.ac.jp

@ http://www.ames.pi.titech.ac.jp/

gl BHEO -, MEME, SERESLHE
WMEER - BE | ERC R BL BT 757071031 R0 RET & StEsEL
BREOWERE | - NEETFTNNA RAOEEMHD > =70 X0FHER
- 7L X TEEHEMR OFRE L U'Z OIGA
N F Y —HOSEREMEORE
- AR A SRR KL O B AL
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

B BT

Asst. Prof.

@ 045-924-5631 @ Rt @ R2-35
O kurioka.t.aa@m.titech.ac.jp

@ http://www.ames.pi.titech.ac.jp/

BIEOWIAFRE | - BRILBARVMEE 17U v FHE OB
CBMEL Ry o ZRIGER O -8 O BIBEERTE O 1R
- BRERIbE A WTSEBIER S FIROEMH
Current Topics | - Preparation of functional hybrid materials using electrochemistry

- Fabrication of electrocatalysis for highly efficient redox reactions

- Modification of conducting polymer films employing electrochemical reactions

BT BT (ML)

»mmm

Metal ahor

Cudation

%

BRAFEBWINATY Y MR Y7 b & f)
Concept of the preparation of hybrid materials using
electrochemistry and an example

B B o

Asst. Prof. Naoki NOHIRA

@ 045-924-5061 D R2t&E © R2-27
@ nohira.n.aa@m.titech.ac.jp

@ http://www.mater.pi.titech.ac.jp/

Ti-Mo-Al alloy (u* phass)
L 13

BRIEOWRHE

- AR S & ORAR
- SRR EASOMR
VAEEOTNT VYA FEHICET MR

Stress MPa

Current Topics

- Development of biomedical superelastic alloys
- Development of high-temperature shape memory alloys
- Study on martensite aging of Ti-based shape memory alloys

4 8§
Strain (%
ﬂ%%&ﬁ% @@7»%)&4#%%@%

Martensite aging effect of Ti-based shape memory alloy

JR AR

B

Asst. Prof: Aya HARASHIMA

@ 045-924-5200 @ R2E © R2-27
@ harashima.a.aa@m.titech.ac.jp

@ http://www.mater.pi.titech.ac.jp/

4o

RIE OIS

- BRAPREBAEE O
- HEEREEESE L X 0BT R ORR

NiMnGaftETE R B A SO BFERD /Y 7 > FBES
Variant rearrangement of single crystal of NiMnGa ferromagnetic

Current Topics

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

shape memory alloy

OETES
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Asst. Prof. Ryutaro MATSUMURA

@ 045-924-5597 @ J3tE @ J3-22
® matsumura.r.aa@m.titech.ac.jp
@ http://www.mrst.firstiirtitech.ac.jp/inamura_tit/

Bl oWisiiRE

- B ENIF 7RI O 2T
- REPEBREMgARICHE 2% 7/ BROERESH O BFRE
CIAT4—aEEMRICEIT A /MBS X 5t

Current Topics

- Geometric analysis of deformed kink interface
- Microstructual observation of the deformation behavior of kink microstructure in

long-period stacking ordered Mg alloy

- Kink microstructure and kink strengthening in mille-feuille structural material

Analysis of geometric aspects of deformed kink interface
™

S T

e T T
Ay aMIABWMEERICET 2% Y VB0V HEORIT
Microstructual observation of the deformation behavior of kink microstructure in Mg alloy
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medical Eizgineerin g Research Center

NAFATF L ANV YT » 7ICEh 5 BRI
Fundamental technologies related to biomedical engineering

FEER - PR ICEADH 2 2@ S DANRE

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

EFRERTZOERED - DOFENLERHFEROHEE
Interdisciplinary research collaboration for innovative developments of biomedical engineering

CT colonography images of the colon Detection of a polyp (amow)
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Al-based colon polyp detection
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Prof. Yasuko YANAGIDA

@ 045-924-5039 O R2&E © R2-23
@ yanagida.y.afd2@m.isct.ac.jp

@ http://www.yanagida.first.iirtitech.ac.jp/

W EF NAFMEMS, /A A 500, £
WHEER - B3 | N1 AMEMS,/NEMST /A Z(T & 24 WHkae - BRE5EHE
RILOWMEREE | - 7/ BAPBEEE T 2 EIRKA O FRETME & N 1 A 5B~ DISA
- NAAMEMS - NEMSIC & 2 ffgtkae 5
RN FORMEEER LI/ N AT/ B 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 Its

Application to Bio Measurement

- Cellular engineering by bio MEMS/NEMS
- Nanobiotechnology utilizing properties of biomolecules
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BEEFEABMRERET MR
Transfection device to single-cell

HEF R wse

Assoc. Prof. Akitoshi OKINO

@ 045-924-5688 0 2
@ okino.a.584b@m.isct.ac.jp
@ https://www.ap.firstiirisct.ac.jp

@ 12-32

Wesrer RKRETSAVIE, 75AVER 75 XHNH
BN - BE | ILVAREY I ACEBEZREL, BR o, BE IRE0SHCSAT S
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CHTLLWRENLE DT 1 Y ORTHAR S SREEESE~OLA
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

ANHR REF

Bhi ( L)

Asﬁ’Pnﬂ?Akm%3KAH)A(SpeaaQyAgamnR%ﬁ

@ 045-924-5689
O yaida@firstiirisctac.jp
@ https://www.ap.first.iirisct.ac.jp

Q@ 2r O J2-32
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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

—MRMr b0y —2—
Cell sorter for single cell analysis
(Cell sorter)

HET I X<
TR R E S MR
Inductively coupled plasma
time-of-flight mass spectrometer for
multi-elemental analysis (ICP-TOF -MS)

IHHE  #TH ma

Asst. Prof. Tetsuya YAMADA

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

@ http://www.yanagida.firstiirtitech.ac.jp/
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Current Topics

- lon selective electrodes
- bioMEMS
- Nanoparticle and photocatalyst

“Ey, F /3 — b, AMERS
Artificial cell membrane sensor and solution exchange using MEMS
Extracellular electron transfer, Nanosheets, Photocatalytic reaction
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Promotion and grobal expansion of interdisciplinary research based on the Interface Oral Health
Science

P ETFZRC, ERMRDISBERICAE TOY—LL ALHREH OEE
Construction of the seamless research system from basic research to clinical application
connecting Dentistry and Engineering

XKz BiE L-ERNERERRARS L U2 OEZHRXII ORI

Development of innovative medical devices and establishment of elemental technologies aiming
at social implementation
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Photographs of our device named “ Micro Scale Mist UNIT” ( ER)  Ti-Mo-Sn-Zr& &0 HFRIRES Mk
(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) ( FR) Ti-Mo-Sn-Zré& 4 BaRe A LT i

( 3lf: BMC Oral Health (2021) 21:286) Investigation of clinical practicality of Ti-Mo-Sn-Zr alloys using animal models

ﬂ:%—: 7__5 Hi ( FiE) Prof. Hiroshi EGUSA ( Visiting)

@ 022-717-8363 @ FAKFZAFBEIHIH

@ cau®ioknacp PSHBABEUROBSCANSESE. ..

¢ OEEEAD TR
@ http://crbr.dent.tohoku.ac.jp/index.html ¢ BEPAY LS RN b

Lt i)
WESHE ERRE, BERR, SRR - |
WiZkEr - B | BEES - MRS EEE LAEEROR)E "'D""N:.

EROWEEE | - SR ed A L ERBERoR R
CNAFIAT 4y 7 BBEMK/OEA Y77 TR ORR
- CAD/CAMIEZ AW fo X # L7 ) —ERTEIE1E O BB/ FRR IR iPSHRRSIC & B U ARERFRLE TR T B
CENASET LAY - OER/EEMRE N FOFLY > BT oy FEEE
e W4 B s N — Stiffness-tunable hydrogel-sandwich culture aug t
B O DHRBEIC BT DAIFHIE > X T A DR cardiomyocyte differentiation of iPS cells men

Mo PR P ¢ 5 TR T i—r——

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

OEFEES OBE @FANES @OFmal @F—L~—Y



Ilmm'am e Dental-E ngineering Alliance Research Core

N B e s Prof Ken OSAKA( Visiting)
@ 022-376-6930 @ FILAKFARZREZHFRE Large contribution of oral status for death among
O ken.osaka.e5@tohku.ac.jp modifiable risk factors in older adults

@ https://www.dent.tohoku.ac.jp/ih/prof/prof.html

ki vy il T—&YA LY X, dk—HR, HEEF

w
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AL 2B OB OREICOWT DR
Research Field Real world data analyses, social medicine
Objective Analyzing the oral & general health conditions. i e gt A i st oo i il
Current Topics | - Association between oral health and social-economic and behavioral factors. B DT~ DHEE L /o

. . . L. the number of teeth has large impact for death
- 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.

(_:Ef% EL I~ R ( FE) Prof. Hiroyasu KANETAKA ( Visiting)

@ 022-717-8419 @ FEIALKFARZREFHFRE
O kanetaka@dent.tohoku.ac.jp RSN
@ https://www.dent.tohoku.ac.jp/field/liaison/02/index.html LT 1y

W5 EIZ, NAATTUTIL, ERHBES
ZRER - BE | 2L IR2OREREINEZICA L ENBRAEMERIC & 2 HEEEMARMA

FOREOMERE |- 12— 7 x4 ZAOBRMZICET 2 BBENESFHAMEOMHEE
- EEPEEICL I L WERESOMERE

Sy g7 ) —RIRRESEORKE L CRKSA
CERRIOREREIC L 2 B ICEET 2R

- HEEME B R O R S & OHIEYE T A RRE (CBI T A AR

Research Field Biomedical engineering, Biomaterials, Orthodontics w_rim]

BEARcNBAEomIIEBIEL /2
BHINA AT Y TILOFEFK
Development of innovative biomaterial aiming at both
osseointegration and antibacterial properties

Objective New medical device development by interdisciplinary integration research

Current Topics | - Promotion of interdisciplinary researches regarding Interface Oral Health Science

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

- Research on high functionalization by surface modification of biomaterials

+ Research on development of functional foods and evaluation of mastication

$%7t: ﬁ% Hiz ( FiE) Prof. Osamu SUZUKI( Visiting)

@ 022-717-7636 @ FiLAFKEREZHIE e L

@ suzuki-o@tohoku.ac.jp @

@ https://www.dent.tohoku.ac.jp/field/maxillofacial/02/index.html

SHABmAFHHEEONESEICES
HEOWIEL
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- MR ERAE SR OB & A AR O A
- ERAE - R AMROEE LFR

Research Field Biomaterials - Bioceramics - Bone regeneration

MRFRiEROSE

Objective Design and functionalization of bioceramics for biomaterials
s —> o —+ 8 @

Current Topics | - Development of bioactive materials
- Development of calcium phosphate materials

1)* 2
- Study of structure and solubility control HEIEY AL LR
- Development and application of inorganic/organic composite materials as biomaterials e R —
- Translational research of medical and dental biomaterials EEERESISVIAHE

OEFES ORE OFANFS OFmal @F—u3—Y
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Prof. Nobuhiro YODA ( Visiting)

@ 022-717-8369
14
1]

@ FilkE
nobuhiro.yoda.e2@tohoku.ac.jp
https://www.dent.tohoku.ac.jp/field/morphology/03/index.html

WS ERERE, EmRA T I b, mRgREE
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. . 3 ’ IF Y N—RRF A IBMAERL- V27 7 TABRRERR

Research Field Prosthodontics, Dental Implantology, Biomaterials i B
Objective Flucidating the background contributing to the advancement of prosthetic dentel treatment, and developing new treatment techniues and medical devices

Current Topics

- Biomechanics and mechanobiology for stomatognathic morphology and function based on

in vivo measurements and evaluation.

- Studies on development and clinical application of novel biomaterials for prosthodontics,

implantology and maxillofacial rehabilitation.

- Developmental and translational research for novel dental treatment technology and dental

equipment based on multi-disciplinary research and academia-industrial collaboration.

- Studies on clinical outcome of prosthodontics, implantology and maxillofacial rehabilitation.
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. Urban Disaster Prevention Research Core
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Experiment on seismic behavior on nonstructural wall (collaborative research

with Building Research Institute)

RANRIZO B0 ERAKEMHER

Full-scale lateral force test of wooden gable roof frame

Earthquake Engineering / Seismic Retrofit

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

Subsurface structure of volcanoes / Phreatic eruption

Geochemistry / Geo-electromagnetism

y v
EEAR L9824 KA SE K

The phreatic eruption at Kusatsu-Shirane volcano in 1982
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AR LK ITHIEG#EET 7L (Tseng et al. 2020)
The 3-D electrical resistivity structure

@ ishihara.t.ai@m.titech.ac.jp
@ https://www.tishihar.net/

LR E e Prof Tadashi ISHIHARA
@ 045-924-5484 @ J3:E @ J3-10

HERE E LAY BB O EIBRAT
Numerical response analysis of uplift behavior of buildings during
earthquakes
St

- Reuse of pile foundations in existing buildings

ay,
I RS - WETE
HZRER - BR | v FAYF— PO L TR LESRY - BHoxER
FOROWIRIREE | - FFBERM O RETARED
REENYBBICL ZHEROBEERDNR
- CLTIEEE 2B 7 4 kB S EEY OBEREHE
- BEEEYOnOBAA
Research Field | Structural Engineering / Earthquake Engineering
Objective Realization of buildings and urban areas sustainable and resilient to multi-hazard
Current Topics | - Seismic design load for nonstructural components of buildings

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

Loading test of suspended ceiling

OEFES OEE @FxF FF OLmal @A~
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Prof. Susumu (Sam) KONO

@ 045-924-5384 @ GHE
@® kono.s.ae@m.titech.ac.jp
@ https://www.kono.first.iirtitech.ac.jp/

® G5-1

[riEiwadid BEEE - MELIY - koo U — b
WEEHR - B | TOh2T2mar s ) — FREBEYOEBE
BOEOMFEHE | - SB8HKH I 7 U — M EEYREHCLEGEIIERE® U A ERETRE
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- BEYE R A DI ENMBEE ORI & RBBED FREER £
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

I € AT % A\ /- RCEBH O 8 15
Experiment on RC members with high strength reinforecement
- - =

WEEOREAE HET 0 OBEERE TFAL
Structural test and numerical modeling of RC walls

pEA Eih
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Prof. Keisuke HIMOTO

@ 03-5734-7631 @ 121F
® himoto.k.aa{at)m.titech.ac.jp
@ https://www.himoto.mrrc.irisct.ac.jp

@ J12-25

o v B55 - MKETE, VR /A—XIH, KKZL2IH
THEER - BR] | AKICH L TREGELEY - BFHORRT 2700 L WERIFORHK
BROWEEE | - ARREARKD Y X7 EFED R
< RGBT E D CIEBERS L ERERAD R D B S
c BEY OO SEAICET 23 L W IEREETHRIER O
- BREREMEFA LAY X7 OFRERBERO O - a8 FEORH
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
- Analysis methods for uncertain factors involved in fire risk using image analysis

KK RSB 0D 5 N DT80 DR
Wind tunnel experiment for investigating th
conditions of fire whirls

techniques
—rg%ﬁ ?ﬂéﬁ EE Prof. Shoichi KISHIKT

@ 045-924-5332 @ J31®
@ Kishiki.s.aa@m.titech.ac.jp
@ http://www.udprc.first.iirtitech.ac.jp/~kishikilab/

0 J3-1
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Research Field Seismic control, Non-structural component, Socio-functional continuity technology
Objective Realizing the resilience of building structures, and enhancing the disaster prevention

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

EALGSEHEIEOEARETERIC & 5 AR LT
Evaluation of seismic performances of LGS(Light Gauge Steel)
partition wall by out-of-plane loading test
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Assoc. Prof. Daiki SATO

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

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

Objective Construction of safety and security buildings to earthquake and wind

Earthquake and Wind
Observation are Carried

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
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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
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Shaking table test on pile-supported structure
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Assoc. Prof. Yoshihiro YAMAZAKI

@ 045-924-5298 @ G3-912
® yamazaki.y.ai@m.titech.ac.jp
@ http://yamazaki.mrrc.iir.titech.ac.jp/
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Shaking table test on specimens of timber detached
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Research Field Building structure, Earthquake engineering, Timber structure
Objective Create wooden buildings that are resistant to earthquakes and other disasters

houses

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
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Current Topics

- Exterior wall using metal panel
- Partition wall with light-gauge steel stud
- Seismic isolation system
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Structural experiments on various members in buildings
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Asst. Prof. Yinli CHEN

@ 045-924-5306 @ G5 @ G5H-21
® chen.y.at@m.titech.ac.jp

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

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

- Control Strategy for Nonlinear System
- Response Control and Estimation using Equivalent-input-disturbance Method
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Displacement response of base-isolation

Control system of
layer subjected to wind force

active base-isolation

PRADHAN Sujan m#

Asst. Prof. Sujan PRADHAN

@ 045-924-5326 @ JitE O R3-16
O pradhan.s.aa@m.titech.ac.jp

@ http://www.udprc.firstiirtitech.ac.jp/~nishimura/
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Current Topics

- Out-of-plane performance evaluation and strengthening of brick masonry infill walls.
- Seismic performance of an RC frame building with infill walls.
- Seismic performance of RC frame with CLT infill walls.
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Shaking table test for out-of-plane performance evaluation of brick
masonry infill wall
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Experiment on seismic behavior on nonstructural wall (collaborative research
with Building Research Institute)
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Volcano and E arthquake Research Core

Earthquake Engineering / Seismic Retrofit
Passive Control Structures / Isolated Structures

Wind Engineering / Tsunami Resilient Structures

Super-tall buildings

Subsurface structure of volcanoes / Phreatic eruption

Geochemistry / Geo-electromagnetism

Elevation (m}

g e o EHRARILOIRTHIEGT#EEE 7/ (Tseng et al. 2020)
AE/NERIZY B0 RRAFMAER The 3-D electrical resistivity structure
Full-scale lateral force test of wooden gable roof frame
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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.
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