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The Institute of Materials and Systems for Sustainability
(IMaSS) celebrated its 10th anniversary in October
2025. Since its establishment, it has been designated
by the Ministry of Education, Culture, Sports, Science
and Technology (MEXT) as a joint usage/research
center of environment-friendly and sustainable energy
-saving and energy-creating materials and systems
research. It has engaged in numerous joint usage and
collaborative research projects with domestic and
overseas universities and research institutes.

IMaSS consists of the Center for Integrated Research
of Future Electronics (CIRFE), the Advanced Measurement
Technology Center (AMTC), the Division of Materials
Research (DM), the Division of Systems Research
(DS), three facilities, two funded research divisions,
and 10 industry-academia collaborative chairs. A key
distinguishing feature from other departments is its
promotion of comprehensive research spanning from
“basic research” on elemental technologies such as
advanced materials and devices to “applied research”
on system technologies aimed at social implementation.
CIRFE integrates leading-edge electronics research
using devices and systems based on next-generation
post-silicon materials. It also cultivates top-notch
human resources and accumulates research results
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on world-leading energy-saving and energy-creating
materials, devices, and systems. Notably, the CIRFE-
Transformative Electronics Facilities (C-TEFs) featuring
a large-scale cleanroom were established in 2018 as
the world’s only research center specializing in nitride
semiconductor devices. These facilities have been
utilized to conduct major research projects funded by
MEXT and the Ministry of the Environment, generating
outstanding research outcomes.

AMTC, centered on its High-Voltage Electron Microscope
Laboratory and Research Facility for Advanced
Science and Technology, promotes the development
of advanced measurement technologies and the
cultivation of human resources. Furthermore, by
participating in MEXT’s Advanced Research Infrastructure
for Materials and Nanotechnology in Japan (ARIM)
and various activities as a joint usage/research
facility, AMTC carries out numerous collaborative
research projects with domestic and overseas research
institutes.

DM engages in research on novel materials and
advanced nanomaterials useful for future energy
systems and energy-saving devices. It also participates
in the collaborative project among six research
institutes supported by MEXT, conducting collaborative

research with the six institutes of other universities.
DS promotes advanced technologies for energy conversion,
transport, and utilization, while also advancing the
development of environmental impact assessment
methods, traffic management technologies, and
information security technologies.

Over the next 10 to 20 years, society is expected to
undergo significant changes driven by global climate
change, the transition to a decarbonized and sound
material-cycle society, the advancement of digital
society, and the proliferation of Al. Amidst these
changes, IMaSS will serve both as an academic
research center for knowledge creation and an
industry-academia collaboration center for solving
societal challenges. Building upon the research
foundation established thus far and moving forward
to a new stage of development with an eye toward
the next era, all members of IMaSS will dedicate
themselves fully to their respective research projects.
We sincerely request your continued support and
cooperation for such future-oriented IMaSS 2.0.
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https://www.imass.nagoya-u.ac.jp/joint
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Research teams including researchers from other institutes/universities and IMaSS?
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In FY2026 : 81 proposals adopted
(Max 100,000 JPY/Year, 1Year)
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International collaboration : 21 proposals adapted
(1,000,000 JPY/3Years)

O AEEEFIRRESF
(Call for Proposals and list of adapted proposals)

https:/www.imass.nagoya-u.ac.jp/joint/
https:/www.imass.nagoya-u.ac.jp/en/joint/
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See the website for details. :ﬁ‘.f:.'{}
https://www.imass.nagoya-u.ac.jp/joint [l

IMaSS has been newly certified as a "Joint Usage/Research Center of energy-friendly and sustainable
energy-saving and energy-creating materials and systems research” by the Ministry of Education, Culture,
Sports, Science and Technology for 6 years from FY2022, and it is aimed at realizing the development of
environment-friendly and sustainable energy-saving and energy-creating technologies (energy conversion,
energy storage, energy transmission, and sophisticated and ultraefficient energy consumption). The center
further promotes energy-saving and energy-creating technologies through joint usage/joint research by
domestic and oversea researchers. Researchers from universities, research institutions and other
organizations based in Japan and abroad can engage in joint research together with IMaSS researchers,
utilizing a wide range of equipment including film-deposition systems, micro/nanofabrication equipments,
electron microscopes, and other diverse analysis instruments.

If you wish to apply for joint usage or research at this center, please consult the IMaSS staff in advance and
apply.
https:/www.imass.nagoya-u.ac.jp/en/joint/
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I AFREBER Research topic

RAHEBE MoS, DEMKIY T/N—RT — LR

Development of Wafer-scale Growth Technology for Next-generation Semiconductor MoS,

I IMaSS# & IMaSS Host Researchers

FE X @ ATE B1TER)

Emi Kano, Assistant Professor, Nobuyuki Ikarashi, Professor

I HEMAFEDEFRE (K& (BER) -FTEHEE) Collaborative research partner (name, title, organization)

EAE B SERRE) - wE - HRAEEEINIMS], R R (3 -mxxz

Yoshiki Sakuma, Specially Appointed Research Fellow, National Institute for Materials Science (NIMS)
Kosuke Nagashio, Professor, The University of Tokyo

I MERROBE Summary of research results

RF1BODEHZEHDZRITHEM MoS, [2DW
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IEFEZHUVCEEADZALERR LTz, NIZ&D,
SmEREE MoS, #VI/N—RT—)LTHRMEL
HERT B EICHRIN U AR RIE R 3B
TINA AARAREFHES TR EDTH S,

A novel growth mechanism of monolayer MoS, was discovered,
where crystal domains self-align and the film thickness
naturally stops at a single atomic layer. This enables reproducible
wafer-scale growth of high-quality MoS, films. The achievement
provides a significant step toward next-generation semiconductor
and electronic devices.

BBRA N Z X LDEH K E DF-TEMEETICE D
HESESHNRRDERF

I $$E R Special note

Journal

https://doi.org/10.1038/s41467-026-68320-8

Yoshiki Sakuma, Keisuke Atsumi, Takanobu Hiroto, Jun Nara, Akihiro Ohtake, Yuki Ono, Takashi Matsumoto, Yukihiro Muta,
Kai Takeda, Emi Kano, Toshiki Yasuno, Xu Yang, Nobuyuki Ikarashi, Asato Suzuki, Michio Ikezawa, Shuhong Li,

Tomonori Nishimura, Kaito Kanahashi & Kosuke Nagashio, "Self-aligned and self-limiting van der Waals epitaxy of monolayer
MoS, for scalable 2D electronics”, Nature Communications 17, 602 (2026).
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I AFRERERER Research topic
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Epitaxial Integration of Nitride Semiconductors and Transition-metal Nitrides

I IMaSSEEE IMaSS Host Researchers

FH ER 3R

Yoshio Honda, Professor

I HEMERDOHEFE (KA (BR) -FRAEHRE) Collaborative research partner (name, title, organization)

IV B (H3iB) - RRERAS

Atsushi Kobayashi, Associate Professor, Tokyo University of Science

I MEERDOUE Summary of research results

RN TRIZE>TEY I BEEEBRE An epitaxial growth technique has been developed to form
SEBEAYAESTAIEYXFIVILEKE  high-quality junctions between nitride semiconductors and transition
A ER U EE i AERaE L 2  metal nitrides via sputtering. Through the strategic application of thin-film
EEADBCEABEDESEAER X characterization, we have succeeded in improving the crystallinity of
B3 ICRI U AL B ferroelectric and superconducting thin films. This advancement provides a

R OMEAE A IEE L= 3748 7\ ZBIR D& critical platform for developing next-generation devices with expanded
81D functionalities of nitride semiconductors.
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I YFEEIE Special note

Journal

A. Kobayashi, T. Maeda, T. Akiyama, T. Kawamura, Y. Honda, "Sputter Epitaxy of Transition Metal Nitrides: Advances in
Superconductors, Semiconductors, and Ferroelectrics”, Physica Status Solidi A 222, 2400896 (2025).
https://doi.org/10.1002/pssa.202400896 (Invited Review Paper)

A. Kobayashi, Y. Honda, T. Maeda, T. Okuda, K. Ueno, H. Fujioka, "Structural characterization of epitaxial SCAIN films

grown on GaN by low-temperature sputtering”, Applied Physics Express 17, 011002 (2024).
https://doi.org/10.35848/1882-0786/ad120b

Invited Talk

Atsushi Kobayashi, Takuya Maeda, Toru Akiyama, Takahiro Kawamura, Yoshio Honda, “Sputter Epitaxy of

Transition Metal Nitrides on Nitride Semiconductors”, E-MRS 2024 Fall Meeting, 103-634, Warsaw University of Technology
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I HAFREBER Research topic
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Control of Detached Recombining
Plasma through Neutral Particle
Residence Time

NAGDIS-1l ZERDEHXK

I IMaSS#EE IMaSS Host Researchers

He RE (g5 KEF Ti5 (59)

Hirohiko Tanaka, Associate Professor, Noriyasu Ohno, Professor

I HEREDHEFE (KR (BER) -FRABHERE) Collaborative research partner (name, title, organization)

" HE@R - mRAE
Yuki Hayashi, Assistant Professor, The University of Tokyo

I RRERDBE Summary of research results
BRTFRTIAVEBNAGDIS-IIIEWT . BEE/A—T. L —
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TR LI T REMILNETL. ELERFNESEICERIND
CEDERSIN AHERZZECHAMRICIDARINIHIE
232l —>3Y0—RDISCOVERIZEND BENPEUENICBERIN
T ABRII EKRERBEORRBICHFSITZ2LDE LTHFEN S,

Using measurements from electrostatic probes and laser
absorption spectroscopy in the high-flux plasma device
NAGDIS-II, the effect of neutral particle residence time on the
formation of “detached recombining plasma,” one of the key
technologies in magnetic fusion research, was clarified. It was
confirmed that when the residence time was shortened by
adjusting the gas puffing and pumping rates, plasma detachment
progressed, and a large number of metastable atoms were
generated. The phenomenon was qualitatively reproduced
using the numerical simulation code DISCOVER, developed
through a collaborative research effort involving Nagoya
University. These results are expected to contribute to the
realization of fusion power generation.

I $S$EEIE Special note

Journal

Yuki Hayashi, Noriyasu Ohno, Hiroki Natsume, Hirohiko Tanaka, Shin Kajita, Mitsutoshi Aramaki, Ryoji Mano,
Ryosuke Koyama, and Keiji Sawada, "Control of detached plasma through neutral particle residence time and its
impact on metastable atom production”, Physics of Plasmas, 33, 012504 (2026).
https://doi.org/10.1063/5.0303470
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Development of Highly Active Photocatalysts for Water Splitting via Surface Modification

I IMaSS#E®E IMaSS Host Researchers

IE S(gx®)

Makoto Kobayashi, Associate Professor

S BES R -maxE

Akihide Iwase, Professor, Meiji University

I HREAMEDIEF % (K4 (BA) -FAEH#ERE) Collaborative research partner (name, title, organization)

I MEERDEE Summary of research results

HEIE(C R DKRDEE KBTI RILF—ZKFREL
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DREZT >

Photocatalytic water splitting is attracting
attention as a next-generation technology for
storing solar energy in the form of hydrogen. In
this study, the water-splitting activity of Ir- and
La-codoped NaTaOs photocatalysts was enhanced
by surface modification, achieving approximately
threefold activity under visible light irradiation.
Detailed analysis revealed that surface structure
control plays a key role in promoting efficient
hydrogen evolution.

FERIERF DTEMBR (RELEICKDFEHRENKTaOAMERIH)
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I S EIE Special note

Journal

https://doi.org/10.1039/D5TA08226A

Taichi Sato, Makoto Kobayashi, Akihide Iwase, “Enhanced overall water splitting under visible light irradiation over Ir and
La-codoped NaTaO; by post KCI flux treatment”, Journal of Materials Chemistry A, 14(6), 3584-3590 (2026).
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Nagoya University has seen prolific, world-leading
research in the field of high-voltage electron
microscopy in Japan since the construction of a
500 kV electron microscope in 1965. In particular,
the 1000 kV Reaction Science High Voltage
Scanning Transmission electron microscope,
installed in 2010, facilitates the observation of
reactions and phenomena occurring in gaseous
environments, aiding in the research and development
of environmental and energy-related materials.
This microscope can significantly contribute to the
field of greeninnovation research. The laboratory
operates as an open research facility for all
researchers of Nagoya University. Joint initiatives
with other universities, research institutes, and
industries are welcomed as part of our aim to
become an international center for electron
microscopy.
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Research Facility for Advanced
Science and Technology
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The Research Facility for Advanced Science and
Technology operates a cleanroom and laboratories
with instrumentation for thin film deposition
equipment such as MBE, CVD, and sputtering
systems, micro-fabrication equipment such as
mask-less lithography, mask aligner, electron-beam
lithography, RIE etching, and ICP etching, and
analytical equipment such as SEM, ESCA, PPMS,
AFM, and XRD. These cutting-edge equipment is
used for a wide range of micro and nano-fabrication
research projects from thin film deposition of
various materials to material analysis. In addition,
as a hub of Next-- generation Biomaterials for
Advanced Research Infrastructure for Materials
and Nanotechnology (ARIM) Project supported by
the Japanese Ministry of Education, Culture,
Sports, Science and Technology (MEXT), this
facility is providing technical support on nano-material
processing and nano-fabrication to outside
academic researchers as well as users industry.

YouTube
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AMANO, Hiroshi
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The Center for Integrated Research of Future Electronics (CIRFE), established in October 2015, engages in
leading-edge electronics research-including research in the untraversed area of devices with gallium nitride, carbon
nano-tube, SiC and other post-silicon materials-while also cultivating top-notch human resources to lay the foundations
of the future electronics industry. CIRFE is divided into six sections, each staffed with instructors who serve as leading
specialists in their field, and equipped with outstanding research infrastructure. The Center’s fully integrated joint
research and education system covers everything from basic scientific education on materials, measuring, devices, and
applied systems through to the completion of student educational courses.

Through research on energy-saving devices, an area in which very little experimentation has been carried out
anywhere in the world, CIRFE strives to foster well-trained human resources who will lead the field of manufacturing in
the twenty-first century.
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The Device Innovation Section aims to develop devices with new functions by establishing new
crystal-growth methods and process development for cutting-edge electronics materials with a central
focus on wide-bandgap semiconductors and ultrawide-bandgap semiconductors, such as gallium nitride,
silicon carbide, aluminum gallium nitride, and nanocarbon materials. A fully integrated research approach
enables us to establish a unified process from crystal growth to device design, manufacturing, circuit
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To realize gallium nitride and aluminum gallium nitride semiconductor devices that will serve as the

design, and assessment.

LﬁEHEEEZE Crystal Growth

foundation of next-generation electronics, we carry out a wide variety of research from the growth of bulk
crystals for use as substrates free of killer defects to the growth and processing of next-generation
quantum structures and nanostructures.
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The materials used for power devices, solar batteries, LEDs, ceramics, and superconductors that help
solve environmental and energy problems, as well as proteins required for drug development analysis, have
crystal structures. By increasing our understanding and utilization of crystal growth, we aim to develop
various materials that may change the world and produce materials that we have never encountered

Lﬁﬁ'ﬁﬁ Surface/Interface
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Aiming at the creation of future electronics with affinity for human beingswe are striving to realize
electronic devices that are transparent and flexible taking advantage of the characteristics of nanomaterials
such as carbon nanotubes. We will realize wearable healthcare devices that can be placed in direct contact
with soft tissue of the human body.
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The Multiphysics Simulation Section is engaged in research with the aim of realizing multiphysical-system-based
predictable crystal-growth simulations that integrate first-principles calculation with macroscopic fluid
dynamics via thermodynamic analysis. Additionallythis section is pursuing proposals for new
gallium-nitride-based power devices.

L§+%%f$$ Computational Physics

MERDET.FTDEEH L. RAEDZEESE TI/ONSY Y AICHIZ2YEBIRROER L, MRS I MEHER,
TINARBE R EDIGAE LTEE T, A=/ =V a2 —5ZRAWVEHERFENFE T -9 RZNFECEIERET %
B LT RRBAE ZOMRICED<KHRICERNBEATVNET,

Understanding physical phenomena from the microscopic to the macroscopic levels, such as the
behavior of electrons and atoms in materials and fluid motion, is important for science, and for applications
such as material exploration and device design. We study these phenomena and conduct research based
on our findings, using computational science methods, data science methods using supercomputers, and
mathematical analysis.
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%iﬁ%ﬁﬁg*ﬁﬁﬂ Materials Nano-Characterization Section
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The Materials Nano-Characterization Section develops nanoscale operand analysis techniques for
semiconductor devices under operating conditions using electron microscopy and electron holography.
These efforts are part of research centered on themes such as interface electronic properties involving
direct measurement of device operations and electric-field response measurements for semiconductor
interface electronic structures.
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91;‘.&55%%3 System Applications Section
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In the area of devices utilizing cutting-edge electronics materials, this Section focuses on the integration
of such devices into various systems and pursues applied research with an eye toward real-life applications
throughout society.
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For the purpose of realizing high-efficiency, small, and lightweight power converters and motors used in
hybrid vehicles, electric vehicles, power infrastructures, and next-generation airclafts, we carry out applied
research on power electronics technology by integrating fields related to power semiconductors,

controlling technology, and magnetic applications.
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RF circuits group conducts researches of new circuit technology and the basic performance
improvement of the elementary devices, aiming for micro- and millimeter-wave applications such as
wireless energy transfer, next generation wireless communication systems, etc. By taking full advantages
of gallium nitride (GaN) devices, we aim to dramatically reduce the energy consumptions and contribute
to the realization of the society coping both convenience and sustainability.
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EIF%EEEB International Research Section

BELUABABEEHICHARRAAEZITVWES, FERENGMAERY MY — o2 8# L. 2 FEFEM RO LT
BICERLET,

The International Research Section engages in research and development activities together with
visiting professors invited from overseas. Additionally, the Section is cultivating an international research
network as part of efforts to form a central venue for nitride semiconductor research.
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L%ﬂ'fﬁﬁ‘ﬂﬁ%ﬂégﬁs New Approaches on IlI-Nitrides
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Future devices needs further llI-Nitride semiconductor development, to go beyond the limits set by the
current materials. New approaches like N-polar surface and new material like AIPN are explored which to
achieve a device performance not possible using conventional approaches.
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ﬁﬁ?’%ﬁﬁﬂlﬁ- #Iﬁlﬁﬁ%?ﬁi&ﬁﬂ Research Strategy and Joint Research Promotion Department
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This organization was established to build a network as a co-creation platform for studying wide
bandgap and ultra-wide bandgap semiconductor materials. And it is in charge of planning and managing
projects to promote human resources exchange and joint research through the research network. This
section is also provided a function secretariat of GaN research strategy office of Nagoya University.
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CIRFE - Transformative Electronics Facilities
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The Center for Integrated Research of Future Electronics
— Transformative Electronics Facilities (C-TEFs) is an experimental
facility of IMaSS at Nagoya University. It has a large clean
room of about 1,000 m? (Class 1,000 exposure area; Class
10,000 process area) for conducting accelerated crystal
growth, device processes, and evaluation in GaN research

EFRE
C-TEFs web site o
[=]:::

TR T8k

SASAOKA, Chiaki

Bl R - BUR RiTEEBEER - FHEBIR

Vice Director General Manager, Technology management office
Professorr Designated Professor

and development.

AW R

HONDA, Yoshio

(LR e & EH
NISHII, Katsunori SAITOH, Tohru TSUJI, Nobuhiro
BRI —TR-WRE BRI —TR-HRE MRE

Technical Staff Manager Deputy Technical Staff Manager Technical Staff

HH % BRI Hi BA 'k

AOTO, Koji TAKEI, Shinya MATSUMOTO, Koji
WRE WRE WRE
Technical Staff Technical Staff Technical Staff

it i ¥ - B
HH %
Director, Professor

SUDA, Jun

(=l =1

@ YouTube 5‘{- ﬁ
[=]: "t'l-g-

»n
P

ARAI, Manabu
RLAMRFEEKMER - RMARER - FERR
General Manager, Ultrawide-bandgap semiconductor
technology office General Manager

Technology development office

Designated Professor

21




Uy —E
R BN

Director

KUWAHARA, Makoto

BEARMEREYY—F.INET
DMEFRDED L= — U S E M
-7 ER L BEHRRMORERE.
BERHEACHRAMRE LPCAMBRZTS
DM E LT FR27 F£4 BICRILS
NELIo ALY —TCIE . FTADRBESES
FEEMIEMEER & Soih R T R F M 58 % 1%
[CAFRATEFAEYS 2 TEHRR . EZHR
BLREZWHERR. >voONAVEHRELE
VH—BLUOEAOHDUEHVNES VY
ArOviEYY— KEESRIZHER. B
RKIF7AVESI VIRV —(JFCO)#
EEDBEEDT . BEFBEMBEEHR. BRIEET
Al RALFEHRL X R HEHRL >/ T E
HD5 DONBFOEEHREIMOERRE A
MEREHEELTVET,

This Institute has developed unigue and advanced measurement technologies in the High Voltage Electron Microscope
Laboratory, the Research Facility for Advanced Science and Technology, and other facilities of the Institute. The
Advanced Measurement Technology Center, which was established in April 2015, aims to explore and develop novel
measurement technigues, operate multiuser instruments, provide opportunities for collaborative research, and train
highly skilled scientists and engineers. The Center is operated jointly by Nagoya University graduate schools and research
centers with ties to this Institute, including the Graduate Schools of Engineering, Science, and Environmental Studies, and
the Synchrotron Radiation Research Center, and external institutes, such as the Aichi Synchrotron Radiation Center of the
Knowledge Hub Aichi, the National Institute for Fusion Science and Japan Fine Ceramics Center (JFCC). The Center is
divided into the following five sections: Electron Nanoscopy Section, Electromagnetic Wave Measurements Section,
Elementary Particle Measurements Section, X-Ray Spectroscopy Section, Nanofabrication & Characterization Section.
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In this section, techniques for detailed structural analyses and property measurements using electron
microscopes are developed; precise measurement of lattice strain in the nanometer range using
convergent beam electron diffraction (CBED); three-dimensional structural analysis through electron
tomography; visualization of electromagnetic fields and local strains using 4D-STEM technology with newly
introduced detectors; operando observation and analysis of chemical reactions under gas environments;
and time-resolved observation and analysis using pulsed electron beams.
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We have developed next-generation electron microscopes using innovative electron beams such as
electron vortex beams. Our newly developed electron microscopes equipped with a direct electron

detector have been applied to the visualization of high-speed phenomena at the nanoscale. Furthermore,
we have performed characterization of practical materials such as defect analysis of power devices and
operando TEM observation of battery materials by making the best use of various electron microscopy

techniques.
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m:&'n'l'l unB Electromagnetic Wave Measurements Section
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This section is dedicated to the advancement of technigques to control energy systems, such as nuclear
fusion using plasmas. Research is focused on developing methods to measure electromagnetic waves and
reflected light from emitting bodies and materials, including plasma diagnostics observing line emissions

from atoms and molecules and using lasers.
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To address global environmental challenges such as global warming and resource depletion, research on

fusion power generation using magnetically confined high-temperature plasmas is being conducted on a
global scale. Our group is engaged in the development of edge plasma control technigues and advanced
plasma diagnostics, both of which are essential for the stable maintenance of high-temperature,
high-density core plasmas. We are also conducting research on the interaction between wall materials and
ultra-high heat flux plasmas, with intensities comparable to those on the solar surface. These studies are
carried out through experiments using high-density plasma devices, as well as through computational
plasma modeling using numerical simulations. In addition, we are working on the fabrication of functional
nanostructured metals with promising potential for industrial applications, thereby promoting a wide range
of research from fundamental science to practical technologies.
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This section specializes in the development of muon radiography, which is an applied technology to
obtain images inside extremely large structures (e.g., pyramid, nuclear reactor, blast furnace, volcano). This
technology makes use of muons, which are elementary particles found in charged cosmic rays from outer
space that hit the Earth, and other in-house conceived techniques.
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In this section, research studies using sophisticated of X-ray spectroscopy techniques and their complex
technologies combined with coherent electron beams are conducted toward developing functional
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Leveraging dynamic measurement technologies using X-rays and electron beams, we clarify the

materials and pharmaceuticals.

L+/§‘4+E7Z Nano Dynamics

properties of devices and materials under actual operating conditions to accelerate the development of
energy-saving technologies. Furthermore, we will explore the frontier of measurement technologies that
combines electrons and photons.
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This section develops the state-of-arts techniques of thin-film deposition, nanomaterial synthesis,
nanofabrication, and associated measurements and evaluations. Shared instruments and clean room at
Research Facility for Advanced Science and Technology are provided for the development of advanced
functional devices.
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The Division of Materials Research(DM) carries out research on various materials and substances, their properties,

production processes, structural control, and the evaluation of their performance toward many applications, and also
promotes development of device designs to integrate these materials into novel systems.
In addition to research on the improvement of industrial materials, the utilization of resources, and the optimization of
energy sources, the DM also promotes cutting-edge research on novel materials and nanomaterials that are expected to
be useful in future energy systems, energy-saving devices, and advanced materials systems from a long-term
perspective.



RSB Materials Physics Section
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The Materials Physics Section carries out fundamental and applied research on dielectrics, magnetic
materials, superconductors, ionic conductors, optical properties, catalytic properties, and other material
functions. Research on material properties that are necessary to achieve new devices through the
enhancement of properties and the discovery of new functions is also performed.
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We are working on computational fluid dynamics(CFD) to analyze fluid phenomena by computer

simulation. In particular, we focus on the CFD of multiphase flow in which gas, liquid, and solid phases
coexist and flow while interacting with each other. Multiphase flow is intimately related to crystal growth. In
addition to the simulation method used to analyze the convection, diffusion, and mixing of several kinds of
liguid at an interface, we carry out simulation of the interaction between liquid and solid particles and
among liquids, bubbles, and particles. We are also involved in experimental research on the development
of a method of controlling the movement of disperse phases such as particles and bubbles using vortices

in a liquid.
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My group is involved in the development of machine learning algorithms for chemical data, the automatic
design of molecules using structure—property relationships, study on excited state dynamics, parallel
algorithms and programs for material simulations on massively parallel computers, and new
quantum-chemical theory for molecules and solids (neural networks, graph theory, graphics processing
units, CUDA, density matrices, Green's function)
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In general, flexible materials bearing high recoverability from a large deformation are soft, while hard
materials with high elastic modulus show poor flexibility. We aim at developing novel porous materials with
both high flexibility and high stiffness by designing macromolecular structures as well as porous
morphologies.
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This Section promotes researches of material design with a focus on the microstructures of materials
used in environments, electronics, mechanics and energy-related fields. Toward the aim of improving the
performance and making major strides in terms of enhancements, the MD performs advanced studies
through new compositions, novel composites and nanomaterials from the perspective of two- and
three-dimensional and/or nanometer-scaled structures.
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We are pursuing novel energy conversion via spin currents and contributing to the construction of
Society 5.0 in the future. In particular, we are actively engaged in experimental and theoretical studies of
spin caloritronics, which explores the physics of the interaction between heat and spin, and in the
development of materials and devices for generating spin currents from heat currents to generate electric
power. We are also conducting research and development on the creation of new functional magnetic
materials devices.
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BHEHESFHRIEY Y (MBE)
Ultra-high vacuum molecular beam epitaxy (MBE)
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Defect species are recognized as a source of functionalities in energy materials such as catalysts and
battery materials. However, the material development based on defect engineering is not yet established
so far due to its difficulties. We aim to explore innovative energy functional materials by rational design and
precise manipulation of defect structures.
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In addition to research related to material production processes, the Materials Processing Section
performs research on mechanical energy conversion devices that make use of high-performance
thermal-insulation and -shielding materials, thermoelectric power-generating and dielectric elastomers,
and other such materials, as well as research on, for example, high-efficiency hydrogen production,
combustion, and power-generation processes.

Lﬂ'/%ﬁgﬂ'*ﬂ Functional Nanomaterials
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Nanomaterials with controlled size, morphology, and dimensions have been emerging as important
new materials owing to their unique properties. In particular, two-dimensional (2D) nanosheets, which
possess atomic or molecular thickness, have opened up new possibilities in exploring fascinating
properties and novel devices. The Materials Processing Section is working on the creation of inorganic 2D
nanosheets and the exploration of their novel functionalities in electronic and energy applications.
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Controlled assembly of 2D nanosheets
and its application to electronic devices
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Nanoparticles and other nanosized materials (nanomaterials) not only have novel physical properties that
differ from those of bulk materials, but also exhibit even more novel properties when they are arranged in
an orderly manner to form higher-order structures. To successfully bring out these properties, precise
structuring technology of nanomaterials is necessary, but it is not easy to control the higher-order structure
of nanomaterials alone.

In the Self-Assembled Functional Nanomaterials Division, we are studying crystallization of nanomaterials
by controlling the interaction between nanomaterials and precisely controlling their arrangement and
higher-order structures, utilizing the self-assembling ability of biomolecules such as nucleic acids. By
creating novel materials that exhibit physical phenomena at the nanoscale, we contribute to the
development of devices based on completely new principles.
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The Division of Systems Research (DS) aims to develop key technologies contributing to sustainable and ecological
society, such as advanced energy conversion, transmission, and utilization technologies, energy and environmental
impact assessment methods from various points of view, and material conversions and circulation. For the effective use
of these technologies, the DS also carries out leading- edge researches on urban traffic management system and
information security, etc.

R FhR—2 3V IV I VFEHRI World's First! Detonation Engine Space Demonstration ORBMEKRZE, JAXA
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This section is engaged in research aimed at the creation of ecological and cutting-edge energy
conversion systems. This includes development of highly-efficient energy conversion technologies for
biomass and waste and downsizing and high performance of the combustors and/or engine systems by
applying the detonation phenomena.
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In order to embody the sustained security of global environment and the local material recycling society,
we are engaged in development of the new ecological and highly-efficient energy conversion technologies,
using the high temperature processes such as combustion and gasification. We develop the highly-efficient
utilization technology of biomass and waste, elucidation of ash behavior and ash adhesion control
technology in the energy conversion processes of solid fuel.
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In this laboratory, we are conducting basic research on detonation and its application to aerospace

propulsion and gas-turbine engines. By utilizing the detonation phenomenon, innovative downsizing and
high performance of combustors and engine systems can be expected. The detonation engine will
fundamentally change various systems.
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The Network Systems Section is pursuing cutting-edge researches, such as planning and control method
of energy system connecting various electricity/heat sources and demands, future visions of environmentally
sustainable urban transportation system and its optimum management, and information security necessary
for reliable operation of infrastructures.

E|'- "“'E|
LI*)Lﬂﬁ\—PZ?A Energy Systems ]

AEAKBCENREEREDBERARIRILY D REEASNIIFROBAI AT LEREN DMENIERY 37
. BIXEBEOLEE  FAKNOSHEEL - SERIE.EHIRATLOE EREMOSE/AICETMEETI &
EBIS, TNICEMY 2B NFEDREEL. A EEIROHEEMDORFICEDBATHNE T /. TNHDMRZLREICE]
LTEHIY 2728, [HRODBHARECEIREN L EDRERRINT -5 DBELIT>TVET,

In order to realize the stable and reliable operation of future electric power system with high penetration

renewable energy such as photovoltaic power generation and wind power generation, we investigate and
develop the following issues: highly accurate and reliable forecasting and nowcasting method of renewable
power output, sophisticated planning and operation method of electric power system, control method of
demand-side resources and distributed generators to contribute to power system operation. In addition,
we develop a time-series data of future electricity demand and renewable power output to be used in a
system assessment in consideration of the actual situation.
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Towards the realization of an environmentally sustainable transportation system considering the

widespread use of autonomous vehicles in the near future, we propose that future visions of urban
transport systems should explicitly consider the constraints of environmental impact and energy
consumption, and develop and evaluate transportation policy measures based on a rigorous understanding
of individuals’ travel behaviors. Our research topics include the efficiency of the use of electric vehicles,
social acceptance of hydrogen fueling station, transportation system toward carbon neutral,
countermeasures to reduce traffic accidents, door-to-door personal rapid transit system.
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For information and communication systems for a sustainable society, we are conducting research on
their security from the perspective of cryptography and information security. Through the research on

lightweight cryptography for energy conservation, security techniques for beyond 5G/6G systems, and
quantum security analysis, we aim to contribute to realizing a safe and secure society, where everyone can
benefit from information and communication technology into the future.
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The Circulation Systems Section develops various key technologies related to ecological material
conversions and circulation, and also pursues development on energy and environmental impact
assessment system useful for comprehensive solution of problems related to renewable energy, ecosystem
services, economy, and society.
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We are conducting research to realize a sustainable society by assessing the impact of energy and the
environment. Focusing particularly on land use and spatial evaluation of the natural environment, we are
working on the comprehensive solution of problems related to renewable energy ( biomass, small-scale
hydropower, solar power, etc.), ecosystem services, economy, and society. Along with environment
assessments ranging from small-scale field surveys to global-scale assessment, we are engaged in research
with an interdisciplinary approach combining, for example, spatial analysis such as GIS( Geographical
Information System), Al, UAV, and field surveys.
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The Laboratory of Microbial Ecological Engineering for Water Environments (MEE-Water Lab) aims to

yoleasay SwWalsAS Jo UoISIAIg

establish a system that addresses elemental cycle imbalances caused by human activities by leveraging
biological and ecological functions. Focusing on water environments—from urban areas to coastal zones,
including water resources and groundwater—we will develop ecosystems that support the circular use of
resources such as water, inorganic salts, and biomass energy. This approach will contribute to maintaining
the homeostasis of water environments and advancing a circular economy at the interface between nature

and society.
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We conduct research on the application of micro space formed by ultrasonication to the material design
and development of chemical/physical processes aiding energy conversion and wastetreatment.
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Our research aims to realize sustainable material conversion and circulation by utilizing energy resources.
Specifically, we focus on water splitting and carbon dioxide conversion using solar energy and electricity
derived from renewable sources.
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This division conducts research on the advancement and environmental adaptation of next-generation
power distribution/transmission equipment and energy transmission/control systems through loT and DX,
aiming to realize a decarbonized society.ln advancing these studies, we will utilize comprehensive
knowledge by charting pathways for the societal implementation of technologies while deepening
collaboration with various institutions.Furthermore, we will foster talent equipped with the qualities and
abilities to integrate with society, disseminate information, collaborate with regional universities and other
institutions, and provide educational support --ultimately linking these efforts to identifying and solving
challenges and creating social value.

Energy Systems (Chubu Electric Power) Funded Research Division

A H IR Wi e
IWATA, Mikimasa NAKAMURA, Ayaka
RHERIR FFEBIE

Designated Professor

Designated Assistant Professor

FIAFEHRANT—IL I A=) AEHRFTERFT

Toyota Advanced Power Electronics Funded Research Division

A E
e
S Glb L‘:&

ANEHERDHETE AR HERZERE L IRELE) T —D/N\T—IL I NAZ I RRXIMOMEEEDE T, 71
R+ TREEDIEL T/ R DR T LBADEWREL SIFRZTV. SR A REAHRORR L RREES AMOE

RUICHBL T,

To achieve a sustainable society that ensures a positive symbiotic relationship between humans and

Earth, the funded division researches power electronics technologies for future mobility. The division
researches and develops material technologies, device technologies, and system applications of
wide-bandgap semiconductors with a wide perspective, contributing to the realization of the sustainable

society as well as nurturing young researchers for the next generation.

JEH —IF AN HE ] BRIl R T TN Wk
IDE, Kazumasa OGASAWARA, Satoshi SI-::REOYAMA, Yoshitaka TEjHI:’IA, Shigeharu NAERIT;A, Tetsuo
_ _ MERE BEIR BEHRR
TR RHEHRER Rsearcher Visiting Professor Visiting Professor
Designated Professor Designated Professor R
I B K #i AT FIEK
YAMADA, Takashi ONUMA, Yoshiya KINOSHITA, Kazuya
5 1 BEHR BEEHIR BEAEHIR
i:'ﬁm% % EJ .. 7N ﬁ 1@ . R Visiting Professor Visiting Associate Professor Visiting Associate Professor
SHIOZAKI, Koji TADANO, Hiroshi
RHEH TR FARE ERLIECDS (il
Designated Professor Designated Professor EZAWA, Atsushi KATAYAMA, Shota NISHIHARA, Kazunori
BAWKE BAWKE BAWKE
Visiting Faculty Visiting Faculty Visiting Faculty
B BIr A B - Pt Tk %l LA B
IR, VIS UAGEE, [ Sl NISHIBE, Yuiji MATSUNAGA, Hideya | YUMOTO, Hayami
RHERBIR RHEABIR BANKE BANHE BANKE
Designated Professor Designated Associate Professor Visiting Faculty Visiting Faculty Visiting Faculty
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SMRTY/AY=XEHNT—I LI A=Y AEZ R FRERFT

MIRISE Technologies Advanced Power Electronics Industry-Academia Collaborative Chair

ITARTV/AY—REH/NT—T LY hOZ Y RAEZHRMFEFI CIIIFROBEERMDBEML R T LDOKREAL -
B - BRI ZE RIBEA . B VLT —HEEOM BT, 7/ N1 RIAR. B LIRS R T LOTRRA T & HEHE
L&Ed,

MIRISE Technologies Advanced Power Electronics Industry-Academia Collaborative Chair is looking into
the future of high-power, high-efficiency, and high-frequency electric drive systems for electrification
vehicles, and promoting exploratory research into gallium nitride power semiconductor materials, devices,

and application systems.

Bl E— ME R R T8 FF

ONDA, Shoichi KOJIMA, Jun NAGASATO, Yoshitaka TOKUDA, Yoshinori
FHEHIR RHEZIR FHEHIR FHEERIR

Designated Professor Designated Professor Designated Professor Designated Associate Professor
BOH— B 5A

HOSHI, Shinichi KIDA, Hirofumi

FHEEZIR RFHEBIH

Designated Associate Professor Designated Assistant Professor

EREMRERT /N1 RILFAEFHRFRERM

EIRE
meEn
3

LHERE. 1986 F(ZTRIERFRIBUR REFRFAIBUR . EHPRIAKRETE DHEFERF RO ICEEN, GaN #EHIEH S
ERARAERY—MLE LI ZDARBREEE(IC LED BEAITS EIF LED OERITEELTEVWD E LI HARNSE
EbB IR -G E RS 2R CIE- a7 IV EY VY RATFR L Fi-A=EDRIHAEBIBLEY,

In 1986, Toyoda Gosei Co., Ltd,, started a joint research project with Professor Akasaki, Professor Amano,
and Toyota Central R&D Labs., Inc., and began fundamental research on GaN materials. The
commercialization of LEDs and their subseqguent widespread adoption were based on this research. The

core competencies cultivated from research, commercialization, expansion, and continuation will be

TOYODA-GOSEI Leading Innovative R&D Industry-Academia Collaborative Chair

utilized to create new business opportunities.

B R Ral 2%
OKA, Tohru Hasegawa, Yukitaka
RREHER FHERR

Designated Professor Designated Professor
e HEpp

FUKUSHIMA, Hideoki

BEHR

Visiting Professor



TEAL R R R TN 1 R EE 2 R I T ZE 2R P

AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

TBALBCR AT/ N\ RAEZ BRI ClE BERELTILI Z AERDSEEEN LIFET/\1 ADERRAFTS &
VIR ORREZHEL FTEBEEORIEZEIELE T,
AsahiKASEI Innovative Devices IA Collaborative Chair exploit our high-quality AIN singlecrystal substrate

technology, exploratory research into novel devices, and applications to create new business opportunities.

L7 LI N

SUGIYAMA, Sho LEE ,Taegi

HEFEED KHEBNH

Dsignated Lecturer Designated Assistant Professor

ERPHGaN/NT —FT /N1 AEZHRRFTERF

TOYOTA CENTRAL R&D LABS GaN Power Device Industry-Academia Collaborative Chair

r‘?“

o

TEREDERNOMREEDTNET, In order to realize GaN power devices, we research the following:
DR AR xS B EZHIET S 1. Epitaxial growth with precise control of

TEYF )L R impurities and point defects
Q4 — MEBES-MO S REHI 2. Gate insulators and MOS interfaces

OUES A —INT . A AV SEALE F Ot R 3. Process technologies, such as low-damage etching

D d ion implantati
@RIEBLEERT 57\ REEHEI and fon impranaton
4. Device design for very low loss

ke ik e 45—

ITO, Kenji KANECHIKA, Masakazu
FHEHRER FHEHRER

Designated Professor Designated Professor

SH5 S HILGaNBEIRF )\ A E S AR LR %%
R—IA Eile

(e

MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair

'

=27 3HJL GaN EiRT/ 1 REZHREMAZFIBFITIE. BIAY VL (GaN) OENIYIMEETER LR T/ \1 A&
DrEELRDEmMA GaN ERICDOVWT U TORAR CZERAZRICEND fBA £ T,
EIRPE (BRRME AYE) &7/ R EDEBRABER O AN ZXLFTHE
HTRE T/ N R GaN EiR(ZRDON 2 mE KR T IEDBEREL

MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair is engaged in the
research and development of high-quality gallium nitride (GaN) substrates that serve as the foundation of
new device structures exploiting the excellent properties of GaN, focusing on the following themes.
*Investigation of the correlation between substrate quality (e.g., crystal defects, impurities) and device
characteristics, as well as elucidation of the mechanism underlying the correlation
«Clarification of the quality and characteristics required for GaN substrates for new devices

KW e |
AMANAI, Hidetaka ISO, Kenji

FHERIR FHERIR

Designated Professor Designated Professor

J1eyo aAljeioqe[|0D _lWwapedY-AJlsnpul

39




40

b B

Cpieier

Photo electron Soul GaNEFE—LT/\1 REZ G RAFTERF s
R=IN

Photo electron Soul/Nagoya University, Joint Lab. of GaN e-beam Device

(%) Photo electron Soul (3. &2 HEXRZHEEETH D EEAXEE I+ bHY — RBEFE—LIRTLOHERBE—DY
T4V =TI, ABFITDGaN ZHEERT 4 b AHY — ROAFHEFEZE L T GaN D=7 F) 75— 3> TH 5[ GaN
BTE—LT/N\A R | DEXEMEZMELTVNET,

Photo electron Soul Inc. is the only one company in the world that supplies semiconductor photocathode
e-beam systems for industrial use. With Nagoya University, in this joint laboratory, we are researching
GaN-based semiconductors as e-beam devices. Through this activity, we are accelerating the industrial
usage of “GaN e-beam devices”, which is a new application of GaN-based semiconductors.

A IN ]
SATO, Daiki
HHEBED

Designated Lecturer

UJ-Crystal 88 R E SiC Y B E 2 R R IR i

UJ-Crystal ultra-high quality SiC IA Collaborative Chair

(#R) UJ-Crystall3 B HERFZERN Y F ¥ —ETH D SICERBREERZMN ERFBRMEAWCEBERESICEESR
BEiRDHMEREABHICEIELE T UKD EVPRAY— KUy B TOILMBZEIXERND A—RV=Za—+5
JLICEBLE T,

UJ-Crystal Co., Ltd. is a venture company originating from Nagoya University, and aims to quickly
implement in society of ultra-high quality SiC single crystal substrates using the SiC solution growth
technology and machine learning technology cultivated. This will enable further energy savings in the EV
and smart grid fields and contribute to carbon neutrality.

NIV S
MURAYAMA, Kenta
BERRE

Designated Associate Professor

TAOVRAYIEBERTACRAI Y 74T 19 RAEZ B EITRFERF

Aixtal Semiconductor Process Informatics Industry-Academia Collaborative Chair

FAIVRZIIMAREERBEERERRY — hF v I T SICERBRRD O CRBAE TE I TACRI Y 743 T+
IR (P ZREL T HFERERSARESZTAARLFERAS T 70 M) — | ZEBRL, BEOERZBA - EAEE TN
TADFREILEBELEY,

Aixtal Corporation is a Nagoya University startup that aims to optimize the semiconductor
manufacturing process across corporateboundaries by building a “semiconductor meta-factory” involving
the entire semiconductor industry using process informatics (Pl) cultivated through the development of
SiCcrystal growth processes.

WM BN BB B I

MAEDA, Susumu YASUKAWA, Akihiro TAKAISHI, Masaki
FHEHRER RHEBH BEHEHE

Designated Professor Designated Assistant Professor Visiting Associate Professor



D4 BFET ¥ ES RIS ERM 2

D4 Atomic Layer Engineering Industry-Academia Collaborative Chair

DARFETFEZHEMBHFITIE B/ > — F2ECHETDREFL AL THRETSNITEE - REME ORI & 1
BEREHZ B C T MEHE DB EL . REREFT/NA R BRE - IXILF—DBADIGAEZBEIE L F T, IO (CHRF/1EE
EOBEICEIDEHET,

The D4 Atomic Layer Engineering Industry-Academia Collaborative Chair focuses on developing
atomically engineered thin-film and interfacial materials, including inorganic nanosheets. Through these
efforts, the chair aims to enhance catalytic functions and contribute to applications in next-generation
electronic devices, environmental technologies, and energy-related fields. The chair also pursues the
development of novel nanostructures.

R i 5 wm
NAKAMURA, Maki MORITA, Shu ASADA, Ken
FHEEZR FHEBNE BEHF
Designated Associate Professor Designated Assistant Professor Visiting Professor

NGK7 RNV R b/ 27 7ILVEZ B RFRFRERF

s

Lo

NGK Advanced Nanomaterials Industry-Academia Collaborative Chair

i

NGKT RNV R~/ 3T U7 ILEZHERFEIBIITIE. A—R Y 22— r LB LT IYILAEDERICEM T 257
- BEEORIHZ B L. B/ MRORES LU0ZDIGHEE RO E LISz aEE L W ET,

NGK Advanced Nanomaterials Industry -Academia Collaborative Chair promotes advanced research
centered on the development and application of inorganic nanomaterials, with the aim of creating new
products and businesses that contribute to the realization of a carbon_neutral and digital society.

3 Wk A BEW] &k H EE (CEIEES
GOTO, Masashi OKAMOTO, Hideaki NAGATA, Miho FUKUI, Naomi
BN R BEBR EBR

Dsignated Professor Designated Assistant Professor Designated Assistant Professor Designated Assistant Professor

Jleyd aAIjeIOoqR[|0D RIWapeRIY-AJlSnpu|
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IMaSS Data | = T HR % IMaSS (¢m7=e Fr2025)

—
HE L Number of Members £T843A31 0 As of March 31, 2026
xRk Bz AR/ B B3 -
Total Professors A Associate Professors / Lecturers A Assistant Professors A B EEYLL B
Associate Assistant
Professors Professors Professors
EBFI% 4 Divisions / Lecturers
REILIbOZIREREMAF LY Y — Center for Integrated Research of Future Electronics (CIRFE) 18 1 5
B EEHEMTREE > ¥ — Advanced Measurement Technology Center (AMTC) 4 6 6
FEIBISLERF Division of Materials Research(DM) 7 5 4
Y27 LRI EBFT Division of Systems Research(DS) 10 2 8
FMIMEERPI Funded Research Division 6 1 1
EZHRAFEBFI industry-Academia Collaborative Chair 10 7
BEEEFEMERR High Voltage Electron Microscope Laboratory O 1 0

KHEEHEEEU . REHEBSLUVEBHERR, These numbers include the designated faculty and also exclude the concurrent and visiting faculty

EReS OERE ER- ORRS
319. o 692. i 804.

Presentaions in International Conferences Presentations in National Conferences

FHEEY RE FFET LR - IS &

Doctoral Degree Examinations Awards and Prizes Patent Applications and Granted Patents

ES{0ES ‘I 2 RHRE 5 7 A 51 0ig 41

Principal Reviews A Number of Awards and Prizes % Applications # Granted Patents #
KAMEFOFRBHEN A ZDELSAMBRE CEELBOHRM, (EP 294) (B 264F)
This is the number of doctoral degrees reviewed by the academic (EFR 2214) (EIRR 154F)

staff at faculties of IMaSS as the principal examiner.

Research Collaboration | E#BER A snsmemimms asorapitn, 2026

[E A | International Collaboration

FRE R BB IE TR R hE 20050291
Institute of Process Engineering, Chinese Academy of Sciences China

ERAEREZHNE e 2005.06.13
Industry Academic Cooperation Foundation of Kyungnam University Republic of Korea

A =SV RRZ - TEIHEMTER KE 2005.08.08
Department of Mechanical Engineering, University of Maryland USA

TV ARE-BEFIEMBBREIZEY S — = 200512.20
Genetically Engineered Materials Sciences and Engineering Center, University of Washington USA

YRR TRIFHEGRARBEIR Y5 — 1Y RRYT 20061106
Center of Environmental Technology, Agency for the Assessment and Application of Technology Indonesia

FRE RN B A R BT R D hE 20061118
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences China
FUTEVI Y IRKRE LNV QA0 RR R FTRT 94 2011.10.10
Science and Technology Research Institute, King Mongkut’s University of Technology North Bangkok Thailand

’fy Pl*ﬂki?\u_& *f‘/l\“ 2011.10.18
Indian Institute of Technology Delhi (IITD) India

NL—Y 7T SARESE Y= 2013.03.21
Faculty of Science, Universiti Putra Malaysia Malaysia

E A | Domestic Collaboration

FRERE AR R4E chubu Electric Power 2004.10.14
EHE Aichi Prefecture 2004.11.26
ZHET city of Nagoya 2004.11.26




ﬁﬁ%ﬁﬁ@ﬂjﬁ Reseach Funding

EEERNESIPNBEROAG

Total Amount

4,471,675--

e

Efﬁ%

FEM(IWebY 1 FEZEBELEEWL, &
See the website for details. E%

RRFLOHRNRE

Collaborative Research Funding with Industry

a39m 657,023

Grants-in-Aid for Scientific Research (KAKENHI)

@aam 441 ,480#3

EEHEXNE e
Goimment Subsidies for Management Expenses 5 3 9, o 6 4%P§ Donations (2614:) 6 o, 8 o 8=FF":!
BT EBMER BB &

Government grants

6w 49,882,

Contracted Research

@a2m 2,603,742

RAERA

Contract project expenses

3om 119,676

?&EEW Contribution to Education

FEE BLATMRERE
Undergraduate Students

Master's Students
(4A)138A (19A) 272)\

BLHREF

Postdoctoral Researchers

M 39,

BLRBRERE

Doctoral Students
(45A) 1 01 A

KEARFOFABBEN B EGHBER>TWDFERE L FAREEFMAFAEAB (R

Total number of students and researchers supervised by the academic staff at faculties of IMaSS is shown above, together with the number of international students and researchers enrolled in each program.

B4 D AR (eopa SR REEs s S HEES4E) International Students (UG / MSc / PhD) (UG = Undergraduate.MSc = Master’s. PhD = Doctoral)

TIT ek HRETR EEl=P7A
Asia N. America C. &S. America Europe

61. 1. 2,

77 HR 77Vh

Oceania Middle East Africa

1. 1. 1. 1.

JUILEYF—RILZa K% TS5V 2R 2018.01.30
Université Clermont Auvergne France

A/R=23AVRX TH—IN\A NTF—YVAIAYVATILIAZIR Ry GRS
Innovations for High Performance Microelectronics (IHP) Germany
1-UERATREE Ry 2018.05.28
Forschungszentrum Julich GmbH Germany

ST REVRETEH 15> 20180723
Faculty of Engineering, University of Kurdistan Iran

NRIK[BEEB LYY — ANA Y 2018.08.16
Basque Centre for Climate Change (BC3) Spain

SAT YRR RMER k1 2023.05.16
Leibniz-Institut fur Kristallziichtung Germany

TERMMRE EXRERMEREREY Y — ai 2023.09.01
Industry, Science and Technology International Strategy Center, Industrial Technology Research Institute Taiwan
NI—ILIRAZIRT714VZY RS ZAVIVR 2026.03.12
Power Electronics Finland Association Finland
TL—YTHAVIKRE F/ATFILY FOZ Y AR R EITHEAR TL—v7 20260519
Universiti Sains Malaysia, Institute of Nano Optoelectronics Research and Technology Malaysia

EIABREAY EXRHMER. EFERERRFGARNZEZM =P} Fgen
National Taiwan University of Science and Technology, Industry-Academia Innovation College, College of Electrical Engineering and Computer Science, and College of Applied Sciences ~ Taiwan

BARIFIHREE KSR National Institute for Fusion Science, National Institutes of Natural Sciences 2007.09.13
BEfEEXZ Eﬁ’ftﬁ;ﬁﬁfﬁfﬁ%ﬁﬁ Waseda Institute of Political Economy 2009.04.09
— MR EEANT 74253y A5 — Japan Fine Ceramics Center 2017.04.17
NGK# XS4t NGK Corporation 2026.03.03

43




History | m=

2004
FRIGEE

2005
17TEE

2006
18 E

2007
19FE

2008
205

2009
EE

2010
2EE

2011
23FE

2013
256 E

2014
265 E

¢ TOMETRIFMEBB ORI romst: s—50BEHEHa LRI 4A)
OHETH 2B AR 2— (BHISERIFZOA TSR % FR74E CH8)
OEMNEIFNF—FRIFAR YL Z—(RaRT £t 2— (BHSTEHR) . 20RBE. BRI E—TRFR L2~ (TRAE) AR TERI4E CHHE)
OEIGEMERMA L2 —(EBM6e3E AR OHUBATYREL 22— (FROFRR) OBBRATATHE L Z— (FRI0FCAIH
ORBEF YA IIAT L Z— (FRIBZEAR) ONFy—EIRXTRI M) — [ rFax—ya ik
OILI2FEOXR-EROFFIHE A ENEE

EERE (hHEAGRSH. BNE. REED %) RMRIBE (FER 2B T2

Ecotopia Science Research Organization established (Apr)

(Apr.) (through reorganization and integration of several on-campus research centers)

Collaboration agreements with Chubu Electric Power Co., Inc., Aichi Prefecture, Nagoya City, etc.
Academic exchange agreement with the Institute of Process Engineering, Chinese Academy of Sciences

o o 24 = fiv3 7l =
¢ IO FET7HEMRERR (ZAEE OHRER) OFRE «n
EBE Y R I LISETS'05 DR
FMRIBTE ERALRELHHE, 1) —5 FAS-TEBRHT R, 7V b RS BEFITEMRRE TS 2—%)
Ecotopia Science Institute established (renamed by internal university decision, in Apr.)
International Symposium ISETS 2005
Academic exchange agreements with Kyungnam University, University of Maryland (Mechanical Engineering),
University of Washington (Center for Gene and Materials Engineering), etc.

¢ T METRIEMZEF (B XZOM BRI ~KH wr)

FMRBE (> P 7RMFHBCARBE LY €22 —. DERLREBRENRSO %)

SEREFHREE S DRE

Ecotopia Science Institute approved as the National University Inter-University Research Institute (Apr)
Academic exchange agreements with the Agency for the Assessment and Application of Technology (Indonesia), Research Center for

Eco-Environmental Sciences, Chinese Academy of Sciences, etc.
External evaluation committee meeting

O LEimFMERME L 2—2iE

ARFME 7Y 7 ERBRMA L 2 —ORE (Fr24E3A8L)

FRAM IR R DB x LI B4R (FR28FE L) IMaSSFR)

EBEY o RIYLISETS '07 DRI

EHERTE (BARHAT IR AR 2 FF 50N

Advanced Technology Joint Research Center integrated

Asia Resource Circulation Research Center established (closed in Mar. 2012)

Internal research exchange meeting launched (annually held thereafter; renamed 1MaSS Exchange Meeting in 2016)

International Symposium ISETS 2007
Collaboration agreement with the National Institute for Fusion Science

O TOMETREYRIVAEBEY RIDLDERE
Ecotopia Science International Symposium

O EIER T (RMEAALBABUEREN R
Collaboration agreement with Waseda University Institute of Contemporary Political and Economic Studies

® SNEBFHRZER 2 DBE

External evaluation committee meeting

© EBRYRIAISETS M ORE

FMRBE (7T 70y TRKSA S AOBREHHTIER ., A2 FIRAS T —5)

International Symposium ISETS 2011

Academic exchange agreements with KMUTNB Institute of Science and Technology, Indian Institute of Technology Delhi

© EFRYRIDAISETS 13DRE

FMZRBE (v L— Y77 b5 RPEPE)

International Symposium ISETS 2013

Academic exchange agreement with Faculty of Science, Universiti Putra Malaysia

LEFDTOPIC
O THEMAERBIR X & BL @R KRIL/ IO s2EBAR L 2—R) H2014F/ —~IVYBR2EEHEZHE
ZEEBARFZEER https://www.nagoya-u.ac.jp/info/winner/20141008.html

Prof. Hiroshi Amano (Graduate School of Engineering) awarded the 2014 Nobel Prize in Physics




2015 ¢
ERR27TEE

2016 ¢
285

2017 ¢
206 E

2018 ¢
306 E

2019 ¢
SHTEE

5/15080 (& FAL31E

2020 ¢
2EE

2021 ¢
3EE

2022 ¢
LEE

2023 ¢
SEE

2024 ¢
64

2025 o

TEE

TPk B S E Rt AT RE > 2 — D%
KEKWMEL Y 2T LIRFEFIABHE (0m)
MAMMBRREIL FfOZIZEBAR L 2—DRE
EEY 2RI ALISETS'05 DREE

Center for Advanced Measurement Technology Practice established (apr)
Reorganized into the Institute of Materials and Systems for Sustainability (IMaSS) (oct)

Future Electronics Integrated Research Center established (Oct)
International Symposium ISETS 2015

[EHNEAIRNF—DEHOMEEYRTFLRERSR | & UTHRFIAB-HRMAKRFICEE «n)
CERR R [ EBNSEAMBR A 71/ —ya T 7L AISARMZE 7OV ]

(e FFEHETOVIY N DBHBAZHERADE2RMAAZACHE

Designated as a Joint Usage/Research Center for Materials and Systems for Innovative Energy Conservation (aApr)

Selected for MEXT Interdisciplinary and International Human Resource Development Project
Nagoya University Tokyo Office established at Waseda University

(4H>

(108)

EIBE S 3EICMaSS 2017 DR

EERE (—BRMEEAT 7 2Tz E—)

FMRABE (FLINESA—NINZaKE A /R=9aV X T— (/8T =TV A7AVOTLY FAZIR)
International Conference ICMaSs 2017

Collaboration agreement with Japan Fine Ceramics Center
Academic exchange agreements with Université Clermont Auvergne, Innovations for High-performance Microelectronics

IRNF-—FERILI bO=I XKERFER (C-TEFs) DIRE

(6R)

IXNF—FTHILY bO=S RiRZEEE (C-TECs) DEIER 2n)
FMRBE (- EBAAREE. LT RE L AZ TR, NROQBEBH L 2—)

Energy Conversion Electronics Experimental Facility (C-TEFs) established (un.)

Energy Conversion Electronics Research Building (C-TECs) opened (Dec)
Academic exchange agreements with Forschungszentrum Julich, University of Kurdistan, Basque Centre for Climate Change

EBE 45 ICMaSS 20190

FATIRTE (/S FI7 REBRIFEBPIY) weA2RBEHRBIT (20244£118)

International Conference ICMaSs 2019

Academic exchange agreement with the Department of Information Engineering, University of Padova
(transitioned to a university-wide agreement in Nov. 2024)

J-Innovation HUB it 4 — 7> / X —¥a UL (CHRIR
Selected as the J-Innovation HUB Regional Open Innovation Center

E R FEICMaSS 20210 B
International Conference ICMaSs 2021

[REAME THERERITRAEIRNF—BI TR —DEHOMBE YR TLRFER S
EUTHRBENA-ERIMER S OHEE «n)

Joint Usage/Research Center designation renewed (Apr)

(for environmentally harmonious sustainable energy materials and systems)

Elﬂ“%;%lcmss 20230F
FMIERBE (51 7=y VRSN EMF. BB TEBMMERELN S RMERER L 5-)
International Conference ICMaS$s 2023
Academic exchange agreements with Leibniz Institute for Crystal Growth, Industrial Technology Research Institute (Taiwan)

BEBAFZ EDFT7/OYV— TR 74 /NVERME CGRkiPk-o 27 AHRA TR, T35
SRR EE S DR

Nagoya University Summer Technology Festival held

External evaluation committee meeting

KM 2T LREFR10BE
E R4 #ICMaSS 2025 DR

10th Anniversary of IMaSS
International Conference ICMaS$s 2025

- THMRF )
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Featuring Science and Technology,

IMaS$S Future Map
IMaSS tHR#ENL—

IMaSS
**F18

(IMaSSREFRBE) (3.
[HBICEhND | BHEKXRE REME - RTLRRFAOMRE! |
ZBIFTCELHBBHNOBRFOMEANDEFELZRHTWELITEELS
HIELI-BRE&TT,
[Featuring Science and Technology, IMaSS Future Map] is the video that is
"the research of IMaSS Lucidly Explained,” and we do hope that you enjoy
watching it and at the same time deepen your understanding of our research.

@
RN —HEBEEEMORRENITS
Tgé ! J'A"lﬂ'{'%iﬁsmﬁaa')f@(\. ?

New Technology! The development of the next generation
material SiC is too great! What are SiC crystals?

Enﬂu

@ YouTube
https://youtu.be/g4S4cv3stHU

CEEUTIT N ()
GaNMIDOFHEMNARAITES !
N —HEEDOEROIE! ?

A revolution in the slicing technique for GaN,
a leading high-quality semiconductor!

@ YouTube
https://youtu.be/PTHXJdOzO6Y

IMasSkRFHE 518 m

RUERTVIVDFERERICKIN!
FrR=2aAVIVIVITODWTES!

The world first! Successful flight demonstration in space!
The next-generation rocket engine is much too amazing.

0|
Je

[E]:E0

2 YouTube
https://youtu.be/Jd2imyEYTX4

e e E— I3
RUERIT7H—TVEBIPRATTES!
HBOAOFIMILRAERFIL!

Next-generation Air Curtain with
Deep UV Technology!

@ YouTube
https://youtu.be/dgoZ1bpGaqgs

IMass %% ¥ 8 H5H m
F/DHEHFRD

EERERZIRAD

Capturing High-Speed Phenomenon in

Nanoscopic World!

@ YouTube
https://youtu.be/99c1QKMj_rl



DNATH/HiF%
BHBECHET S

Achieving Full Control of
Nanoparticles Using DNA

@ YouTube
https://youtu.be/s50mTVJInmUU

F/—rTRETH!
HASREIRXILF—ZBEDOFv/INVH

Nanosheet technology developed to
boost energy storage dielectric capacitors

[ -d.'!!

@ YouTube
https://youtu.be/DpEFET_LQRS

iR oA N—] D)
BRITRERG 1/20!?
ANRY ML TRAERKIH !

The time for analysis is cut to one-twentieth!?
It is time-saving with spectral super-resolution!

@ YouTube
https://youtu.be/b4XJG7A_XxWw

IMaSSHFFI8E 8128 a

SEBLEDZX OB ZGanh Fi7-IE(L!
~BHO—BTEBFEDEA ! ~

A miraculous match leads to
the first observation of a superlattice!
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@ YouTube

https://youtu.be/cW57i_m9Q7Q

[
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Unbelievable! Continuous-wave lasing of a deep-ultraviolet
semiconductor laser diode at room temperature is realized

@ YouTube
https://youtu.be/E12Srwk41-c

IMaSSARFRFAER FoH
Hdhthbr/ -2
REEERITOKBF/¥—F

Nanosheets made out of EVERYTHING!?
Nanosheets created with surfactants

[m]% F =]
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@ YouTube

https://youtu.be/9GEYDPIP10s
IMaSSA R FAER 55113 n
T5A2=FAUTHEEAN!

RS REDORRIC—FHIAD < Hkil

-Future Energy-
One Step Closer to Nuclear Fusion Power Generation

o
o e A
G
@ YouTube
https://youtu.be/QSUxpB93NKw
IMaSSHKRFER 55133H

BREIRILF—DRRAMY Y FICHE!
Web-GISEEDAI 7S5y h74—L

Web-GIS Al Platform:
The Best Locations for Renewable Energy

[Elp=]
O
3 YouTube

https://youtu.be/9u1JiKbuKOs
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Institute of Materials and Systems for Sustainability, Nagoya University

JNIVERSITY

EEFE T 464-8601 BHBRELEHEHTREXAEL Furocho, Chikusa-ku, Nagoya, Aichi 464-8601, Japan

b A TEL : 052-789-5262 FAX :052-747-6313 PHONE : + 81-52-789-5262 FAX : + 81-52-747-6313
Mail : contact_imass@t.mail.nagoya-u.ac.jp
https://www.imass.nagoya-u.ac.jp
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