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mIMaSsS

Institute of Materials and Systems for Sustainability

The Institute of Materials and Systems for Sustainability (IMaSS) engages
in research on topics ranging from materials and device development
to systems technologies toward the realization of an ecological and
sustainable human society.

IMaSs consists of the Center for Integrated Research of Future Elec-
tronics (CIRFE), Advanced Measurement Technology Center (AMTC),
Division of Materials Research (DM), Division of Systems Research (DS),
two funded research divisions, and 9 industry-academia collaborative
chairs.

CIRFE engages in leading-edge electronics research, including unex-
plored research areas of devices with gallium nitride (GaN) and other
post-silicon materials, while also cultivating top-notch human resources
to lay the foundations of future electronics industries. CIRFE promotes
GaN collaborative research with one of the funded research divisions,
the industry-academia collaborative chairs, and the consortiums for
GaN research and applications.

AMTC specializes in advanced research such as electron microscopy
imaging and measurement technologies, as well as human resources
development. The Center also provides technical support on nano-
technology to researchers both in Japan and overseas through the
Nanotechnology Platform Consortium Project supported by the Minis-
try of Education, Culture, Sports, Science and Technology (MEXT).

DM promotes research and development on energy-saving, ener-
gy-producing, and ecological materials. The Division is also leading the
new collaborative project among six university research institutes,
“International, Interdisciplinary Joint Research Project on Design &
Engineering by Joint Inverse Innovation for Materials Architecture”.

DS and the other funded research division are engaged in research on
ecological energy conversion, network systems for power and traffic,
and materials circulation and recycle systems.

IMasSs has also been designated by MEXT as a joint usage/research
center of materials and systems for innovative energy management
and is vigorously promoting joint usage and research with domestic
and overseas universities and research institutes.

Director NARUSE, Ichiro
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IMaSs ##X IMasSS Organization chart

FEIT LY bOZ T REFERZT A >/ 42 — center for Integrated Research of Future Electronics (CIRFE)

BRKT/\A AEB Device Innovation Section

&SR Crystal Growth

XM - RE Surface/Interface

+ /¥ 7T\ X Nanomaterial Devices

IXIVF—Z#T/\A X Energy Conversion Device

#i%7/\1( X Advanced Device

+/BF 7/ A4 X Nanoelectronic Device

HAEETE T /N1 X Semiconductor Engineering and Integration Science
BRI)VF T4y IR ZaL—3 88 Multiphysics Simulation Section
J0V7 4 7 EWERYE  Frontier Computational Material Science
AvE1—T 47 AMEREFE  Materials Science based on Computics

WA REITER  Materials Nano-Characterization Section
+/EFWH Nano-Electronic Materials

B R 7 LSFER  System Applications Section

INT—IL% bO=Z% X Power Electronics

BAMER RF Circuits

BEPEZEER International Research Section

F LWL I RZERDREFE  New llI-Nitride Approaches
#1387 /\1 ABHE New Device Development
WEF G E R 3
BiZCERERER Research Strategy Secion

Industry-Academia Collaborative Research Section

SEEHAIFR SEEt > % — Advanced Measurement Technology Center {(AMTC)

BEFIAMEEETBER Electron Nanoscopy Section

+/ BEOHMERE  Nanospectroscopic Materials Science
BFHEST /WEITSF Electron Beam Physics

"z
TS AIIXIVF—TH Plasma Energy Engineering
BERIFEHBIER Elementary Particle Measurements Section
RERERAIMERFIH  Instrument Development

JEEHAIER Electromagnetic Wave Measurements Section

*j*ﬁl%l]%%BFﬁ Division of Materials Research {(DM)

WA RIMEER  Materials Physics Section
HERAESE  Computational Fluid Dynamics
ZIMEHMEE  Porous Materials Chemistry
+/#@EHIfE%  Nanostructure Analysis and Design
5/ Theoretical Chemistry

WHIERETER  Materials Design Section
REMB IS Environmental Materials Engineering

< X T INBl B ERFY pivision of Systems Research (DS)

B AT L\88 Conversion Systems Section

] - TxJ)VF—I% Energy and Environmental Engineering
WETX)IVF—XFLIE Propulsion and Energy Systems Engineering
By bT—9 2 A7 LB Network Systems Section
HEIBE AT L Wireless Systems

IXIVF—YRF L Energy Systems

@Y AT L Transport System

(EMEAZTERFY) Funded Research Division
IXIVF—Y AT L (PERES) FHHBAZEERR
Energy Systems (Chubu Electric Power) Funded Research Division

B X R YEEHBER  X-Ray Spectroscopy Section

IXIVF— - BREMEES Energy and Phase Interface Materials Science
B /INITEHAIER Nanofabrication & Characterization Section

+/ A7 INA X Nano-Spin Devices

F/AEY - BEMEMRIBIR TS Engineering for Nano-spintronics and Magnetic Materials
T/ AF =Y AFETFE  Nano lonics Design Engineering

F/INNAFTINA A& THE  Nanobiodevice Design Engineering

B4 704 X8 Materials Processing Section

+/ #EER¥ Functional Nanomaterials

ZIHIUEE  Radiation Chemistry & Biology

BEER A7 A& Circulation Systems Section

BEIXVF %% X7 L Envionmental and Energy Biosystems
BARERNRE BIELBETRIF—LREI OO0 — « YT LOFHRICEI T 5H%E
Study on renewable energy and environment/ecology system assessment
for achieving sustainable society in harmony with nature

I3+ IX/VbF—TI% Eco-Energy Engineering

IXIVF—ERERIY Energy Resources Recycling Engineering

FAZGEIRNT—I LY bOZ 7 REMZRERF
Toyota Advanced Power Electronics Funded Research Division

CEEFEHRIFFZEERFY) Industry-Academia Collaborative Chair

ERHE - K BIMPEEICET NA RF—T VA /N—=2 3V F5RT MY
AIST-NU GaN Advanced Device Open Innovat ion Laboratory
FIREHNT—I LY FOZY RAEZ BRI

Toyota Advanced Power Electronics IA Collaborative Chair
TYY—BBEANT-ILY FAZY AEFHEBIRERM

DENSO Automotive Power Electronics IA Collaborative Chair

LHAM GaN St 7/ \ 1 RIS BEF R

TOYODA-GOSEI GaN Leading Innovative R&D IA Collaborative Chair
TBAE R AL T /N1 R EZ R R ZR A0S

AsahiKASEI Innovative Devices IA Collaborative Chair

(RFZCRRHESS) Facilities

EHAPH GaN /N7 —T/\1 REZ R EMZEER

TOYOTA CENTRAL R&D LABS GaN Power Device |IA Collaborative Chair
=7 2 HIL GaN B 7/ \ 1 REZ BRI

MITSUBISHI CHEMICAL GaN Substrate Devices IA Collaborative Chair
O—L#BERY I 1L — 3 VEZHRAMZEEP

Rohm Multi-Scale Power System Simulation |IA Collaborative Chair
TV =BT/ H— RSB ERRRHEREP

DENSO Nano-carbon Research & Innovation IA Collaborative Chair

IXIF—BHIL Y O ARERER CIRFE-Transformative Electronics Facilities {C-TEFs)

BeEBTFHEMBER
IR TR

High Voltage Electron Microscope Laboratory

Research Facility for Advanced Science and Technology

(EEIFIA « EEIFFZCHLER) Joint Usage/Research Center

F 558 fE—E Facilities and Equipments

CIRFE TXJVF—ZEMI LY bOZ Y AREER CIRFE-Transformative Electronics Facilities {C-TEFs)

HBEEEFEMBMER High Voltage Electron Microscope Laboratory

SR T EMZE MR Research Facility for Advanced Science and Technology

HiEH%ESZE Shared Equipment Laboratory

ERR « EFEEA VY7 — A1 /=Y 3 Vi EIE (DEJI2MA) 7O 14+ Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI2MA)

GaN J>Y—<7 /s The Consortium for GaN Research and Applications
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EHRER S Research Collaboration

Index

FRZEFRMEFI Financial Information
SR HREE - BR824 Number of Patent Applications and Granted Patents

#HEEM Educational Contributions
5% Facilities JAE History
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Vice - Director

SAITOH, Koh

1997 F R R E R IREFHRBE
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2014F K EHIR, 2020 F K REMH
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T/ AR TR OISR S KUY T
MEDEREZTOTCVNS, RIAISHHFE
ZLEVERBEICERYBATNS,

Koh Saitoh is currently the vice-director of the
Institute of Materials and Systems for Sustain-
ability (IMaSS) at Nagoya University. He
received a DC degree from Tohoku University,
Japan, in 1997. After serving as a research
associate at Tohoku University, he joined
Nagoya University in 2007 as a lecturer of the
EcoTopia Science Institute in 2004, then
became an associate professor in 2009. He
was promoted to a professor of the same
institute in 2014 and became a professor of
IMaSs in 2015. He became the vice-director
of IMaSS in 2020. His research interests include
electron beam physics, electron crystallogra-
phy, and diffraction physics, , with special
emphasis on developing measurement tech-
nology using innovative electron beams such
as electron vortex beams and spin polarized
electron beams. Recently, he has started the
application of the machine learning tech-
nique to electron microscopy data.
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Director

NARUSE, Ichiro

1989FEZHEAFKFRTFMIERHE L
SRAIRRHAERARE T (T2 L) . EEEMR
FREENF . BIEUR. BIEEIZ T 2007FE K
AHBRFAERTIEARAERIBETZE
WHIR, £/ 201282BLY T OMETRE
ZErFREIRE LT RS, 201 7E KU HZERTR]
FrR. 2020 4 BKYUFR. EMIFRE-T
KIVF—TETHY NA AR EEY -7
RDWREE 5 AL ZEENDAEBH, NOx - SO - 1
HF - KIBFEDOWMESE MRS DE AR
B BEL MBI R DREEEITO TV,

Ichiro Naruse is currently the director of the
Institute of Materials and Systems for Sustain-
ability (IMaSS) at Nagoya University. He
received a DC degree from Nagoya Universi-
ty, Japan, in 1989. After serving as a research
associate, an associate professor, and a
professor at Toyohashi University of Technolo-
gy, he joined Nagoya University in 2007 as a
professor in the Department of Mechanical
Science and Engineering, then became a
professor of the EcoTopia Science Institute at
Nagoya University in 2012, and the vice-direc-
tor of IMaSS in 2017. He became the director
of the same institute in 2020. His research
interests include energy and environmental
engineering, especially for the elucidation of
combustion and gasification behaviors of
biomasses and wastes and coals, and studies
of the emission behaviors of NOx, SOx, partic-
ulate matter, and trace metals including
mercury and the development of their
control techniques.

B E
W o M =

B RERFT BUR

Vice - Director

UCHIYAMA, Tomomi

LEBARFEF BEERZER T 2009F
ICTOMET7RZEHERMEIR. 20158 &Y
KRB AT LFRRFAEIR. 20185F £
YEIFTR. BRI ERENFEE L URMG
TH B REDEEFRZRIEL
BWEASHNZBERICET 2. B
BOMBBLHIE, TEABEEICEYEA
TL3. T IVF—ZFERALIOT
TN EEBERBENEKEORKE - HEE
EITHINLTV S,

Tomomi Uchiyama is currently the vice-direc-
tor of the Institute of Materials and Systems for
Sustainability (IMaSS) at Nagoya University. He
received a DC degree from Nagoya Universi-
ty, Japan, in 1987. After serving as a research
associate and an associate professor at
Nagoya University, he was promoted to a
professor of the EcoTopia Science Institute at
Nagoya University in 2009, then became a
professor of IMasSS in 2015. He became the
vice-director in 2018. His research interests
include computational fluid dynamics and
fluid engineering, with special emphasis on
investigating the elucidation, control, and
industrial application of multiphase flows in
which more than one phase (i.e., solid, gas, or
liquid) occurs. He is also devoted to the
development and social implementation of
loT sensors and micro-hydraulic turbines that
effectively utilize hydraulic energy.
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Director
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Vice-Directors

— RIVF T4 IARZ2L—3 8B Multiphysics Simulation Section

— ﬁﬁﬁ%’l&ﬁﬂ*ﬁ%ﬁ Materials Nano-Characterization Section

MEREILYbO=—IRAEREMAFTEL2—

Center for Integrated Research of Future Electronics L — JRATLIGAER system Applications Section
(CIRFE)

— ERZFEEE International Research Section

— E?—fﬂlﬁ]m;‘i%ﬂ Industry-Academia Collaborative Research Section

L— FFZSEEBRER Research strategy section

— BEFIAMBEETRIER Electon Nanoscopy Section

= 1t 3y =4 3g)[ 2 . .
s, e — Ee,ﬁﬁlﬁa'l',ﬁunrf Electromagnetic Wave Measurements Section
MR = TRl TR 2 —
Advanced Measurement Technology Center M 3
(AMTC)

517 IZB Elementary Particle Measurements Section
— X ﬁs‘?ﬁi‘é%ﬁﬂﬂ%ﬂ X-Ray Spectroscopy Section

— F/MNIHAIER Nanofabrication&Characterization Section

— MEAIEEE Materials Physics Section
FHIBERPS o

Division of Materials Research — PARIEEETER Materials Design Section
(DM)
L— ## 70O+ XEE Materials Processing Section

— E‘@:/Z?_'A‘E‘B Conversion Systems Section
AT LRIRERFT
Division of Systems Research — &Y FT7—2 A7 LER Network Systems Section
(DS)

B 1@%‘717—'.&‘&‘5 Circulation Systems Section

%A T LRI

IXRIVF—IRT L (HERES) FHIFZSERFT ZRPYRgE

Energy Systems (Chubu Electric Power) Funded Research Division

FIREHNT—I LY bO=I R FHIHRZEERPT

Toyota Advanced Power Electronics Funded Research Division

FEASHR -2 K BIMHEERRET NN AT —T A/ RX—=23V 5K

AIST-NU GaN Advanced Device Open Innovation Laboratory

FIREHNT—IT LY O IR EF R EHZZZERT

Toyota Advanced Power Electronics Industry-Academia Collaborative Chair

TVY—BEBEANT—ILY AR EF G RAZEERM

DENSO Automotive Power Electronics Industry-Academia Collaborative Chair

EHAEMRGaNF IR T / \1 R A EF i R 22 58T
TOYODA-GOSEI GaN Leading Innovative R&D Industry-Academia Collaborative Chair

TEAE AR T/ N1 R EEF 1 EI R ZEER T

AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

BHRPHAGaN/NT— 7T/ REZ I RAZZEBM
TOYOTA CENTRAL R&D LABS GaN Power Device Industry-Academia Collaborative Chair

=Z73HIVGaNERT ) \1 REF I FEIRZEERM
MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair

O—L#EERYIal—aVEZRT R

Rohm Multi-Scale Power System Simulation Industry-Academia Collaborative Chair

TV BT/ h— RV ISR EF I EHZEER

DENSO Nano-carbon Research & Innovation Industry-Academia Collaborative Chair

TR

ILY7 b=V R
ERMELY2—
E5pE

IXIVF—E|ILY O RARERER

C-TEFs / Center for Integrated Research of Future Electronics, Transformative Electronics Facilities

= EE TSRS
High Voltage Electron Microscope Laboratory

SFeimiR i R e AR

Research Facility for Advanced Science and Technology

L HIRFAESER

_ gmzEE o
Administration Office for Research Institutes #HER General Affairs Division
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Center for Integrated Research
of Future Electronics
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Director

AMANO, Hiroshi

CIRFE
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https://www.cirfe.imass.nagoya-u.ac.jp/index.html

The Center for Integrated Research of Future Electronics (CIR-
FE), established in October 2015, engages in leading-edge
electronics research—including research in the untraversed
area of devices with gallium nitride, carbon nanotube, 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 seven 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, measur-
ing, 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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Device Innovation Section
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@ ﬁEEEHEYLE/Crysml Growth

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, such as gallium nitride
and silicon carbide, and nanocarbon materials. A fully integrated
research approach enables us to establish a unified process from
crystal growth to device design, manufacturing, and assessment.

http://www.semicond.nuee.nagoya-u.ac.jp/

RMKRTL IO ZIROEBEBRZERIA) I LRLEDF
BRTNARERBETSHODFT—XMOENERRB/\IVIKE
BEENS AEREFHEE. S/ BEORERUMIEET. A
BITHREZTOTVET,

To realize gallium nitride semiconductor devices that will serve as
the 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.

trE—kK Director of CIRFE
X B &  AMANO, Hiroshi
6] Professor

SREEHET ) A RDAIRE SR T LS

. Generation of noble nitride-based devices and
RIS  their contribution to the development of new

infrastructure

HONDA, Yoshio

HHE Associate Professor

LRSI S DA A R B

X Creation of sophisticated devices based on Nitride
Project semiconductor

H NE NITTA, Shugo
AR Designated Associate Professor

R SRS MBI L3RR T 1 RBIR

Proi Study on innovative nitride semiconductor crystal
PIEEY growth technique and future devices

M )\T4  SENA, Hadi
HEE Researcher

EALMFTHRIC L DHBTRIRICRI T BH3E

Development of heterojunction bipolar transistors
Project (HBT) by nitride semiconductors

mE {EK  FURUSAWA, Yuta

HRE Researcher

T4 RNV R ¥ vy 78 (BAIGaINN) DfEZMR. 7 /%
A AHEBEDHFE

Study on crystal growth and device function of wide
Project bandgap semiconductor (BAIGalnN)

WATANABE, Hirotaka

HRa Researcher

FRTNAARRD b D@ mE R LY E i ERMRD

) High quality nitride semiconductor crystal growth for
future devices

T FF  SASAOKA, Chiaki
RHEHUR Designated Professor

BRI GOBBBEVT A ZOFE

Study on nitride semiconductor crystal and devices

EH K&  TOMIDA, Daisuke
TR Designated Associate Professor

BERT Y E = 7R RS EL T O 2 DRI

Proi Development of fabricating process of nitride
roject crystals using supercritical ammonia

ANDO, Yuto

Researcher
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SR T — T\ R DB

Proi Development of Nitride Semiconductor Power
LIEEY Devices

BT B FUJIMOTO, Naoki

15ie=1 Researcher

BREGaN/ L EROR SO

) Research of growth technology of high quality GaN
bulk crystal

1E YE, Zheng

Researcher

BOREEDNICE DB FTHRMOVPERUE R IGHET
ERRFBIZDMREA

) Growth mechanism and gas phase reaction on
Nitride semiconductor MOVPE analyzed by
high-resolution mass spectrometry
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7IWLo=S>  Arulkumaran A g ISHIKAWA, Yukarri AH J— OTA, Koichi
BEHE Visiting Professor BRHE Visiting Professor TEHE Visiting Professor
N R X KOIDE, Yasuo oA NAKAMURA, Tohru o A I MATSUMOTO, Koh
ZEHE Visiting Professor BEHE Visiting Professor EEHIE Visiting Professor
2 E & LIV, Yuhuai Hf B TANAKA, Atsushi R g5iE NISHITANI, Tomohiro
REHE Visiting Professor BREAESE Visiting Associate Professor BEAHS Visiting Associate Professor
D85 EH  WAKEJIMA, Akio DK M KORA| Takao
BEHEHE Visiting Associate Professor BALHE Visiting Faculty

® ﬁ@'ﬁﬁ/Surfuce/lntechce

https://ujihara.material.nagoya-u.ac.jp/

RE - IXINF—RBEEZRRTBHDINT—TINA X,
ABEBMLED. €SIV IR BEE. ESICIFAIFEITRIID
BYNVBERRET. INS2THMESNTLSIERAER]
ZERBLABISLT MAZEESELIHRALGMBVE
RAEOHIBLEORKEMBOREZEELTCVET,

FIAEERE B UIHARA, Toru
E26d Professor

FERMRA H Z X LICEDHR 7 Ot ADBREMEE
MR RERER (SICPAING L) DRIR

) Study on a novel processes based on crystal
growth theory for high-quality crystal of functional

materials (SiC, AIN, etc.)

[RE X  HARADA, Shunta
HEHBE Associate Professor

sl SRR O REIE
Control of defects in crystalline materials

S & ZHU, Can
TR Designated Assistant Professor
GEEl ALk BB RESICRRD/ IV RE

) Bulk growth of high quality SiC crystal by solution
Project [

The materials used for

power devices, solar batteries, LEDs, ceramics,

and superconductors that help solve environmental and energy prob-
lems, as well as proteins required for drug development analysis, have
crystal structures. By increasing our understanding and utilization of crys-
tal growth, we aim to develop various materials that may change the
world and produce materials that we have never encountered before.

TSUKAMOTO, Katsuo

Visiting Professor

Bl =5

B
%ﬁggug‘j BOSERRENZFMALIHRRRELE S /&R

. The Creation of Bio-inspired Novel Functionalized
WIEES Nanomaterials

TAGAWA, Miho

Associate Professor

aE &
FHEARIR
Crystal Growth of High Quality SiC

FURUSHO, Tomoaki

Designated Associate Professor

A ¥/ TSUNOOKA, Yosuke
HRE Researcher
el SREETIRILY Y

Digital Twin for Crystal Growth

= YONEZAWA, Yoshiyuki

Visiting Professor

Ok

YU, Wancheng

Researcher

SUZUKI, Koki

Researcher
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F HE H§  UDASatoshi BA BB
EEHET Visiting Professor EEHIS

ZH AR KUTSUKAKE, Kentaro B B
REMEBIR Visiting Associate Professor HRHEAEE
7% EF  YOKOMOR|, Maasa

FRZRIBIRIRE Researcher

@ 'j"/*i*:'l'if/“’rZ/Nanomarerial devices

https://nanoflex.jp/public-j/index.html

VEERAMIBARRBEILI OV ADAIEZERL.A—R
YF/FA-TIRRENS T/ BEMHORFHZEDN LT BB
TEEIEDEDSZEFT/NAADRRICMIBATVET, AR
DR ENFNICEEMCFENTERMNEDLH LN\ F TP
EENBEREERLIEVITSTIVTNAAZRREL. ILYH
AZJRENAT EREDBEZED OEDRRTELICES
HBZVHEDERICEMLET,

Aiming at the creation of future electronics with affinity for human
beings, we are striving to realize electronic devices that are trans-
parent 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.

A F 3=  OHNO, Yutaka
B Professor
e RERT/MRUCEDEIRIVF—REIET /A

ADAH
Development of energy-saving advanced

WYIEEY  electron devices based on nano-carbon

materials

d
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@ I*}b#‘—g*&?li’fZ/Energy Conversion Device

https://www.material.nagoya-u.ac.jp/photonics/

FiEE B USAMI, Noritaka

BIR(TFHERD) Professor
RN S B LRz LR SRR AR B
it

Proi Advanced photovoltaic cells with
LSS earth-abundant materials

@ %ﬁﬁ‘ﬁj_‘:/"{Z/Advqnced Device http://sudalab.skr.jp/

A B &  SUDA, Jun
BI(TFHFRELD Professor
GaN/\T—F /N1 R

GaN Power Devices

@ j’/%%j_':/(’rZ/Nanoelecrronic Device

http://alice.xtal.nagoya-u.ac.jp/nanoeledev/

B IR bz NAKATSUKA, Osamu
BUR(TEHERD) Professor

HENT/BF T N\AADHDIVEHGREES L UR
EH AT ORZER 5
. Research and development of thin film and
interface engineering technologies of group-1vV
semiconductors for low-power consumption
nanoelectronic devices

#H &R
RIBTERRD

HORITA, Masahiro

Associate Professor

T RINY Ry TSRO AR5

Characterization of material properties of wide
roject bandgap semiconductors

@ %ﬁgi%i’/('fx/%miconductor Engineering and Integration Science

http://www.nuee.nagoya-u.ac.jp/labs/miyazakilab/

= IF F — MIYAZAKI, Seiichi
BIR(TEMERD Professor

FIRBEF T/ \A ABRICA TR 7O X -5HEICRE T
S5

Study on Materials Processing and
Characterization for Advanced Electron
Devices

RIVF 74T v IRV Zalb—2a>ER

Multiphysics Simulation Section

RIWVFITA4IVYIRVZAL—Ya VB TIERFLANILDE—R
BHELIIORIEY VB RENZERANZEFZNLTCRE
TBEIIWF IV IAKRICEDKFETREREZREDY
Zal—YavoRBREBELTHEET>TVET. Z0M. B
{EAVILRFBINT—FTNARADRRELITOTVET,

®© 7074 T7EIEYEFRIFEFrontier Computational Material

The Multiphysics Simulation Section is engaged in research with the
aim of realizing multiphysical-system-based predictable crys-
tal-growth simulations that integrate first-principles calculation with
macroscopic fluid dynamics via thermodynamic analysis. Addi-
tionally, this section is pursuing proposals for new gallium-ni-
tride-based power devices.

Science https://shiraishi-lab.movabletype.io/

I+

A B SHIRAISHI, Kenii
Bz Professor

PSRN EOHES 211~ 3 VI BHI%

Computational Studies on Semiconductor
roject Crystal Growth

7 # 72 Bl YOSHIMATSU, Katsunori
I Associate Professor

BEMESY L2  ORAAEIHR

Computational Science on Crystal Growth from
roject Viewpoint of Fluid Dynamics

HFE BE R ARAIDAI, Masaaki

B Assistant Professor

B REETREHE R L ARE REWEOWRE

First-Principles Study on Electronic Property of
WS surface and Interface

RIVF 749w ATREPH T HERMEBE
Crystal growth process clarified by the multi-physics simulation.

N7 ANV k VALENSIA, Hubert

BALEE Visiting Faculty




@ 3)51-5‘{71%%‘*43"—/Marerials Science based on Computics http://ccs.engg.nagoya-u.ac.jp/oshiyama/index.html

MERNZOERIF. TZORBEZZ.ABOEELHUICESELET,
MEDIANAVDREEMERZOERITENTICIE . MEZEFHE
AEFEALOBMENKRETT. ZNEIA V21— TV AEMUET . KL
DAV E1—Ta VR -7 TO—FITK) INT =B EF /K18

EEROBFDERZBIELTVET,

Progress in materials science contributes to our life via the development of

technology. To take advantage of recent amazing develop
computers for materials science, it is imperative to make interdi
collaboration between physics and high-performance compu
we call computics. We aim to forward the progress in science
semiconductors and nanoscience based on the computics appr

e

1L JE  OSHIYAMA, Atsushi
FEEIE Designated Professor

EBFRE—REHEICLSGNT ER 2 v )L RFIBIZDER
RERAT Y THOBEVEFEOINEHSNARPICEVIAEND

ments of
sciplinary
ting, that Bui, Shiraishi, Oshiyama: Appl Surf Sci 2021
of power

oach.

JA4 ¥ *£IU =  BU,ThiKieu My

TR Designated Assistant Professor

i

First-principle study on thin-film growth and
WESS surface/interface properties

HAR XH IMOTO, Fumihiro

HRa Researcher

BFRIATERPICIGERRRBLUOERE - REMED

GaNOMOVPEREDE—FIEY S1L—vaY

First Principles Simulations of GaN MOVPE
Rl Growth

EJIl KX  CHOKAWA, Kenta

MRE Researcher

B ERBTREH TR LB EE REIORE

. First-Principles Study on Electronic Property of
Surface and Interface

SRR TR A L HRE REIE O

; First-Principles Study on Electronic Property of
Surface and Interface

5t Ui 490 14 A% AR BR

Materials Nano-Characterization Section

BFEME -BFHRAOTZT7r—Z AV BERE
ICBFBTINAADS/ AT =1L FRZY R %
BHEL TN\ ZBEOERS AP FEFREDNE
FHEDERGEHAZECLIREEFHEIMEE
EFLT—RELTHREZEDSTVET,

® F/EFYMNano-Electronic Materials

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.

BEIREE T/ 711\ RERIT

Analysis of nano-devices under operating condition

BOMREEBFEME - ROY ST —ZRV .

EMERIED T/ R —IV S VI ZAZREDRT > v VAL

Direct electrostatic potential mapping in nano-scaled FET under operation
mode using electron holography

EE &8 NAGAO, Masahiro

HEBIR Associate Professor

[RF R BFERBON
Electron microscopy Electron holography nano-scale
analysis at atomic resolution potential distribution analysis
gltra—k Vice-Director of CIRFE
H+=EET IKARASHI, Nobuyuki
i Professor
Wz F/UERRE LR ETFEREEICLDEFNT /N

AHFERHE

Nano-science and advanced electron
RIS microscopy for device innovation

P RER T\ ABRICA AR EFIEMEIAICKL
FAZERE e
) Analysis of Magnetic Properties by Advanced
Electron Microscopy toward the Development
of New Devices

d
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TFH 2%  KANO, Emi

Bh# Assistant Professor

NS

BAVEE (REER)

TANAKA, Nobuo

Professor Emeritus

RAHBFEMBVEICLDRLAY VLA (GaN) ZHhibE
LTe B eS0T

Proi Advanced electron microscopy analysis of
WEEN Gan and other nitride semiconductors

VAT LG ER

System Applications Section

NATVYRA—PERBEBE.EAA T ESITIER
HAMERTERAINSBENERBPEEGEE (E—2) D5
MEENEBEREBNE LT /NT —FEEKSEF, HIH
NH BROFERELENT—ILYbOZIAEMDIS
BRZTVE T L B AUY L (GaN) DFHZEED
LicBREESEISRICAIF TOMRELIT>TVET,

® INJ—ILYPMO=% X “Power Electronics

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 applica-
tions.We also conduct researches for RF applications focusing on the

advantages of gallium nitride (GaN) devices.

http://pelab.imass.nagoya-u.ac.jp/

B B

FRHE

MRETHRBICHELEX

AESBHE(VERI—IV

E—REH. Fr/NVE2REIC
FURED /Ny T UBEHEIC
R EBBANSERLHLDD
IZxt L TAn T EAEE)

Sightseeing electric vehicle
developed in our laboratory
(equipped with in-wheel
motors, can be fully charged

by capacitor charging

min compared with 5 h using

conventional batteries)

AR B YAMAMOTO, Masayoshi
B Professor

GaN & SIC/\T—HEAE Y1 —)UHiliE Z DEEISH
GaN and SiC power semiconductor module
Project techniques and its industry applications

MH K@

MRS

ARAI, Daisuke

Researcher

ND—TILYAZYRERICERENSGaNT/\ (X
sl ORBORITE BB

Analysis and optimization of the behavior of
WSS GaN devices used in power electronic circuits

i E—
WRE

SHIGEMATSU, Koichi

Researcher

. \U—ILYNOZIZEENFOVATLYIab—Y]
FIEREE R

Research of advanced system simulation for
WEEN Power Electronics and it's applications

K iz YONEZAWA, Yu
H3RE Researcher

GaN & SIC/\T— 8% EA L e EB e
BEODFAFE

Research of high efficiency electric power
roject conversion circuit using GaN Semiconductor

Devices
SATO, Shinji e EW
Visiting Professor BEHE

Input Voltage:380V

Output Power:1.6 k W

SW Frequency:200 k Hz k Hz
Power Density:3.56W/cm3

BHRAZEELT

GaN/\T7—48k%zHLT

HRRHEAHE BW/ccll L) D

na BHEMEBDORBEEZRIR

Practical automobile power converter with
highest power density in the world (3 W/cc or
more) realized using GaN power semiconductor

A N
= =
B

Automatically Balanced 3 Phase LLC Converter

IMAOKA, Jun

Associate Professor

FEMKUISARMEET U ICE D ORtH/\T—T L
7 hOZOAEINBFEE T DEEISH
X Development of Next-Generation Power
Electronics Technology Based on Advanced
Magnetic Application and Modeling

A8 Bk

MEE

KAMIYA, Arihiro

Researcher

FRZCEREE [

GaN & SIC/\T—EEE D1 — |VDORERMFFEZ

Research of electronics packaging
roject technologies for GaN and SiC power

semiconductor module and its industry
applications and its industry applications

THYr 39714

MRE

SENANAYAKE, Thilak Ananda

Researcher

GaN¥:SGRTE B BB ST T RES

High Frequency Wireless Power Conversion
roject Circuit using GaN Semiconductor Devices

ERZT7 /T
BEERE

HOSOTANI, Tatsuya

Visiting Professor

MOSTAFA, Noah

Visiting Associate Professor




(® ZE KA, RF Circuits

ERIXNFT—REPRBABEREEFESFOI(/0
B IURISAZENELCHREBRARPERT /NIR
DEAMERLICAFAREZTOCVET . B
VL(GaN) G5 TIRDOFHMZEFEILEDILT. IRV
FTOHBEEOAELGHIRZERLENTLERATRLEE
MIITBDHRDRBICEMLET,

GaNDT A7 O+ XV IR A D

RF circuits group conducts researches of new circuit technology and the
basic performance improvement of the elementary devices, aiming for
micro- and milimeter-wave applications such as wireless energy transfer,
next generation wireless communication systems, etc. By taking full advan-
tages 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.

Micro- and milimeter-wave applications tree of GaN

B 1 = HARA, Shinji B E X TANBA, Noriyuki
R Designated Professor M8 Researcher
O SRR BOGaNICEL BB CEr Tl <O S URISAOADGaNICEL - ER T

Circuit design technologies using GaN for
LEES microwave & milimeter-wave applications

Circuit design technologies using GaN for
microwave & milimeter-wave applications

Project

E = &80

International Research Section

BELENAEBABELHICHERREZTVET . LB
BHGEHMERY T =77 B EEEFROH
REBICEMLET,

The International Research Section engages in research and development
activities together with visiting professors invited from overseas. Additional-
ly, the Section is cultivating an international research network as part of
efforts to form a central venue for nitride semiconductor research.

@ ¥ﬁbb‘|||j§§1t#@%o)sﬁ§%/New I1I-Nitride Approaches

KETINARDRBICIS N TRBLF BHRDBREE
DARBIRTIIFICT INA XD MR A Z REMN T2 EIR
PTIYTL-FORMBARIAEELAZVET . INSE
N—RELTHBTNARDRERIHEITITET TN
A ADRAMREZF I EHTHEREZITVET,

Future devices needs further lll-Nitride semiconductor development. This is
especially true for the substrates and templates, since those ultimatively
limit the performance. We explore these limits also by making proof of prin-
ciple devices.

3431
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BEMER /N2 T ERIBT —— 3DDME B ERAGET -V RET AREBR
DI TERENY 7747 £ED HERREICKVZBENZAIN f&(10-10)E DR F R HEEH

N N BIFEAIN (10-13) EDEZ A FER MPOHFIEEE (hm) TR,
RBLEDMGaNfE(10-13) B L OB EEHERREREHET DO DES Orientation of single phase Atomic force microscope images of (10-10) AIN films
FRREXHREHT & AL otg T 22 < v T (10-13) AIN on sapphire prepared by metal-organic vapour phase epitaxy
Reciprocal space map using high-resolution X-ray diffraction to produced by directional with three different nucleation times and annealed
estimate the basal plane stacking fault density on (10-13) GaN crystals sputtering and high-tempera- at different temperatures. Numbers indicate rough-
for green LEDs ture annealing. ness in nanometer.

TUXMT74 <—2A  PRISTOVSEK, Markus

IR Designated Professor

Better device materials from a better
S understanding of crystal growth

® IR T /N1 AGIHNew Device Development

JUL7L LIV GRAHAM, Samuel JHZ—XZ O SITAR, Zlatko JILN)bF—)l  GlLBernard

BEHE Visiting Professor BEHF Visiting Professor EEHR Visiting Professor
Favky RATAF Z/\7  BOCKOWSKI Michat

Va4 SEONG, Tae-Yeon AZINTA CHOWDHURY, Srabanti RARZRT7 Stanistaw

BEHIE Visiting Professor BEHE Visiting Professor BEEHF Visiting Professor

EFHRMRRE
Industry-Academia Collaborative Research Section

EZBERTOREREDHERNCZREL. AARATCORREZHERRETEOHDBELEZTVET,

This section aims to boost the efficiency of collaborative industry-academia research and development activities, and also serves as a medi-
ator to help realize actual applications of CIRFE achievements and results in society.

Bt 35 B B &R
Research strategy section

BUHEAVVLDHERREICET LRERARZTVO AREEERELE T CIRFED6DDEHDEHEZBIEL D DERNADT IV —TEETH
RINW—T BB L CAREHELE T ARFANIVY —Y T LATHSGaNIREBBREDEEF/BIELIENE T,
This section is established to promote implementation of gallium nitride technologies to our society. It organizes and promotes industry-aca-

demia collaborations as well as joint research projects. This section also provides a function of secretariat of GaN research strategy office of
Nagoya University.

‘A B = woH % m o #
=42 — - HIER(TFHERD) Bl —4—REHIR BEHR

SUDA, Jun ARAIl, Manabu KACHI, Tetsu
Professor Designated Professor Designated Professor
' E F ™ RTAAIFAL X EF OB —
FEBIR(RD) FHEBE FHURA(EEARER)
SASAOKA, Chiaki MATYS, Maciej MIZUNO, Koichi
Designated Professor Designated Assistant Professor University Research Administrator
B A B T = HURA=UH—F PRI ZZPL—5—
EHRURAGEEAED) TEURAGEEAH) FERAH=FIHR EERREERR
FUJIMOTO, Hiromasa YAMAGUCHI, Atsushi

University Research Administrator University Research Administrator



AR REL>2—

Advanced Measurement
Technology Center

tra—kK
megg B E
Director

KATO, Takeshi

‘ \ M I C https://youtu.be/hscO8IgvN5Q

BESHAIRMRE L2 — & INETOREMDE DL = —VHmE ARy — X EA L. BET AR ORERE. et A SRR E &
UAMERZITO e DHEE LT FR27FEABICRIIENE LT A2 — T3 FAN DS E B FRMERR & iRl RS R Z & B
RATEREETY 2 THMERL BEHRR RIFFMERL 20700V AR L 2 —BLUENOMORRHWNE>rObOY ity 2 — KEE
BFAAIERRG ELDEED T BFBEMEETRA ERORSTR JRFEHRL XiRDVEEHR STRIDS DDNEFDBESTAEMDREE AMEAlZ
HELTLOET,

This Institute has developed unique 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 techniques, 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 Synchro-
tron Radiation Center of the Knowledge Hub Aichi and the National Institute for Fusion Science. 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.




D1 WYV

B F IR M RSB ER

Electron Nanoscopy Section

EFEMBRZEZRAVERBERNEASIUOMEREELLT.
RFLANIVERB BFEEENNREFRFTAICIDS ST/ X —
L—EFHDOEFEHFOEBUE. BFHRINET ST —ILLBER
TEERITEFREOT ST — I LBEBHIBOATRILARER
BTOEERBZTDHRE DMGEORTZREEEET,

® T/EE?&%%#@E*%?-/NGnospectroscopic Materials

In this section, techniques for detailed structural analyses and
property measurements using electron microscopes are devel-
oped. Topics include atomic-level analysis of spatial and electron-
ic structures, precise measurements of nanoscale lattice distortions
using convergent beam electron diffraction, three-dimensional
structural analysis with electron beam tomography, visualization of
electromagnetic fields using electron holography, and analysis of
chemical reactions under different gas environments.

Science https://www.nanoscopy.imass.nagoya-u.ac.jp/

SHOKRAGT/TUEEMRBTIE BETRET I NS AHM
WA T NUCHS B FRIBRZM. T lERE P R EEE DS #
BEIEOTRAMICHHOMEEZR EEETVE T RL4DTIL—
T CRRARDBEBUEFEMBE - EFNHEAV T+ T4
AR MERHEDE T IDEIEF/BEDEF Rz EHEIC
SHR-DHTEFEEZREL MEBERBEDOADZILEHRY
HRARDOHDIEEFREBEZRATHIEEZBNELTVET HER
F HEEEROEANEECHIHAAENED ST /BEAEL
VWOERAENS UFIVLZREM BB A FARLE.
TIZIVIRARF . TI5A MEAICDTBIRELEBME DT
ETRUET,

In current practical materials related to nanotechnologies, defect
formation associated with impurity doping and surface/interface
structure control drastically improve their physical properties. Our
research group is developing precise nano-area analysis methods
using advanced electron spectroscopy/microscopy in combina-
tion with ‘informatics’ techniques to clarify the mechanisms behind
the material functions and the guiding principles in the develop-
ment of novel materials. Our research covers topics from funda-
mental physics such as measuring magnetic moments in
sub-nanometer areas to the practical analysis of materials such as
lithium ion batteries, catalysts for purifying automotive exhaust gas,
ceramic devices, and ferrite magnets.

BEBFEMDRICE DT/ T\ AR OBIF - [GA T/ BRSO HMERSHEBEN - KIFEA
R&D of Sub-nanometric Scale Analysis by Integrated Spectroscopic Microscopy
Nanospectroscopic Materials Science / S. Muto & M. Ohtsuka

HiE BN MUTO, Shunsuke K& Eal OHTSUKA, Masahiro
g Professor sHem Lecturer
— BFEMONEERLEIRIVF— T NNAADTF/F— e BFF v R IMREFER LY A MEROERE D
Rz e 5 HRZeERE B y
A —FHlE S UBIFICR T 25 FEDOBFEZDRBMRNHNDIGA
. Study on nano-metric analysis and ) Development of Quantitative Site-Specific
development of energy-related devices using Analysis Method for Practical Crystalline

electron nano-spectroscopic methods Materials Using Electron Channeling Effects

O TEK HGUCHI, Tetsuo

Visiting Professor BEAHE

[ E 8% OKAJMA, Toshihiro B B & TAKAHASHI, Yoshimasa
EEHE Visiting Professor ZEHE

Visiting Associate Professor




® %%%}ij—/#@fﬂlﬁé/ﬂedron Beam Physics

http://sirius.imass.nagoya-u.ac.jp/

NEAEHELACVZRELEFLOEFE-LZLBL
TEROEFHEMBEBESSCAMFEOHAREEZITOCVET,
MBRRELEAEVRE/NIVABEFRELIVEFRAAL VM
HEZRALEBEFEMREEREAZSLNIVOIXILF—5
RESIURHEIBEZRL. 7T/ AT—IVOBRERRRDAR
CGEENDERAARZED TVET  EL EFEFPEFIX
WHF—BERDNGESHSPWIBEFRMBRIMZHARITTERL.
FEENT =T INA ZDRBEFPERMRDF T MERER
EXRBMHOBREFTEETOTVET,

BlIFfR Vice - Director
= R SAITOH, Koh
E 6] Professor

Uil BERMET E— L BBV e/ MR OB

) Development of Nano-Characterization
FLJEES  Methods Using Innovative Electron Beams

FH &% ISHIDA, Takafumi

Bh¥ Assistant Professor

el BT EMEE RGN O SO LU RE I
DRAF

Development of New Imaging Techniques for
LIEEY Frontier Materials using Electron Microscopy

We have developed next-generation electron microscopes using
innovative electron beams such as electron vortex beams and
spin polarized beams. Our newly developed electron microscopes
show the world’s highest level of energy- and time-resolutions, and
have been applied to the visualization of high-speed phenomena
in nanoscale. Also, we have performed characterization of actual
materials such as defect analysis of power devices and operand
TEM observation of battery materials by making best use of various
electron microscopy techniques.

ERE BEA KUWAHARA, Makoto
ERIR Associate Professor

Abe—L Y MzRERB/ VA BFRRICLDHRS
FEDAIH
Advanced Electron Microscopy Using Coherent
HEEES spin-Polarized Pulse Beam

X Hh= YANO, Rikizo

Bh# Assistant Professor

FROSH IS BHERR DR

Investigation of novel and exotic phenomena
TOJeCt topological materials

RHE IF# UCHDA, Masaya

BEHR Visiting Professor

I 7 HIRAYAMA, Tsukasa

BEEHF Visiting Professor

I I JE YAMASAKI Jun
BEHIR Visiting Professor

AR IV — T TR LI RERIE )V R BF M
Spin-polarized ultrafast transmission electron microscope
developed by our group

ER A Ea

Electromagnetic Wave Measurements Section

TIARPDREF - DFOSDBANRY MIVBERICLD TS AL
RERAAEOMB DS DERLK. RIFTIE DR - BET R T & 3
TBHILICEN  TIRAIKRMEGED TR IVF — VR T LOHIEE

DEREICEBRLET,

This section is dedicated to the advancement of techniques to control
energy systems, such as nuclear fusion using plasmas. Research is
focused on developing methods to measure line emissions from atoms
and molecules in plasmas and reflected light from light-emitting

bodies and other materials.

BT S XTE
NAGDIS- Il lZF1F %
AT LTSAR
Helium plasma

in the linear plasma
device NAGDIS- Il

DI WYV
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@ 70517122}[/#—11?5—/ Plasma Energy Engineering

https://www.nuee.nagoya-u.ac.jp/labs/plaene/member/kajita/

TIAIMBBEFRR ERMERRICAT CEERRED]
DTHY BN FEFORMERU MHEIBEOERRICHT TEER
BEBZAALLMAREITO>TVET ESIKTIATELEM
HOMEERZFMALLT /BELSOREREICLDH I EM
BRI MEEDERICETMAZITOTCVET,

Plasma-material interaction is one of the important tasks for
achieving nuclear fusion, and we are conducting research using
plasma devices simulating the fusion conditions to control thermal
particles and heat loads and to understand material damage. In
addition, utilizing surface modification by plasmas, we are trying
to fabricate novel nanostructured materials for application as, for
example, photocatalysts.

# H {E  KAJTA Shin
AR Associate Professor

T L E RIS AR T RUROBERR L
il zomim

> Heat and Particle Transport Phenomena and Its
FEEE  controlin Advanced Energy Sources

ANUD LTS ARBHICK VR EN 2V TRTYDF /) TA v —
Tungsten nanowires grown by an exposure to a helium plasma.

RLF 5 ER

Elementary Particle Measurements Section

MBICHELRFRERKMZREELT. FEL S EANERE
VACFERICTENS BREEH ORNFI1—FVZFALT
EXRBEM (EZZy FIRFRRIRF LG E) OREZENL
‘BT BISARMIZ 21—V SIVF TS T74 I OBFEETVET,

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 tech-
niques.

@ %Sﬁﬁﬁiﬁﬂ%%ﬁ[}ﬂ%/ Instrument Development

BIXNF—DOFHERHOAAPORF LERL TR o fekibE &5 A LEMETE

This micrograph showing the reaction that occurred when high-energy cosmic
rays collided with atoms in the emulsion.

https://flab.phys.nagoya-u.ac.jp/

BILREL X
Wide View Lens
BHERT—Y
High Precsion
X-Y-Z Stage

II7EDEZ Iy FRADEERIC
RFZEMERET DIRTF

FNFI1—FvE@EOFADYIaL—Yave
AIERERDELE

Comparison of muography simulation and results
for descending corridor

Nagoya University emulsion film setup

BEeRRFREART T LEE

Hyper Track Selector

in the descending corridor



R EE NAKAMURA, Mitsuhiro
B Professor

e RHRFRE AR 2 R E L fe KBS R D AR AR
FRAT AT DBAFE

Research and Development of Inner Status
roject Investigation Technology of Large Scale

Structure Objects by Using Modern Nuclear
Emulsion Techniques

HRE A

B (RFTRRL)

MORISHIMA, Kunihiro

Associate Professor

W EHNBRREIRTHREIRA X =DV T RBBTRF
REAMR DEMBEFKEZ DL DBEDISH
. Development of Innovative High- Resolution
Three-Dimensional Radiation Detector “Nuclear
Emulsion” Technology and Its Applications

Ll % F KITAGAWA, Nobuko
TR Designated Assistant Professor

N R FRERREEE RV CFEHIRA A I VI RIfTD
T

. R&D of cosmic ray imaging techniques with
nuclear emulsion

ROKUJO, Hiroki
SHERNE Designated Assistant Professor

HsEsE RFRERZ AN CFEA Y IROKOR - BRG-RH
BRADRFEB T RILF—RERROMZR
. R&D on Precise Observation of Cosmic Gamma
Rays and High-Energy Astrophysical
Phenomena with Nuclear Emulsion
Technologies

X #R535%

X-Ray Spectroscopy Section

MOPmHWNEIyOAY KLY
2—DBFERIVIRUDKE—LD
AV EFERALXRDARTORELZRS
EEBICHEMPERRAREEANDE
AR ZEDET,

In this section, innovative X-ray spectros-
copy techniques using the electron
storage ring and spectroscopy beam-
lines at the Aichi Synchrotron Radiation
Center of the Knowledge Hub Aichi are
pursued. In addition, applied research
aimed at developing new materials and
pharmaceuticals is conducted.

® I*)D#—-*Bﬁﬁ*ﬁ***ﬂ»i/ Energy and Phase Interface Materials Science

ABE BA OHZEKI, Katsuhisa

FEHIR Designated Professor

a RUBENZBRICERDHDBERFZI IV L
HRFERRA [
DR

R&D of advanced nuclear emulsion film
roject technology for high speed muon radiography

& SATO, Osamu
Designated Lecturer

Za— NI/ IRBIRKOBIA A — I 2 —FREEEIH
LB ISR

Neutrino Oscillation, Dark Matter Search
Experiment and Researches with Tracking by
Nuclear Emulsion

NAGANAWA, Naotaka
FHEBIE Designated Assistant Professor

BRI REREFEFORBFIREEZBNENSLUR
HAEEBHADHAR. RFZAFOBE ERFETFHAR
FRERDOBFEXIRNRT S 71— BRFEIARDEE

Study of Gravity and Unknown Short-range

J Forces Using Nuclear Emulsion and Quantized
States of Ultracold Neutrons, Development of
Nuclear Emulsion Gels, Development of
Nuclear Emulsion for Slow Neutrons, and
Development of Nuclear Emulsion for X-ray
Topography

NISHIO, Akira

Researcher

o0 b OVESHOEHHRDL S DK

Synchrotron light from fluorescence powder

51 A &R

HWET OO (BLENL) DBESTHXAFS-XPSHHEE
XAFS-XPS analysis system in Aichi SR (BL6N1)

https://yagishinya.wixsite.com/yagilab

BELEWF /HF
Nanoparticles that do not aggregate

DI WYV



DI WYV

Bltra—F Vice-Director of AMTC

AK i YAG] Shinya

Bz Professor

sl /KR CERRED S AR ORIF LIS A

. Developments and Applications of Functional
ZCIEEE  Materials Consisting of Nanoparticles and Thin

i

Film Surface
KW AZ—EBA  MIZUMAKI, Masaichiro =H BT
ZEHE Visiting Professor BEHE

YOSHIDA, Tomoko

Visiting Professor

Mk TEE  IKENAGA, Eij

IR Associate Professor

RS LUE TR LE—HRICE B REXRS R
TR

. Development of Advanced X-ray
ZEIEE  spectroscopy Techniques for Environment and

Energy Conservation Materials

KH FE TSUKADA, Chie

BAWEHE Visiting Faculty

7/ I T EH:AIER

Nanofabrication & Characterization Section

T RMERRICREIN TV S ERIFREE.
WENIEE. O -SHARBELEOHBEELEI) -2
W= LZFBLTSEERR. 7/ MEER 7/ L. 5
SEHRICET ARIMOBENAERY  BEEET /N1 A3
ICEBLETY,

This section develops the state-of-arts techniques of
thin-film deposition, nanomaterial synthesis, nanofabrica-
tion, 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.

WM ZTSedDy ) —>)b— L
Micro-fabrication clean room

@ j'/Z l:“/i':/ \'fZ/ Na no-Spin Devices https://www.nuee.nagoya-u.ac.jp/labs/kato-lab/

8N bOV RNy ZEE
Magnetron sputtering with 8 sources

BB & 8
BEHE

trE—k Director of AMTC
mEE B E KATO, Takeshi
BI% Professor

RS EA NS EUBRERCY FOS 2
B IR T e

2 Developments of Functional Magnetic Thin
FIES  Films and Spintronics Devices

XKE K& OSHIMA, Daiki

BhE( TS FHZRAT) Assistant Professor

BNBE S8 — TR EEOBIR L Z DS

Development of Fabrication Process of Micro
roject Magnetic Pattern and Its Application

KE = F OHSUMI, Katsufumi

HRE Researcher

NI TS b 74— BRI sE

Research and technical support of
LEE Nano-fabrication Platform

SONOBE, Yoshiaki

Visiting Professor




Division of
Materials Research

MBI SERFT

I R
FH =

Director
OSADA, Minoru

MRIBISERFI TIE bR R R 24 - ML DY ERRZE (EER T O X R [G R - EREETA. > S 1L — 23V B EZTL NS DMRIE 7/ \ 1 X5
PREBEIHEOTF BHHZE. MR EHEEL COWE T BFEOME - ER- TRIVF—DOMENFIAE VS BRBICEEFSTIBRO I RIVF—T X T
LPEIRT /A RITARIL DFRAM L - ik / MR B T R Z HEHE L REBVA R RICII O TR IR - RI TR D e H DMK B AR ZTNE T,

The Division of Materials Research (DM) carries out research on various materials and substances, their properties, production process-

es, structural control, and the evaluation of their performance toward many applications, and also promotes development to design
devides to incorporate these materials into device. 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 hanomaterials
that are expected to be useful in future energy systems, energy-saving devices, and advanced materials systems from a long-term per-
spective.

https://youtu.be/-E2N8ywxAV4




7 ¥4 4 1 &R

Materials Physics Section

FEMA B GBEEME. AT REE TREN EME REEE OO RBROEREGIENMEOERRUISARREZTL.
ZNSDMEDE L RRICEST /INA ZICHBEEMEEDOHRREHRELE T,

The Materials Physics Section carries out fundamental and applied research on dielectrics, magnetic materials, superconductors, ionic con-

ductors, 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.

@ E‘i‘ﬁ‘}ﬁ,ﬁ&jj ?- / Computational Fluid Dynamics https://www.is.nagoya-u.ac.jp/dep-cs/uchiyama/index.html

RBRREIVE1—2YZaL—a v THERT 5.5 EREFE (Computational Fluid Dynamics: CFD) ICERUAATWE T, &<IT,
ERERRICECEETS. 86 HKiE-BENEELTHEERERIELEVELSHNSGEER (Multiphase Flow) OCFDITEALTWE
T EROBEOREORE CELZB R - - BEAEBBECRNI2LODYIaL —YaVFEAOREDEFL . RIELBEFHR T ORE
CRBENFOMEMEANDY 2L —YaVITBRUBATOWE T £ RPICH T2 BERAVHFPRIEEEDDBAEOES IS ED
FRICEELRBHMAEICEEELTVET,

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 liquid
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 parti-
cles and bubbles using vortices in a liquid.

BEROLISTEBERBREDEEDY Za1L—3Y
Simulation of mixing of density-stratified fluid caused by vortex ring

EFfR Vice-Director
MW LU %13  UCHIYAMA, Tomomi B8 JAES  TAKAMURE, Kotaro
Bz Professor BhEk Assistant Professor
. CRERRKOKENY I 1L — avAAORREEERR N RAOIRELORERFEEES LIERRET AR
Uil TR LF-0ER FIEREL ey
. Development of Advanced Simulation Method Efficiency enhancement for crystal growth
for Flow Problems and Utilization of Natural HEE process utiizing fuid convection and mixing

Flow Energy behavior

H )l & %  DEGAWA,Tomohiro
EEAHE Visiting Associate Professor

@ %?L*ﬂ'*s}‘ﬂji/ Porous Materials Chemistry https://www.chembio.nagoya-u.ac.jp/labhp/solid3/

BRREIEEAVCRESREEREL T ERLSIVIADSERBD T BR- BN\ TV NICESET HRLGZAEMHD
RESLUBERBEZT O CVWE T S BTN ZIBEZR I DM Z . DREME - RER - MEEE BUERGENDISHAMRRZ
EELTOVE T . OMEFEPERER. ERILELLEORNBFLOMEZED BLDOHEELMAFEDERICOVTHSHICTSZIET.
RE-IXINF—DFICEIZRERICEMISZTLZBELTVETY,

Based on the liquid-phase synthesis utilizing polymerization-induced phase separation, we are developing various porous materials ranging
from ceramics, organic polymers to organic-inorganic hybrids. The materials with a controlled porous structure are applied to separation
media, adsorbents, catalyst supports and battery electrodes. We aim at revealing the influence of pore property on each functionality by
interdisciplinary researches with analytical chemistry, organosynthesis and electrochemistry in order to contribute to the development in
energy and environmental fields.



BIEFIE Vice-director of DM
e A0 NAKANISHI, Kazuki
i Professor

I & BB TR O L5

] Structural Control of Porous Materials via
FESY  Liquid-Phase Processes and their Applications

A= HASEGAWA, George
FHEABIR Designated Associate Professor

Ui o SILEMROBIERIESZ DBRLFHISA

2 Architectural Design of Porous Materials and
FIESY  Their Electrochemical Applications

BE % E LU, Xuanming
BABEAL/ —AUHRITEBSATE / U AHROIERE S —
DEERIR - —REMBENDIEA
Preparation of porous monoliths by the phase separation method and
their applications to HPLC columns and battery electrodes.

Researcher

@ 'j‘/*%i%ﬂ:]u ﬁﬂi / Nanostructure Anal ysis an d Desi gn https://www.material.nagoya-u.ac.jp/yamamoto_takahisa_lab/index.html

BREAGEZIVI/MHOBUEDZ I RE - BRAR - RETLOBFABEERICE T IRFIEE BFRELBEICBERLTIVET . K
MBI —TE CDEIGHEZ DN TELIRFAESERICER L. EBUEFEMBEAV T/ HHEOBERRE - 2HEMEL LI,
FleE SV ENRELFRAMBBEROH L GRETDEADHEEZITOTVET,

Functional properties of various ceramic materials are often related to the atomic structures and electronic states in the lattice mismatch
regions such as the surfaces, grain boundaries, and interfaces. We are attempting to develop new functional ceramic materials including
new ceramic processing techniques from the viewpoint of controlling the lattice mismatch region using the nanoscale analysis technique of
high-resolution transmission electron microscopy.

A& M A  YAMAMOTO, Takahisa
BIR(THHAERD) Professor

i b/ REERIENCE D CHTRREIE S S v o MRORR

. Development of Ceramic Materials by
FLEIEEE  controling the Atomic/Electronic Structures at

Nano Scale

3mol%Y,03-2rOceramic by HAFS flashing technique at 1200°C for only 5min.

@ EE %ﬁ'ft—?ﬁl"— / Theoretical Chemistr y https://www.info.human.nagoya-u.ac.jp/~yasudak/index.html

tZT—ERX—ROBVWERF B ELEBINBEZRAV D FOEIEM.
BUHFEEEBVEREZEEMHEDOT7 VIV LY IOV S L DFPERK
DHFLVEFLEBEROBMEEATOCVET [Za2—FIbRY M T T TER.
graphics processing units. CUDA. BETH. 71— ]

My group is involved in the development of machine learning algorithms for
chemical data, the automatic design of molecules using structure-property rela-
tionships, 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 matri-
ces, Green's function) .

F—REHEZBRVNC. BRTERLCFEHRRETONRNEE
ZH #H = YASUDA, Koji RNBHBIED., BiELEEEDHEEEMRIAT 2, OV —ILEENT
N . BL. SWVRVERNTEERT S,
HEBIR Associate Professor

NFOBEFREER PR ERFDOFERAL. Thz

Ab initio study of the photoabsorption and charge separation

isE B E DRt process on the dye-sensitized semiconductor surface. A neural
< a . .
- Quantum Chemistry and Chemoinformatics, net learns the predicted structure-property relations and
PSS Methodology Development and Material suggests better dyes.

Design
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Materials Design Section

FRRE-IXVF—MHREOMEBEICEB L 2RIT.INTHEPZTNSDF /ILEVS BRI S RRMHOMEERA EEBIET &
EBITHRERPESL BEHEICLSMERORENR LD O DMRERTADHRZHEELETT,
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.

@ fﬁiﬁ*z*:{'lf‘:f'—/ Environmental Materials Engineering https://www.ozawa.imass.nagoya-u.ac.jp/

BREMBIZICHODDOEFMHEZFMALERERE2EMIIRAMETEFBEINSLIICHZ >TVWET, IRV F—EEESEFOR
FHAZHET S BBBMFEFAXREDTFCEFATESHLVS/EE&MH (Ce02PZr0275E) DEEPRIET /N1 ABHEIC
I RBRELBICHERFZZREALICAREZHEELTVET,

Material engineering for environmental preservation can contribute to reduce resources and an energy risk as well as to bring environmental

depollution. Especially, our research concerns physics and chemistry of nanocrystals such CeO2 and ZrOz in automotive exhaust treatment
and their reaction dynamics simulation. Our unit has been concerned with an iLIM project (MEXT) as a project leader for these years.

SIS BRI F Hix) /WF

NGB OIE 8 OZAWA, Masakuni

Bi% Professor

F/ BRORILEZ DEEHEADE

. Nano-Crystals and Their Application to

Environmental Pollution Control

BR 28 I¥ A HATTORI, Masatomo
T/ HFOBREIC L ZRMREGRERE BEUMMLAE) KO3 Bh# Assistant Professor
(BFEMIEICL BTENRDERLR)
Nanoparticles-composite material for environmental depollution SIBEERSTHMU AR E A I AR IER SR ORIR
(automotive catalyst) and its microstructure with Ce and Zr elemental . Development of functional composite materials
mapping in nanometer scale by electron microscopy for environmental purification

BARMANZALES IV I RE

BRELL T/ TS FF E ZF  NAKAMURA, Maki
= (FrRZ ORISR B Assistant Professor
Honeycomb-type ceramics for engine
exhaust treatment and noble Ui N T —EIVEHH ML AT LOBE
metal/CeO2 nanoparticle catalysts . A study on exhaust gas purification system for
(developed by present labs) diesel vehicles
B H &  KATSUL Hirokazu ¥ H = /& YOKOTA Koj
BEMAEHIE Visiting Associate Professor BAVHE Visiting Faculty

@ d’/ZE‘/-EﬂTﬁ*}j'*:}EIJﬁJiIi‘?‘J/ Engineering for Nano-spintronics and Magnetic Materials https://mizuguchi-gr.jp/

T ROEBRBEZF DOIXINF—MHOERRZERLCACYRENLEIRIVF—ZRIRICEHTSIFEDBREFROAM IR -EITX
HEDBREANODEMZERLTVE T BICALAEVDOBEEFRICETSMEBZRRITSAEHOU SO I ADRERN - BRI
P ARDNSRAEYREERLTCENZRDODMBET NARAEGEICHENNICIIBATOET e REAH KL HEMH KA
AMBEPRAEYFOZIZATNARICETZHLOEEEREMBORRICET IMERREED TNET,

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.

K O R ¥E  MIZUGUCHI, Masaki = B &4 MIYAMACHI, Toshio
i Professor AR Associate Professor
i N MR RS I AMAEME TR L F — R ORI Ui L BRI R ORF R — VR E - REY TS
. Development of functional energy materials . Atomic scale surface and interface
based on magnetic materials characterizations of functional magnetic
materials

NFR X K KOMORI, Fumio
BEEHE Visiting Professor




R RIS

Material development

T/ ATEERIR

Nano-artificial

ISP

Characterization

ZEYROZ42Z
7104 A4E
spnwenies deviee /R - BEHRAIR TS — T
—BUIHEEBRD SN
EE R MEavte 7+

Consistent scheme of Research concept of the
research development Engineering for Nano-spintronics and
Magnetic Materials Group

@ %/471'17]%551'11?“—/ Nano lonics Design Engineering http://www.numse.nagoya-u.ac.jp/LIB/

LEFABEBEIBINNF—BELZBE IS RERZREMELTH/FEINTE ) ZDOHEEDRE
ZEDREICEBLICAEZTOTCVET,

RE R B, 7 v R v MV ASO2EREMOREICE R LA - RERETEH
RS BHZ%Z  NEDO. JST-ALCA. B & (i EEEGRENF) ETRYHBEATVET,

All-solid-state batteries (SSBs) have been expected as next generation rechargeable batteries
with high energy density. Our research Gp. has focused on science on interfacial ion dynamics
around the homo/hetero interface. Our recent target is sulfide-based, oxide-based, and fluo-
rine shuttle-type SSBs, which are financially supported by NEDO, JST-ALCA, and Grant-in-Aid for
Scientific Research on Innovative Areas “Interface lonics”.

Al HF IRIYAMA, Yasutoshi

BIR(TFMFRED Professor o
— LEFREBNEEOREREEAF IR T /N1 ADHE , )
U] ez OREAALEAF IR IR All-Solid-State Batteries z
R&Ds of Advanced Solid State lonics Devices %‘g'(?:_’;’;s:g
LIESE] and science on Interfacial lon Dynamics

Fluorine shuttle-type

@ j‘//\‘f?j'j—'/ \‘(ZE&%‘I‘I?‘!/ Nanobiodevice Design Engineering https://www.chembio.nagoya-u.ac.jp/labhp/bioanall/

MR/ NAFTNAADEREF-RAIREEYT
T—RAIBT. EFESBFEARICEY. DAY/
LER - iPSHREBEER-/N\VTIVIFH-8F
REDAARRGEERRERFIEDCHDHEZ
TOTVET. INSDHMREIF. XBEQ-LEAP. X
HMEACOLHMMEFHFM .0 FRMEAEE)ETRY
HATLET,

We are investigating cancer genomic medicine,
iPS cell regenerative medicine, pandemic
prevention, and quantum cancer immunothera-
py towards future medicine through the integra-
tion of novel nanobiodevices, big data Al analy-
sis, and quantum life technology. These projects
are supported by MEXT Q-LEAP, MEXT COI, and
KAKENHI Programs.

EH 21 BABA, Yoshinobu
BIR(FRAARAIEWE) Professor

[ ;T%;/EI\XZ‘?/\‘(Z'AI'§¥$ﬁﬂ$tC&%%¥E4§

Nanobiodevices, Al, and Quantum Life
LSS sciences for Future Medicine
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Materials Processing Section

MHREETOCXICETEIMREEDDEEDIC. BEREGHR - ERAMR  ABEEEPEEISA MY —ZAV BN T XILF—FHK
TINAZADHAE BNEGKREE - ME-RETOCRAEICHIT MRS ZHELE T,
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.

@ j‘/%ﬁ%*}ﬁﬂ-/ Functional Nanomaterials https://mosada-lab-nagoya.com/

F/LNIVTHA X & Rzl / MEid.
RRDNIVIHBHTIE BT W EEEZRL LV
MBEELTORBAPBEFINTVES. METOLXET
EVEE 2R/ MEENRICCEBEER. e REER
DEE BERBRELZTVHLLEFT NIR IV
F-MROREZEDTVET,

Nanomaterials with controlled size, morphology, and
dimensions have been emerging as important new ma-
terials 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 explo-

ration of their novel functionalities in electronic and 2RSS — FDREBER & BF TN ANDISH
energy applications. Controlled assembly of 2D nanosheets and its application to electronic devices.
PR Director of DM
£ B 3% OSADA, Minoru N FR 5 KOBAYASHI, Makoto
Bz Professor piizo¢i] Associate Professor
PRTEF/ MEE IR B T A RS iz v T e Y
. Development of environmentally friendly ] Development of low-dimensional
electronics using two-dimensional materials nanomaterials employing solution methods
A Bi%h  YAMAMOTO, Eisuke i B SHI Yue
Bh# Assistant Professor izl Researcher

SEERREAS /S — DR LTy T AR

Bottom-up preparation of non-layer strucutred
LI5S metal oxide nanosheet

@ -3:/3]}[/1[:?—/ Radiation Chemistry & Biology

BE & # KUMAGAI Jun
Pz 6] Associate Professor

HigiRsm 7;§%§§%Ebfcy‘z-Eﬁl%ﬁ%b\ﬁ%‘d‘%ﬁ—?}im-E

[
. Chemical Reactions and Biological Effects
FCIEEE  Induced by Photo- and lonizing Radiation as

Studied by Detection of Radicals

[REH B A  HARADA, Katsuyoshi
BEEHE Visiting Professor

¥ H ZE  TSUDA, Taishi
BAVHEE Visiting Faculty




Division of Systems Research

Y RT LRIBERFT

PR
M & —EB

Director
HAYASHI, Kiichiro

AT LRIBERFI ClE KR BRI RE CO DERIBICEM LI S DBRICE I 2BHR KIS LT RER )4 —22H - Fix - F R, MEmIc &
BREHE-MEEEBRAGRRADS TRV — FRROREBFHHZ 1T OFEORFE R EETVE T K TNSZMRNITER I 2O DERX Y b
T — IR PIOEI XY AV MRITICE T BRI DR EHEL TVET,

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, bioremediation and substance synthesis using microorganisms,
energy and environmental impact assessment methods from various points of view. For the effective use of these technologies, the DS
also carries out leading-edge researches on wireless communication system and urban traffic management system, etc.

https://youtu.be/Kjpvk7rkdvO




T AT LER

Conversion Systems Section

BMETHRENGZIRINF—BRIATLOEREREZERLIEARICRIBATOE T BNEKAIRIVF—EFHLERE-EEVAT
LOBRE ARBERTOXE BEENIXIVF—OERL.ERE-REERNZAVCARGRROFAGEZEDTVET,
This section is engaged in research aimed at the creation of high-efficiency, cutting-edge energy conversion systems. This includes the devel-
opment of power generation and storage systems that utilize minute amounts of hydroelectric power, the improvement of coal-combustion

technologies, the conversion of waste-material energy for use as a resource, and the measurement of thermofluid phenomena using pres-
sure- and temperature-sensitive paint.

(® f,ﬁ IZ}[/# I/ Energy and Environmental Engineering http://www.mech.nagoya-u.ac.jp/naruse/

i3 Director
BB — BB NARUSE, Ichiro K 1R g UEKI, Yasuaki
Bz Professor i 6] Associate Professor
=8 = o) 4 i 2 S bk
R st SRR A T 3 B GOBS Ee] CR/RERORAMMLSMNETIE—RED
. Development of Highly Efficient Energy . Development of Sustainable Energy-Saving
Conversion Technologies for Global and Local and Low Environmental Impact Technologies
Environment for High Temperature Process

OARBENAAIAXL Y FONREE
Picture of woody biomass pellet

OFEEMEMRHDONRER
Picture of Refuse Derived Fuel (RDF)
OJIRBNELEE TORENEADRENIRE

Fluidization of bed materials
in a bubbling fluidized bed system

@ ?EEEI?JWF—:/Z%.L\Iﬁ/ Propulsion and Energy Systems Engineering http://www.prop.nuae.nagoya-u.ac.jp/

FrZ—Ya v (BB RRE) ORBHE NOFDMETEH In this laboratory, we are conducting basic research on detona-
R A ZE— YTV I VEADY R T LSAREET>TO tion 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 fundamen-

F9. 7 hR—YavRREFNBIBEMBRBL TV IVVRT L
DEFNZNE - SREICIRFTEL LD . EHREVATLEIR

ENSEETAHLICBHVET, tally change various systems.
Y E R ER KASAHARA, Jiro w7 — MATSUYAMA, Koichi
Eed Professor TR Designated professor
Ui N BEGIRT b R—Yav IV I VICETBHR Ui TRR—Yay IV VY OFEEEE YR T LANDGE
. Study on High-Thermal-Efficiency Detonation A Application of Detonation Engines to Space
Engines Propulsion System

JII I 8 KAWASAKI, Akira
B Assistant Professor

Ui il T R 3V BRI O TRV F — RN DIS A

Detonation Combustion and its Application to
[QIES Energy Conversion Devices

fFE Il %  ITOYAMA, Noboru
FHEBHH Designated Assistant Professor

ThR—2aVRRO(CFTHNERETFICH

Study on Detonation Phenomena on the Viewpoint
WIEEY of Chemical Engineering and Its Application

B E BN GOTO, Keisuke

HEBHE Designated Assistant Professor
iR giﬁgﬁ;;—ya YIVIVESALUEER S X T LI
. Study on Propulsion Systems of Rotating . [P —
Detonation Engine Technology ThR =Y aVEEY AT LOFET T FETIV

Space flight model of detonation propulsion system



XY T =TT LER

Network Systems Section
RV T =Y AT LB TR LGB AIRNF—REFEREZDLGCIRIVF -V R 7 LOFE - GIEEKMN RIENICHFRNGE
VATLRZEDHRBEIRIAV M ETNSA VI ZDRBICAARGEELGERBEI AT LBEICHTIRAKDOAREHEELTVET,

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 manage-
ment, and wireless communications necessary for realizing such infrastructures.

@ %%EETE:/Z;A/ Wireless Systems https://www.katayama.nuee.nagoya-u.ac.jp/

BAEHAMLHRARGHREZRBISODUERMTHLSEFRBEIC OV ZOERDISISAETORLEVDFDOME - FH3%ZE
TOTVET I IRV F— EE VAT LA ZEVATLAEXERGE Z{DBEACHELLEDTARBY R 7 LITE T B ERINES
HMOFHDERBEVATLIZERLTCVWET . T TR BEBDRLITITREIATLE2AZRENICERLEELTSHILZHELT
VWETEVATLORBRDHITIF BRIEFTHRINAERMIMOBRE. A X =V VY ERERF . ENRMBELEV L ERETERER
WMOMBEZDHRDFRZITOTCVET,

We investigate and develop a wide variety of wireless communications that are essential for the realization of an environmentally friendly
sustainable human society. Our research covers basic theories to real applications, focusing especially on the total optimization of sensing
and control in large-scale systems with wireless communications, which is required in energy/industrial systems, ITS (intelligent transportation
systems), and disaster support systems. From the viewpoint of communications media, our scope includes not only radio waves but also opti-
cal wireless communications, power line communications, and more.

TR A R— IRRNGEE
Digital signage visible light communications

FO—vEezy ho—2 A A=V MIMO FEEIRFASZ N2
Wireless drone network Imaging Optical Device for Wireless Communiations
AW IE B KATAYAMA, Masaaki 5 = = =4 OKADA, Hiraku
Bi% Professor R Associate Professor
" EARBE A IC %x DEBVRAT I\ " AR—bIzZ2Z7F (CE e BARBIE Y AT L.
e /\iiggﬁ BMICRAT2MRLZDORRDOREVRAT iR m:@}l; |~’7i'7 T4 RBICAV RBE AT
A Wireless Communications and Their . Wireless Communication Systems and
Project Applications for Green Systems Networks for Smart Community

N> F+45 Y+ K17 BEN NAILA, Chedlia

B Assistant Professor
gggé;gﬁ%&ﬁhﬂﬁ%T"ﬂzlzv FI—oDTzHD

Wireless Communications for Reliable, High
J Capacity and Sustainable Access Network



@ I*)[/:\:—:/Zj—"_b./ nergy Systems https://www.nuee.nagoya-u.ac.jp/labs/katolab/

ABAREEPRANEELGLEOBERBEIXINF—HDAEEATNCERODEANVATLERED DNENIERT5H . BIXKEE
HABE- FRARMOBHEEL - BEEIL. BNV AT LOFE - EREMOBEICETAIMEZTOIELLIC.CNICERTSE EEE(D
BB PHEROGIHEMOBEICRIBEATOET  F. NSDMREXREICANLTTM I SO FROBNFELEIXENE
DERBERFT —ZDEBELITOTCVET,

In order to realize the stable and reliable operation of future electric power system with high penetration renewable energy such as photovol-
taic power generation and wind power generation, we investigate and develop the following issues: highly accurate and reliable forecast-
ing 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.

B XL E KATO, Takeyoshi
i Professor

. TRVF R BEOSRUEEEELLENVRATL
] oE- RO

Development of Planning and Control Method
RIES of Electric Power System in Consideration of

Diversity of Energy Resources and Demands

NS5 Z /J\wt>  BEVRANI Hassan

ZEHE Visiting Professor
—n e .
B S MUTO, Hirotaka
EEHE Visiting Professor
O ;L__/ZT_L\/ Transport System
https://www.trans.civil.nagoya-u.ac.jp/~yamamoto/indexJ.html https://www.trans.civil.nagoya-u.ac.jp/~miwa/

BHEGEROERZRIBICEE DD . RENICHERITRERBVATLORRBZBE L. REAFEIXIVF—EBICN T 2HNZEA
THICERBLIBETRBYATLDLEZNEFRBEOREELUALDORBITEIICETHILININVERLE ZNICED AL DIBIEEDE
REZDEE \%Wﬁ’i’ﬁo'(miﬂ' MRT—RELTE. ESBHEOFAMNEREICETIMR. XESRERAKICET2HME. BBER
BICLEMTAEBRIBEDREY R I AV MCETIHE FLEMETOEL ) T BRICET BMRGEICRIBATOHET,

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, countermeasures to reduce traffic accidents, optimum
management of urban road traffic using autonomous vehicles, and fulfilment of the mobility needs of mountainous rural communities.

& 217 YAMAMOTO, Toshiyuki
26 Professor

i L FHGERTRE R BRRIC A T ROB Y AT LD T A

Design of Transport System towards Sustainable
ef=e Development

=8 B & MIWA, Tomio
BT Associate Professor

— SEGIC S B ERAEBROE SIS SUEHR
el #5RF LOWE

Modeling Travel Behavior and Evaluation of
RIEE Transport Systems

2 W LIU, Shasha

SRR E Researcher

29 —FETIHT — 2 Z AU BTEREDBERY X AV b
Traffic management on urban road network utilizing taxi trajectory data
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Circulation Systems Section

BERVATLBTR REANEOMEL R - NERRICEIIRALALERRMARLLS I TNSDORIMEZLENRELIHE DFMH
PHMEDHRETOCVWE T . K ZDDHICHELEZEERICETHIREAREREM. U VIVEMPHMERRBEVATLD
AEAELHEELTVET,

The Circulation Systems Section develops various key technologies related to ecological material conversions and circulation, and also
assesses such technologies when they are deployed in society and develops the necessary assessment methods. Furthermore, the section is

pursuing research and development on technologies that reduce environmental impact, recycling technologies, circulation systems of
renewal materials, and other technologies that contribute to reducing the consumption of resources.

@ iﬁﬁl*}b#—i#@‘)}%_ﬁ\/ Environmental and Energy Biosystems http://www.er.imass.nagoya-u.ac.jp/AKLab_J/

B IXIF-—BEZHRRTECHICRLGREMARDIECH T HENICEISIRERMBIUMELEERZEIXIVF-—CEADRUE
ICREARGRMELTATENTOET . RLIZ TEPEERICEENSEFREE (L1—I2) B SHREHEIERMED TN LERAD
SBEFEMELCERLTATMRNEFLERNIZBEISCLERVWELELE. ZCC.COMBABFIEAN XL EZRBTZELEE
ICHEMBERICFE VAT LORREEZED TVET, N BARTHENIRINVF —RY T -V ZRBAT2ELEDTHSHLABFIC. KHE
MTCHBTEDNENEZAVHENDFERCICLZREREPNELESROFRMOBEICOBENZLDLIFEINE T,

B i

il

Among the various technological developments toward solving environmental and energy problems, bioremediation and materials/resourc-
es syntheses using microorganisms are expected to be used as energy-saving technologies that can be applied on-site. We have found that
solid-phase humus (humin) has an external-electron-mediating function for various anaerobic microorganisms, in which humin supplies the
external electrons to the microbial cells directly and activates them. We are studying the mechanism of this external-electron transfer and
developing a microbial electrochemical system. It is expected that the study will elucidate the biological energy network working in the natu-
ral environment and lead to the development of new technologies for environmental remediation and material biosynthesis by the activa-
tion of microorganisms using a small amount of electricity that can be supplied by solar cells.

WEMOMRNBFmEY X7 L% BUcE TREEIREE - BE RN EEMRISHCE (MIEBNEFENE + HEEMAE)

BRICFHITESRE LIMEM ALY AT A

BRIMEMBER

ERNEBERZAVCBREAVTHENICKZBRND D RIEESD 2 WV IEBRKDS

DBELDEHL (E) Z17oTWV 5,

Electromicrobial culture system

Studies are carried out on the electrochemical enhancement of pollutant degra-
dation by microorganisms or the microbial electric generation from polluted water,

WEMETRISICEFHESAE LTB<EREEE 12— using two-chamber bioelectrochemical culturing system.



BIERPI R Vice-Director of DS

Al K KATAYAMA, Arata TH Ak KASAI, Takuya
BiE Professor B Assistant Professor
L REERIR LA TR AREEE - ERIERTO R - WEMERW IRV F— ERERADZXLICETS
o =m e
. Energy-saving microbial technologies for A Circulation Systems Section Environmental and
environmental remediation and resource Energy Biosystems
generation
77/s 71T 32 PHAM, Duyen Minh BN SRTF HAMAMURA, Natsuko
FRFHRSRIZE S Researcher HREAKR Visiting Associate Professor
HHERF YOSHIDA, Naoko
BRI Visiting Associate Professor

© BRAHERGSEREUBERIVY—ERIEIOOD— -2 AT LAOFHEICBI T 5%~

Study on renewable energy and environment/
ecology system assessment for achieving sustainable society in harmony with nature

https://www.maruhaya.imass.nagoya-u.ac.jp/topics_japanese.html

IXNVF— REOEETMZ TV HRARGHARRREDHOMEETOCVET FIC. LA A PERARROEHFMICERL. B
EARIRIVF—NAFIANKDRBHE) ERRY - EXBELRICHITZREDEENERRICVEATHEY  RitBAEL
NIWDNEWRT— VA SEZBA/A—NIVERT—IVETORETMETOLEDIC GISMBERIATL) EDZEMOMALR
A—r RAEETHEFELELERNGE 7 70— F THEICRYBEATLET.

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.

BRPIE Director of DS
o F—EB HAYASHI, Kiichiro i 2 72 OKAZAWA, Hiromu
g Professor EEHE Visiting Professor

TRV EBEY R T L5 & FABEHE

. Analysis and assessment of energy and
environment system
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BERZEICLSRII/OZEBMGZFBLET
FIVF—ER-RENMLEICETEMRRFEEL
U700 XBARICETHMRICVEATVET,

We conduct research on the application of micro

space formed by ultrasonication to the material

design and development of chemical/physical
BESRFvET—YaveERy FAKRY b processes aiding energy conversion and waste-
Ultrasonic cavitation and hotspot treatment.

BRIV Ry RICKDBER
{LERISHD AL

Chemical luminescence in
a sonochemical reactor

SR

Metal particles

NE F5h KOJIMA, Yoshihiro

iz 6 Associate Professor
W ME-RREAR, EREWN, BANEBOHDY /ZHE
AR DR E R (L3R LRI T B
r ik = g . " Sono-Assisted Chemical and Physical Processes
BERILFRISHE Ultrasonic decomposition of dye HEEES  for Preparations of Material and Fuel, Resource
Sonochemical reactor in aqueous solution Recovery and Wastewater Treatment

@ I*)[I:\:—Ef}ﬁﬁfﬁl?—/ Energy Resources Recycling Engineering

IRINF-BRZEOBEVELE T AORDICALSSEMAICLTIXINF—HEEZHRELO D . BRDERGZEDZFHETLED
MEFEBICEEN DELOT —ITI ALDEFEITSLETRANELEVMEIR. VTHEERRDSEREN ABRTHATN R RIE
HICEBARICRVET . COMBYAVIVDSB5 MARDBARICRIHD. THEOE EREMDONE LN Z REMERLT U KHAETIE
IXIVF—HIREDMET A VIV TCOREMERZMELTVET,

In Japan, the self-sufficiency of energy supply is quite low, and also, the population is expected to decline. An important and demanding
task is deciding how to maintain our activity while reducing energy consumption. All materials necessary for our lives are on a cycle: they are
received from the earth, used in human society, and then returned to the earth. We study waste management, treatment, and disposal in
an energy-saving material cycle.

Nepheline Crystal Formation in Extraction of Re with Leaching Test of Borosilicate Glass used
Alumina-rich Borosilicate Glass Aqueous Biphasic Systems (ABS) for Immobilization Matrixes for HLW

EH £ SAWADA Kayo

AR Associate Professor

BIVF— BB 14 LI D1 BRI EROHZE

Studies on Waste Management in
(el Energy-saving Material Cycle



%_'. MTJ' Eﬂ: '77:.?‘ E’-B Fﬁ Funded Research Division

IXIVF -2 AT L (REET) MR ERF

Energy Systems (Chubu Electric Power) Funded Research Division

https://e-energy.imass.nagoya-u.ac.jp/

AREBPITIE B EBRMOS VAT LFEICHEBEVRFICI> T HRENER - BERELRICATEAERDOENTIXIVF -V
TLORBZBEL. BAENRREBETRIXINV T —DORNMWRME. ENHEB - VA TLOBREL BHELC. BETRIRIVF—LF
ERAEROBENALGLICETIHEZTOCVET,

Operating with a broad focus ranging from materials and device technologies to system evaluations, this division strives to propose next-gen-
eration electric power energy systems to realize a sustainable and low-carbon society.The division promotes research on the harmonic fusion
of renewable energy and commercial electric power system, electric-power apparatus and systems with high efficiency and advanced
functions, and advanced use of renewable energy and demand-side resources.
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Power
electronics
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Y Systems Funded Research DIVIS

Information dispatch
CIRIVF—VRFLYYRIIL
ETWARAHTT
-ERFHES . TRAMBEEE

+Energy-system symposium
-Sai-ENE cafe
+International research meetings,
public lectures, etc.

NI SUGIMOTO, Shigeyuki

R Designated Professor

BEREIRIF—LERBENRMOBMNEAEIC
R

Research on Harmonic Fusion of Renewable
RIEC Energy and Commercial Electric Power System

S K E

BN

IMANAKA, Masaki

Designated Assistant Professor

Ui o BERR IRV —LRERATROBENA

: Local Energy Supply Systems with Advanced
Functions

ion

Human resource development

EENL R
cIRIVF KT
AL RE(KFBR FE)EE
-Lectures, technical tours
+Energy-tech. academy

+Classes for graduate/
undergraduate students etc.

EXR RHB KURIMOTO, Muneaki
HH AR Designated Associate Professor
W F/AVRI Y MG R E B MR E S

YAT LT BRE

Nanocomposite Dielectrics for High Efficiency
55 Power Apparatus and Systems
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Toyota Advanced Power Electronics Funded Research Division

ANEHEDHETELR/RAREGHREZBIRL EREEY T —DONT—IL IOV ABMOMREZED LT, T FF vy THEK
DR T INAR VAT LISADLEVRENSHRZ TV ARG HRORRE RN EZESIAMDOERICERLET.

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.

T ERM

BAWEE

ANEHERDN A T EBFHGAIRE G R
Sustainable society that ensures a positive symbiotic relationship between humans and Earth

& I
BN

y/rgl=l SHIOZAKI, Kaji

Designated Professor

BIAUD L ST—F) A ROFR LSRR

Research of GaN Power Device and
OIES Investigation of Its Application

B = R

FEBIR

HASHIZUME, Tamotsu

Designated Professor

CaNFHRO R A RESIIL ) ST— 7\ RIS

; Interface control of GaN-based
Project Ny -
heterostructures for power device application

5% E _'%_ N

BAVEE

KANAZAWA, Yasuki
Visiting Faculty

SAWADA, Takashi
Visiting Faculty

]2 % & TADANO, Hiroshi
RHERUR Designated Professor
ST—F 1\ RO ED U BRI

Biaiash Power conversion circuit using advanced
J characteristics of devices

g B N
RERR
JOvrGaNEBRE

Growth of bulk GaN crystal

MORI, Yusuke

Designated Professor




,% ﬁ 'l'g% |EJ Eﬂ: ';E E‘B Fq Industry-Academia Collaborative Chair

BB BA EMEBEEET A XA —To A I N—SaL 5K pY

AIST-NU GaN Advanced Device Open Innovation Laboratory

ZEMEEFZROIC ML SERICESRLVHAEZTVET,
TEEAEANBIFITBELIAREL T RAEFICE T 5ERAERDOMRZ IR -NENITISAICHEUDITETLZBNELTVETY,

Our laboratory covers the research area from materials science to application of nitride semiconductors.

To function as a bridge between research and industry, we purposely examine basic research, and expedite connecting research results to
practical use.

-80 [ [T=80K; w7

oo L i >
AlGaN/GaN HEMT gy F o TRy P OB AES oo
Switching characteristics M LTI mELEDDR R Emission pattern

Schematic of a novel directional
LED based on evanescent wave coupling

Bk = BB SHIMIZU, Mitsuaki E WANG, Xuelun
R EBIR Designated Professor IR Designated Professor
GaN/{T—ILshO=o% HFIAR

GaN power electronics Optical devices

NI GEH/NT—I L7 hOZ 7 X EZHREFZEZEF

Toyota Advanced Power Electronics Industry-Academia Collaborative Chair

BUAVTLINT—HBEKT NAZXDRRICAIT T ZOEPIT AT OFH L Wil ZRRARELTVET,
1.2 ETRMR. AN S LTBREOHIEEZ TR I % 0 T 1l
2BBR-BRAYF VI TINAADTHDT I\ XERET A
3.EMEEDHLVWEBAUILNT =T NA REFERLIEY AT LT TV r—>ay

Toward the realization of gallium nitride power semiconductor devices, this division researches and develops following new techniques:
1. Processing techniques that will enable the controllability of defects, impurities and damages with high accuracy

2. Device design technology for low-loss and high-switching devices

3. System applications using new gallium nitride power devices with high-performance

£ 2 B UESUGI, Tsutomu
FHERUR Designated Professor

=2 H) T LNT—FNA AR T O R BLOT /N1
HIZEERE

Research of Fabrication Process and Device
SIS structure of GaN Power Devices

ST S < KONDO, Takeshi
AT Designated Lecturer

Iz LT — TN RO T O AE KO T NA
et

Research of Fabrication Process and Device
LIS structure of GaN Power Devices

#¢8 GaN-MOSFETD B A 4835 MEFEDV1ZIL—Va vt U REE

7 GaN-MOSFETD # ¥ 3851
Design of vertical GaN-MOSFET structure
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DENSO Automotive Power Electronics Industry-Academia Collaborative Chair

TUYV—BEERNT—ILYNOZIRE
FREMERPITIERERDONATYY FEH
B ESEHE.MNEHEHEOEHILIX
TLORENE-BARL-BHWERLERIE
ZREA/NNT —FBEROMBE. T /NA X
ME.BLCBAYATLAOFERMELHEL
ESEI

DENSO Automotive Power Electronics Indus-
try-Academia Collaborative Chair is looking
into the future of high-power, high-frequency,
and high-efficiency electric drive systems for
HVs, EVs, and FCVs, and promoting explorato-
ry research into next-generation power semi-
conductor materials, devices, and application
systems.

RRNT—FEEDFREICAH

Characteristics and applications of next-generation power semiconductor

B H IE-— ONDA, Shoichi
IR Designated Professor
sl it T — FE AR O R MRS KU RSN R

Development of Crystal growth of the
) next-generation power-semiconductor

materials

N B E KOJIMA, Jun
PSR Desighated Associate Professor
P — AT — GG OB RO EEIR M

i DR

Research of quality improvements and
cost-reduced technologies of the
next-generation power semiconductor crystals

EHEMRGaNS

Um 7 /N A G B EE S 1 R A %R BB P

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

SHEMIE. 19865F I RIFRF BT XRESHHR. SHPRARAEOHBMEDERICEEN . GaNMFRICED L ERAKRZ A2 —|
LELZOMAMRREZLEICLEDEREZITS LIS LEDDERICGEELTEVWIEL MR SEERME LUK -MitZRRITZ2HT
Bofca7aVER YV AZERL M GERDAIHZBELE T,

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 subsequent widespread adoption were based
on this research. The core competencies cultivated from research, commercialization, expansion, and continuation will be utilzed to create

new business opportunities.

IAYALEDTAR T LA BAK (13MHz) BR

Micro LED Display N S
ower Source

High Frequency (13MHz)

4 H

FHEARE

T A

USHIDA, Yasuhisa

Designated Associate Professor
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—

Research of GaN to new product development

SUMIYA, Kengo

BRARTAVLARE
Capacitive Coupling Wireless
Power Transmission

FERHE

e

A A
FHEBNE Designated Assistant Professor
AP REBYAT L

X Development of wireless power transmission
Project
system

FUKUSHIMA, Hideoki

Visiting Professor
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AsahiKASEIl Innovative Devices Industry-Academia Collaborative Chair

BAER KRR T /N A REZ GBI TIE. BiER =TIV Y37)5— LA Y37 SCHOWALTER, Leo John
SZLAERDEFEEEDLIEFRTNNAADBERMAESKCIGA R EHR Designated Professor
RMOBREEHEL FRBELO/HERIELET, EERGIETIVI =T LERNEREAT/ A AOHR

Research and development of application and
LIS innovative devices of single crystal aluminum

AsahiKASEI Innovative Devices |A Collaborative Chair exploit our
nitride

high-quality AIN single-crystal substrate technology, exploratory
research into novel devices, and applications to create new busi- = e YOSHIKAWA. Akira

ness opportunities.
FHEPARUR Designated Associate Professor

D RNV RF oy THEBGRT N XD D DERME
Ao B

Research and development of thin film growth
roject technology for wide band gap semiconductor

devices

g ¥ B ZHANG, Ziyi
TR Designated Assistant Professor

L & BENFAT TR HHIRIR

Research and development of UV-light emitting
WESH devices of nitride semiconductor

24 7 FEERAINEIR

2-inch, single-crystal
AIN substrate

EBHFPMGaN/NT — F /N1 X EZ 7 E A ZEB P

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

EAUTLEBN AT —FNA ROEAILEBEL. FROBAHS ‘/lsgﬁégi gore o e
MEEEDET, electrode o Pﬁ%ﬁ"j
OFMH P 2R SHEEICHB T T EL2+ v LR E i . | Clectiode
@7 — MEBR - MOS R E it P-GaN N-GaN
OBELA—IMI AV FEABET Ot R gt ®

= — . R
@RBEEXIERIET ST /N1 AR @ gate insulator @)
(B92) N-can
In order to realize GaN power devices, we research the following: (Fig2) . N*GaN£tf
(@ epitaxial growth with precise control of impurities and point defects N*GaN substrate
(@ gate insulators and MOS interfaces KL BiE
® process technologies, such as low-damage etching and ion implantation drain electrode
@ device design for very low loss 1. 85 R L FGaNT /A R
Fig.1 A Vertical trench GaN device
= — % TOMITA, Kazuyoshi
EHR Designated Professor /g
~
Ul GaN/\T— T /N\A ZRADEREI L2+ vIUAE E
X High-quality epitaxial growth for GaN power é”
devices =
Qo The highest value
g by MOVPE
¥ L N —  KANECHIKA, Masakazu g
RHERUR Designated Professor
— %}N/ \T—F N\ RO T Ot REME LT/ A XE&ET
Zy;j;stitoencz;%?g sgx edrzv;%‘iecgssign and *1239 ¢ ni/Vs@300K was acquired recently

X2, NEMEREICOR—ILEBE
Fig.2 Hall mobility in our n-type low-doping epi-layer
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MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair

ZZE7IAIVGaNER T N\ A REABRAREPITIE BIAU T L(GaN)DEN Y ZEALILFRT N\AABEDLELE DR R
GaNEMRIC DV T U TOR B THERFEICEWVEHE T,
CERBEERRME AHDE)ET NS RFHEOHERERUAHZXLREH
HIRT I\ A ABGaNERICROH SN S RBE R UK EDBHEL

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

TN ZABAGaNER & £ @ 150, Kenji oz

GaN substrate for new devices RHERIR Designated Professor

BT 1 R B RGaNEARDFIIR

Research and development of high-quality
LIS GaN substrates for high-performance

semiconductor devices

INT=RAYFITINM R

For power switching devices

i
§ A 4 %‘JEF‘?&F{FW—?;/ ‘TR =8 B MURA, Akinori
;?r' or ik power devices EEELEDA HEBNE Designated Assistant Professor
o 2 " T _ For high-brightness LEDs
A RILREL — 4 /8 BN gl BREGaNEIR EME T\ ADEHEHE
2 or high-performance, L—4%—H

lasers

For high-output lasers Proi Characterization of semiconductor devices on
Loy Loy Ly L QIECE high-quality GaN substrates
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O—-LEERYI 1L —Y 3 EFHRMEIM

Rohm Multi-Scale Power System Simulation Industry-Academia Collaborative Chair
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Rohm Multi-Scale Power System i:v’;ijzﬁﬁ | éj%e ) AEAQEHEER  d-g Current
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Simulation Industry-Academia Genera%m R — £ — 2R Electical Angle

Collaborative Chair is realizing
system-optimized device design
with integrated simulation tech-
nology and without any proto-

types. Epa— SREHIE ESsinal il

Speed Current

ZHE/= AR

Inverse Clarke
Transformation

) 1 1
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Motor Rotational Speed d-q Current Electncal Angle

Speed Reference
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Lt KB UMEGAMI, Hirokatsu A %A YAMAGUCHI, Atsushi
FHEEEED Designated Lecturer FHEEERT Designated Lecturer
P EVNT— LAY Zalb—YavAal T NAXETIV e EVNT— LAY Zalb—2avEAd T NI RETIV
s s
) Development of device model for EV ) Development of device model for EV
powertrain simulation powertrain simulation

TV —EHNTF / H— KV ICREFR RS

DENSO Nano-carbon Research & Innovation Industry-Academia Collaborative Chair

A=A/ Fa—TIRRENZE T/ A—RV DA EREEI LT NI ADERALZBIEL FEDS | SHUICKBEGRERE
MBLUBERRMOBRICIRVEHET,

Toward the realization of novel nano-carbon devices, the basic and elemental technologies for fully use of the unique features of nano-car-
bons will be developed.

Transparent Conductive Flexible

Electricity/heat/strength

Characterization Processing
K E A fli OSHIMA, Hisayoshi = B8 IWASE, Katsunori
RHERUR Designated Professor FHEABUE Designated Associate Professor
I H— R MT RO T A ROFRRALE FI PR F A RDY AT LER
. Project Research and development of . Project Research and development of system
nano-carbon processes and devices application using nano-carbon devices
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Center for Integrated Research of Future Electronics, Transformative Electronics Facilities

IXRIVF—FBBRILI MOV ARRERIE. BEHERERRM
BV AT LRERFRDY) =2 Ib— LRBETT, AR IE. GaNBF
RICBITBERBE - T/NNARATOCR S EER—AX—XTIT
Z%%91,000m (75 X1,000:EBHXIT 7. 7>5X10,000: 7O AT
D7) DARZERE) - IL—LEBEL AEBREOIMEREZRVET,

The Center for Integrated Research of Future Electronics — Transfor-
mative Electronics Facilities (C-TEFs) is an experimental facility of
IMaSss at Nagoya University. It has a large clean room of about
1,000 m2 (Class 1,000 exposure area; Class 10,000 process area)
for conducting accelerated crystal growth, device processes, and
evaluation in GaN research and development.

Op {0
https://www.c-tefs.imass.nagoya-u.ac.jp/ P E
(=]
HHER B Features
(1)GaNIZEHELT= 7200y 7/aw X514 (1) Submicron processing line specialized for GaN Electronics
PERREDSEBBERE T VA —TVIL—TT > Complete end-to-end process of GaN power devices from crystal growth
GaN/ST—FINA Z%EZ V=T O£ R to device fabrication
b 2Ty EIECSHE L YT S oOvICRISLEE > Equipment capable of submicron feature fabrication, including an i-ine stepper
7o Ufe T2 > Operation management and contract fabrication services by technical
) BEOHHAI L BEEER, 7O LR EH development staff
oo t‘ e I Shared user facility system with fee structure to allow use by outside
}%%tﬂ??/&th;éﬁgﬁ/\ﬁﬁ‘/zTL\ organizations
(2)2=TYbTNAR (2)Ta:get devices
> GaN on GaN B/ \T—7 /N1 R > GaN-on-GaN vertical power devices
b GaN RHT/INA X ! GaN-based optical devices
> AlGaN/GaN ##BIHEMT 7 /31 R > AiGaN/GaN lateral HEMT devices
b 22 RERERR T /N X I Nitride semiconductor future devices
Jiisiass
AH =Z
BE<TFHERRED>
Director iR Vice-Director iR Vice-Director EEER Facility Control Manager
SUDA, Jun B IF— ONDA Shoichi fl # 7 KACH|Tetsu fEFE T F SASAOKA, Chiaki
Professor BEEIR<TRITE> Designated Professor HEBIR<FRIE>  Designated Professor IR <FRE> Designated Professor
fH Al ML B B 5 EZE
Bty I -7 B I—TR HRa
NISHII, Katsunori YOKOYAMA, Takahiro AOTO, Koji 7Bk IE 110, Masanao
Technical Staff Manager Deputy Technical Staff Manager Technical Staff HRE Technical Staff
(7 =i XA R (1N N R 5 Bl RN
HRE HRa HEE HRE
OKABAYASHI, Shiniji KITANI, Takeshi YAMAMOTO, Hiroki YOSHITSUGU, Koiji
Technical Staff Technical Staff Technical Staff Technical Staff
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High Voltage Electron Microscope Laboratory

LEBRKETIZ 1965FICKRHIETHI
HTS0ARNIVEDBEFBEHBHRBEIN
TUR HRERETZ2EEEETEMN
BHRRMEORERERSDICEVE L,
BIC20N10FICRBEN . FLOITRIS
NEPEeEEEEBEFEMEIX. A
AHRTHOEREORGPRREZHEHETSHT
ENERB O RE- T X)VF—BAEM
HOBREMARICEL.I)—2Aa/X—
VIAVICRKWICEMTAHILEDTEDE
BTY. AERIGHRE. ZDMODRERH
EFHEMBEFHEZE I 2HRAMNAMERESR
ELTCARZDOMBEEIFEELY HFEHRE
ZBLTCEREDOKRFE MR EEROH
REICHHBAINTVLET . SEHEEHN
GEFEMBOMELY2—LLT.E5
ICHEEEDRRER>TVWEET,

Since the installation of a 500 kV electron
microscope in 1965, Nagoya University
has seen prolific, world-leading research
in the field of high-voltage electron
microscopes in Japan. In particular, the
1000 kV Reaction Science High Voltage
Scanning Transmission Electron Micro-
scope installed in 2010 enables reactions
and phenomena occurring in gas envi-
ronments to be observed, aiding in the
research and development of environ-
mental and energy-related materials. This
microscope can significantly contribute
to the field of green-innovation research.
The laboratory is operated as an open
research facility for all researchers in
Nagoya University. Moving forward, as
part of our efforts to become an interna-
tional center of electron microscopy,
joint projects with other universities,
research institutes, and industries are
encouraged.

https://hvem.nagoya-microscopy.jp/

ISR S EEEEB B FIRMEE JEM1000K RS
Reaction science high voltage scanning transmission electron microscope (JEM 1000K RS)

R e g=s— .
HE BN A+E {E17  IKARASHI, Nobuyuki
BB BIR(FRAT) Professor
Director Elliie = Vice-Director
MUTO, Shunsuke
Professor % % % SAITOH, Koh
BRI Professor
mH EH
S A BA  YAMAMOTO, Takahisa
BRI Professor
ARA\I, Shigeo -
Designated Associate Professor xR E A KUWAHARA, Makoto
ABUR(RIE) Associate Professor
RE £E NAGAO, Masahiro K E35L OHTSUKA, Masahiro
HEHIRGRE) Associate Professor SHET(ZRAE) Lecturer
MO A2  HIGUCHI Kimitaka A& &K YAMAMOTO, Yuta
A Technical Expert BER(ELE (TH)) Technical Expert (Ph.D.)
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Research Facility for Advanced Science and Technology

SRR MERARBRD YY) —VIL—LFICE DFRICEL2FY— (VD ANV RU VT EDORBEB. YRV 7 74T EFHREEE
BICPTyF I RBEOHMMIEE. SEM, ESCA|RFENEMEERXREINEDONNEBLESDEHNEHEBI/IRBESN TS
DOREMBOEERRAS RA70/F /ML ESILRAmAME CRAEVHARICTERATINTEYEY  Ee . XERFZEOMMMI S/ 7

https://www.rfast.imass.nagoya-u.ac.jp/

SYbTA-LBEILESF/ M F/MIICE T 2RI EZHELTEY ZRAADZOREEICHAEINTVET,

The clean rooms and other laboratories of the
Research Facility for Advanced Science and
Technology are equipped with molecular beam
epitaxy, chemical vapor deposition (CVD), a
sputtering system, and other film deposition
equipment; a mask aligner, electron-beam lithog-
raphy, inductive coupled plasma (ICP) etching,
and other micro-fabrication equipment; scanning
electron microscopy (SEM), electron spectrosco-
py for chemical analysis (ESCA), an atomic force
microscope, an X-ray diffractometer, and other
analytical equipment, as well as a wide range of
other leading-edge equipment used in a wide
array of research operations ranging from thin-film
deposition of various materials to micro- and
nanofabrication and material characterization.
Furthermore, this facility is being used to carry out
the Nanofabrication Platform Consortium Project
supported by the Japanese Ministry of Education,
Culture, Sports, Science and Technology (MEXT),
providing technical support on nanomaterial
processing and nanofabrication for numerous
researchers by utilizing multiuser instruments.

TNARATACRE (V)= )b—L1)
Device process room(Clean room)

RNy B /MBE/ WHMIZE (V) —>Ib—L) BFRENEE BTRHEEICLD T/ N2 =V
ECRIVFVIHE—BIATL Micro fabrication room Electron beam lithography Nano-pattern by EB lithography
Sputtering/MBE/ (Clean room)

ECR etching system

MR

meE mE
BIR<ERE>
Director

KATO, Takeshi

Professor

Mok IE L
e

MATSUNAGA, Masahiro

Assistant Professor

KE S  OHNO, Yutaka B R IE NAKATSUKA, Osamu AXE K#E  OSHIMA, Daiki
BIR(RED) Professor BIRGRE) Professor BhEGRAE) Assistant Professor
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HARAIE XREDSTEHFMNE IR F —DRODMBEV AT LARRRIELTREETN IRIVF - DRI - BB ER X F
BOBEEBERCZBELLAI XV —REMICETIHRANA -HAAREZERARDNSHESREDOHDY AT LLETRIAH
ELTVET . ERNADRELHAKBEDOHRE X AARFAOBELHARMEZITOET HRABMBREZITO O DMERE. #AEM
ITEB EFBEMBZIILHETZERENMEBZHBFNATSIEATEET  HAFA - HAMRECHFLEDH IS FRRAOHELE
HICITEEDE THELLEN,

HAEBEDOUAMPHIAHKGABEDFMIE. FEEURLZTELEL,

[=]
https://www.imass.nagoya-u.ac.jp/joint/ F

IMass has been designated by the Ministry of Education, Culture, Sports, Science and Technology (MEXT) as a "Joint Usage/Research Center
of materials and systems for innovative energy management." Through joint usage and research related to energy management technolo-
gies, it serves as a venue for everything from fundamental research through to system-building for actual deployment in society, aimed at
more advanced, fully optimized energy creation, conversion, storage, transmission and utilization. At this facility, researchers from universities,
research institutions and other organizations based in Japan and abroad can engage in joint research together with IMaSS personnel while
utilizing a wide range of equipment including film-deposition systems, micro/nano-fabrication equipments, electron microscopes and many
other types of analysis instruments, and more. If you wish to apply for joint usage or research at this facility, please consult with the IMaSS staff
in advance and apply.

HEFARFORN HEAFMADA A=Y
Application Flow for Shared Use Image of Shared Use
2
e EFNEIXIVF— (TRIVF—DRIH - i BT HEDREL - #B3hHL) DRR
[ | lﬂi L] Realization of revolutionary energy-saving (further advancement/hyper-efficiency of
I E T!::! creation, conversion, reserve, transmission and consumption of energy)

EHEBRZE REME- 2 XT LMK
Nagoya University Institute of A
Materials & Systems for Sustainability

FHRFFROMEER. i, 7 — 2 F=FALIHRRZ
Ba i AR N (i eSS = Dy&a i
HEA ARG TAREEAEL - T\ A REDBER LM BT EMIMAZ D SHRREDHD IR T LEHl

Application for shared use/ #£ iR Joint research by utilizing the facilities, equipments, data and so on of the IMaSS.
joint research Adoption Wide range of research from fundamental research on advanced materials and
devices to system engineering for socially implementing them.

A

A
S

KRRFADBEERUAFZUNDEBICFIR T ABEIIAREZSCMRT —L
m Academics or research teams of the IMasSS including

researchers from other institutes / universities.

RF-HRHEE
Universities / Research institutes D 0) za=}
LROWRE BARLIA DRI
Nagoya University

researchers Researchers from other universities
(research representatives)




S

CIRFE
IXNLF-—F#H
ILhAOZ7 X

= BR ME &%

CIRFE-Transformative
Electronics
Facilities

=+ 7:;: E’iﬁﬁ—% Facilities and Equipments

AFEANEE
ULVAC IMX-3500
lon implanter

ULVAC IMX-3500

EE A R R E
ULVAC QAM4

High Temperature Sputtering
Deposition Equipment ULVAC
QAM4

FIB-SEM

HITACHI N X2000
FIB-SEM

HITACHI NX2000

ALV ASEM AA—=I2JCL HEBEAEEE IXvaVEaMEE

HITACHI SU9000 HORIBA WD201N RIKEN KENKI AC-3 HAMAMATSU PHOTONICS

In-lens SEM Imaging CL Work function measuring device PHEMOS-1000

HITACHI SU9000 HORIBA WD201N RIKEN KENKI AC-3 Emission microscope
HAMAMATSU PHOTONICS
PHEMOS-1000

i#RRAT VN F/AT IV L—Y—BaliE RCAAEE

Nikon NSR-2205i12D PAT7IX X500 A1) VA OLS-4100 SIVb> 18-MR12

i-ine stepper Nano inprint equipment Laser Confocal Microscope RCA cleaning system

Nikon  NSR-2205i12D SCIVAX X-500 Olympus OLS-4100 Dalton 18-MR 12

BREE BMRREAR AT A ICPRSA Ty Fv4 ALD(FZ XA/ —<IVH)
Z)Vb> 18-MULL Bruker Dektak XT-A ULVAC CE-S Ultratech/CambridgeNanoTech  Fiji G2
Organic cleaning system Stylus profiler ICP etching system 4 Atomic layer dposition system

Dalton 18-MU11 Bruker Dektak XT-A ULVAC CE-S (Plasma/Thermal)

Ultratech/CambridgeNanoTech  Fiji G2

C-TEFs https://www.c-tefs.imass.nagoya-u.ac.jp/ (Ei&%) c-tefs@imass.nagoya-u.ac.jp
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LP-CVD

samco LPD-1200
Low pressure CVD system
samco LPD-1200

Facilities and Equipments

ICPFZA Ty F+v1
samco RIE-200iP
ICP etching system 1
samco RIE-200iP

ICPRZATvF+v2
samco RIE-200iP
ICP etching system 2
samco RIE-200iP

P-CvD1

samco PD-220NL
Plasma CVD 1
samco PD-220NL

ICPFZATYF+3
ULVAC NE-550EX
ICP etching system 3
ULVAC NE-550EX

EBRXEEE
ULVAC ei-5
EB evaporator
ULVAC ei-5

ANy REE
ULVAC CsS-L
Sputtering system
ULVAC CS-L

FAFSEEHESTYEIR)
FILMETRICS  F50

Automated Thickness Mapping Systems
FILMETRICS F50

BeE
BT IAME A

High Voltage Electron
Microscope
Laboratory

RISHFEmEEEEBETFIH
8% JEM 1000K RS

Reaction science high voltage
scanning TEM JEM1000K RS

EARREEFRETAEDEA
EUEF IR JEM-ARM200F
(Cold) (NEMEEFRME)
Aberration corrected scanning
TEM JEM ARM200F

ERHHAERSBET B
JEM-10000BU
(INEHEEFERME)
Aberration corrected scanning
TEM JEM-10000BU

BRMHEEIRE FEME
Transmission electron microscope
JEM2100F-HK

BFNEREBEFRME
JEM2100M

Electron Spectroscopic scanning
TEM JEM2100M

RN THESTEE
MI-4000L (FIB-SEM)
High-speed sample fabrica-
tion/analysis system MI-4000L

ERAAVE—LIMIH
FB-2100 (FIB)

Focused ion beam sample
preparation system FB-2100

C-TEFs https://www.c-tefs.imass.nagoya-u.ac.jp/ (Eig%) c-tefs@imass.nagoya-u.ac.jp
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Precision ion beam milling

IAREITavRIY Y v —

Cross section polisher

FEBE F IR
JEM-2100plus

INA 7 AR R RFIB-SEM
A7 LETHOS NX5000

system PIPS || 1B-09020CP Transmission Electron Microscope High-speed sample fabrica-
JEM-2100plus tion/analysis system ETHOS
NX5000
Ll =
Soim At
H [E A 78 6 5%
Research Facility for
Advanced Science and
Technolo _ o em e s o
9y 85TMBEE BTV RIOVRINVAEE | 3T/ ROV AEE

MBE with 8 sources

Magnetron sputtering with 8
sources

Magnetron sputtering with 3
sources

BT RENEE RAV7 247 MA-6 ICPITvFI%E ECR-SIMSTvF VI %E
Electron beam lithography Mask aligner MA-6 ICP etching ECR etching with SIMS
AFVEAEE T LML —H— BRUF SURNNFAIBLEE

lon implantation MIPHY AT L Electric furnace Rapid thermal annealing

Femto-second laser for
micro-fabrication and
measurement

BEEBFEMEME https://hvem.nagoya-microscopy.jp/
SelR T HEAMEMESR https://www.rfast.imass.nagaya-u.ac.jp/ (#{&5) info@nanofab.engg.nagoya-u.ac.jp

(E#&5) hvem@nagoya-microscopy.jp
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ERHEBFRME
FE-SEM

Facilities and Equipments

SEEXFRETEE

X-ray diffractometer

RF B BEAMEE

Atomic force microscope

XIRNHEFDIEE
X-ray photoelectron
spectrometer

Himas=E

Shared Equipment
Laboratory

XERSEEBFONEE
ESCA-3300

X-ray photoelectron
spectrometer ESCA-3300

BREEEEES T I ARENS
FEDHTEEE SPS7800
Inductively coupled plasma
atomic emission spectrometer
SPS7800

BRI ER S FIRME
JSM-6330F

Field-emission scanning electron
microscope JSM-6330F

X#REIHTEEE RINT2500TTR CHNI—4— MT-6 WwiETO< N S T7EENE ARYOR NS 7BED
X-ray diffractometer RINT2500TTR CHN corder MT-6 3200 QTRAP QP2010 Ultra
Liquid chromatograph-Mass Gas chromatograph-Mass
spectrometry 3200 QTRAP spectrometry QP2010 Ultra
BEBEFEMFE AT TS L—F Ry TS5— IRIVF—DEEXIRDITERE XiRSCBFDIEE
JEM-2010F JRIRETAIZEE FSA3500P I EBRE FIAMIE S3000N ESCALAB250Xi

Transmission electron microscope
JEM-2010F

Laser doppler velocimeter for one
velocity component FSA3500P

Scanning electron microscope
with energy dispersive x-ray
spectroscopy S3000N

X-ray photoelectron spectrometer
ESCALAB250Xi

SeiR R THFEM MR https://www.rfast.imass.nagoya-u.ac.jp (##&s%)info@nanofab.engg.nagoya-u.ac.jp
HiBH3 https://www.imass.nagoya-u.ac.jp/equipment/ (##& %) shared.equip@imass.nagoya-u.ac.jp
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Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI2MA)

6 KFOHM KR (B EHBREREMHE AT LR KRAZEERERRA. RUEXRFERBMEAER RRIXEARFE IOV T17#
KR RREXFE S/ - S 7AFHARE RREMERAFZECMB IERER) HMBALFLOHSEB E G20 R ET 2T
MANRZBELET BEANICF @B LIIVvI/RAEERHMBLIL /MO0 ABE ERDFNEERS LIF R EENMRREITIV
FHE 1 ZAFDERZBITEBRL ARBREEDZLICEN MR BE-—XDORERRA BN EHEZEELET.

EOIRRIVTFHEZEBELLEBRRR. EFEHEZHEL . SEAMBEROURFEAZRVET,

Six university research institutes (Institute of Materials and Systems for Sustainability, Nagoya University; Joining and Welding Research Institute,
Osaka University; Institute for Materials Research, Tohoku University; Laboratory for Materials and Structures, Tokyo Institute of Technology;
Research Organization for Nano & Life Innovation, Waseda University; Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental
University) are collaborating to organize a new academic cross-cutting research center of excellence that will serve as a new foundation for
addressing the needs of society. More specifically, an interdisciplinary research center of excellence, “multi-Dejima”, that integrates research
on various fields including metals, ceramics, biomaterials, and electronics, is being organized to transcend the boundaries between universi-
ties to solve issues in society and enterprises and advance technical innovation through R&D activities.

In addition, we are also striving to establish a shared stage for international exchange, the collaboration between industries and universities,
and the fostering of human resources with highly advanced skills using multi-Dejima as the foundation.
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The Consortium for GaN Research and Applications

https://www.gan-conso.jp/

—RRHEEAGaNI Y —2 7 L& Society 5.0 RIED eI, GaN (BIEA Y U L) IAERFEEE O ME. RhR(L RIMHRDERZFE
FOoTERNDOBNICETIRILEZBLTCHEDREICESTAHILZBMNIC. SHTFI0B1BNIF TRIENE L .,

EFEOSREREI M EBOBEEVIHATZF —T VA /N=—2aVDBEREL HHPEORGENEBLSEBORRICERKT ST
EHAGTORBENEFTZRBL . BVEMEEMEBNERAZRHEL . HRDHOREEERAT 5 21HELEDOEFHESE -KTEDE
BICBHBHEZBRELTVET,

FHREBMEEIE. RF21HEE (RBEIZAZHE. FIZFE. BRI R BWAGLE)  EIHERFEEA KR (R, hi1418) | £K48
HE(EREBERITE (K) KBRS I2EBE M) ZEBH () 5L T(HHB3ESARAE) BRI SISAE T RIS 7T —
VAVETEAN-THEEZEBRLTVET,

The consortium for GaN Research and Applications was established on October 1, 2019.
The consortium aims to develop world-leading innovations in energy saving and reduction of CO2 emissions by fully utilizing excellent potential
of gallium nitride (GaN).

This consortium offers a place for open innovation to achieve seamless collaboration among the consortium members of government, indus-
try and academia, and it will contribute to the sustainable development of our country and the rest of the world as well as the growth of
each member organization. The consortium, by using practical sharing-education , also aims to foster promising young researchers and engi-
neers to become able to combine a high level of professionalism with a bird’s-eye perspective while aspiring to use science for the society.

As of May 2021, major participants in this consortium include: twenty-one (21) universities (Tokai National Higher Education and Research
System, Toyota Technological Institute, Nagoya Institute of Technology, Meijo University, etc.), two (2) incorporated national research
institutes (The National Institute of Advanced Industrial Science and Technology, The National Institute for Materials Science), and forty-eight
(48) corporations (Sumitomo Electric Industries, Ltd., Taiyo Nippon Sanso Corporation, Toyota Motor Corporation, Mitsubishi Electric Corpora-
tion, etc.). The Consortium has built a framework that covers broad technical areas from basic to applied research and from materials devel-
opment to applications.

Power network . .
Network integration

REMTII/OEEE

& ITi5

Vegetable cultivation factory

HART N REFALAEMIIBICEY.

BORELRIEMDRERER

Safe and stable supply of agricultural products

from vegetable factories that utilize new light

source devices 2025448
Around 2025

KE- KT

Purification of water and air

RERNRIC IR HKERE.

HROEREEWE

Safe water is supplied using sterilizing

light sources to improve the living

environment of the world 202048
Around 2020

Y—35—/\71Y

Solar power conditioners
KIBHEH N ZNENITENERL.,
R REICHIETS

Solar output is efficiently converted to
electricity for supply to grids and

households 202048
Around 2020

ARZER

Application to airplanes
Rt OBENRREICOLITS
BNT—TINAR

Power devices that improve transfer

efficiency of next-generation airplanes
2030%ta ﬁﬁgﬁﬁm
Around 2030 Advuncef! medic?l technologies
RAIOE~IVRERVER

EZRUVITVRT L

Medical monitoring system utilizing

microwave, milliwave

Around 2035

ORw s

Application to robots

NEREDEFH B, BEsEDOBEEORY METICEYZE

Heavy labor such as nursing and transfer of the elderly are

supported by robot technologies 2025458
Around 2025

XA BENE

Next-generation automobiles

IVIVHME--REEFIKEL TR

EVIEE TN A/ \T— 7 S R N B mESE
High-speed trains

Engine efficiency and fuel economy are improved to

Long distance microwave power transmission

FEDY—Y TXIVF—E R

Offer ultimately clean energy 20354E
Around 2035

KA 5 GiEfg

Post-5G communication
BERIBEDT/INA R, RAatt
ROBEBIEWERE

Next-next generation high-speed
communication network is realized by

ultra high-speed devices 203048
Around 2030

highest levels B2 RRNT — I =y MEROR AR R ESE

Power devices frequently used in EVs are downsized and
improved in efficiency 2025418
Around 2025

Next-generation high-speed trains mounted with ultra
compact/high efficiency power control units 2030t

Around 2030

RIEICBLLHE HIXNF¥F—E X R -HRil-EHE
Environmentally-friendly society E;iflbi;v‘l;ws_jzijt 17_ b*i%
AEBRFEOLTHIZEELL TS v

(Minimum energy society) Smart society with security, safety, comfort and convenience

IJ#H=R RERNT—FT N RICEZEIRIVF—HE  FREHSER -1V T7SEBRTIAI— LS

Smart society where new social foundation
and infrastructure are established

Energy-saving society realized

Human-friendly and environment-friendly
by next- generation power devices

eco-friendly society

© —f#AMEAGaNI>Y—< 7L © Consortium for GaN Research and Applications
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IMasSS Technical Experts

R BB NN 2 A & K

Edrzsd0 D A <@L (TF)>

MATSUNAMI, Aritaka

Chief Technical Expert

HIGUCHI, Kimitaka

Technical Expert

YAMAMOTO, Yuta
Technical Expert (Ph.D.)

im |[MaSS DATA

HEH Number of Members SHIE4BLERE  As of April 1, 2021

HPIFH Divisions Pm%iei%ors Associatéﬁﬁ%)gégfglﬁecturers Assistanﬁtﬂ grﬂofessors
RKRILY bOZY REBHAER L Z— Center for Integrated Research of Future Electronics (CIRFE) 6(23) 6(8) 2(3)
EEARMIREE Y 2 — e Center (AMTC) 5(9) 4(2) 2(2)
MEAIRERPT Division of Materials Research (DM) 5(1) 4(3) 4
< 27 LB ERFI Division of Systems Research (DS) 7(4) 5(2) 3(2)

S HIBFFEERPT Funded Research Division 0 (5) 0 (l) 0 (1)
BE SR E R ER P Industry-Academia Collaborative Chair 0(10) 0(7) 0(3)
BEEEFEMERESN High Voltage Electron Microscope Laboratory 0 0(1) 0
Seim iR i F A T e Research Facility for Advanced Science and Technology 0 0 1
St Total 23(52) 19(24) 12(11)

FBEHEERCFNNIHE.FEREERL N

Excludes staff members who have other positions. inp indicate those of designated faculty and visiting staff members.
W EHL S Research Collaboration
A Institutes e Agree:wm Dates
hERZ AR T2 5T Institute of Process Engineering, Chinese Academy of Sciences g;% 2233322? gng'
%ﬁk—?ﬁ&ff—%t Industry Academic Cooperation Foundation of Kyungnam University Republic of Korea Zoggigﬂéo%g 2|
A= FRE - TEEHEH T ER Department of Mechanical Engineering, University of Maryland 555‘ 228;%2}?0355
TV M RE-BLGFIZMBERETSE 2 —  Genetically Engineered Materials Sciences and Engineering Center, University of Washington 555‘ 2&22&35 %(9055
AV RRY TRINEESEBEBE IS4 —  Center of Envionmental Technology, Agency for the Assessment and Application of Technology T “/ndlj i\;: 7 2&95&&%@&?
FRER R RE R BRI IS D Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences el 20061173185
VRV YIRAR N\ D7 REER MR science and Technology Research Institute, King Mongkut's University of Technology North Bangkok ThZil;rnd 2%]&%)%;' 9(5236915
AV RIRKZT) - Indian Institute of Technology Delhi (IITD) /rln%als 2%](.:%0%3;952%1815
IL—V7 TN SREBZD Faculty of Science, Universiti Putra Malaysia vnnl/a;y;/;;T ZC:\Ala?Cff ?152%1]55
JUIVEVA—RNIVZaKE Université Clermont Auvergne 7an\€e1 Z?aﬁgfy]é? 23098"3
A JR=Y 3R TH=INA IN\T+—VAIAYIOILY MOZH A  Innovations for High Performance Microelectronics (IHP) G'ifn(;{y %g&ffyzfzgﬂ
-V EARA S Forschungszentrum Jilich GmbH Gli,'rga”ﬁy Zoﬁgyﬁzga%g R
TIVT 4 ARV KRETHE Faculty of Engineering, University of Kurdistan 27 Zo}gﬁz}?ofas B
NRSBRESHt 2 — Basque Centre for Climate Change (BC3) Z;;";rn‘/ Z(Aﬁgﬁffélﬂz%gﬁ
INRD 7 K2 BRI EERF Department of Information Engineering, University of Padova A %a:é 7 2&%85’),21? %55205

[E3] ] Collaboration in Japan

PEHEAKARHE Chubu Electric Power 2%%1%&952%3‘45
EHR Aichi Prefecture zﬁo%ﬁrlz? 268
AHEM City of Nagoya 2,90(‘);1[;4:;252)? %(%LEI
BEARFHREE KRS EMERR National Institute for Fusion Science, National Institutes of Natural Sciences g&?zﬁg%lgg
BERREAZ RRABUARBERM Waseda Institute of Political Economy 2023%2?03 =]

—RUEEANT7A V2SIV IRE B — Japan Fine Ceramics Center zoi;ﬁﬁézﬂ




IEFAD B Financial Information

&
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#2&E  Academic Year, 2020

category Number o Adoptons _ mouns {h noutan yer

BEERS Management Expenses Grants — 606,699
RIS BB ts-in-Aid for Scientific 48 446,500
[t Contract Research 28 2,545,320
REE% & DHERFRFZE  oint Research with Industry 122 630,818
AP A Donations for Scientific Research 23 43,300

ZDith Others 8 11,707

£t Total 229 4,284,344

B EBL Educational Contributions

FEHE - KFRE-BLHREKE Undergraduates, Graduates, Research Fellows

BHR2EFE Academic Year, 2020

£%2) A
Status Number of Students or Researchers
HIg Undergraduate Students 134 (4)
1S RTHAERFE  Masters Program 283 (45)
KEPR4  Graduate students
1E+%HAZRFE  Doctoral Program 88 (38)
18+ HfZCE Postdoctoral Fellows 42 (13)

FRARFOMBHEN EBIEFHBEBO>TVBFEME LIIMR B IFMAEABAR (W) .

supervised by faculty affiliated to the Institute. Number of foreign students or researchers in parentheses.

FUEEHN ber of Degree Reviews

X5

Status

A%
Number of Students or Researchers

FEDELE Number of Principal Examiners

19

FRARFOABAEN AFZOBLSPUBECIEEBOHERE

Aggregate number of times faculty affiiated to the Institute have taken on the role of the principal examiner in a doctoral degree review

&E Awards and Prizes
TEMH

Number of Awards and Prizes

SH2FE  Academic Year, 2020

17

FEHNRKRZEETHIHBIERR< Not including awards and prizes given to students

tHFE Applications

HFE - EX8#K Number of Patent Applicati

ns and Granted Patents

SH2FE  Academic Year, 2020

28

HYf§ oranted Patents

4

SMIF4A1EHHE As of April 1, 2021

| |

etk FRZERREE A E T (m?)
Buildings Floor Space used by the Institute (m?)
AR | Research Institute Building | 333
SRR Research Institute Building II 3,804
MRE-RRE-FHELLT
HEH BT HE R 5 3RERIR Inter-Departmental Education and Research Facilities, Laboratory 3 461 ®A L‘(L‘%Eﬁ
Floor space used as research space,
N laboratory space, office space
éﬁﬁ%’ﬁ%‘ﬁﬁ Research Laboratory Building 2,443
J\Et  sub Total 7,041
BMERIXIF—THIFREHES Research Facility for Advanced Energy Conversion 504
BeEEFEMEER High Voltage Electron Microscope Laboratory 996
Seim i T E 2 e SR Research Facility for Advanced Science and Technology 1.849
’ EB DEY)

N . Individual buildi
IRIVF—FH|IL Y MO RRERNER  Centerfor h of Future i i -TEFs) 2,997 navidualbuldings
IRIVF—FRT LY O RHZRE Center for of Future i Commons (C-TECs) 6,469

/et sub Total 12,815
&t Total 19,856
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TRFTHERR %R 7 I 2iHR)
- BMEIFNF-ERAR L 2— (BERIFIEX R
Rt a— (RBFS7ERAR) . T0R. BE. ERIRILF—
EARIRTE 22— (FPRAE) R TR 4FICTHE)
- BN N\ THRRT 52— (FRROFRIRR)
RIEEF YAV R 42— (FR 1 3EAIER)
- EBICLFDONR - EROFFIHELEMNEE
"ﬁk173—1 4 B © EHEXF IaMETREZMER (FABEDMRA)

(2005.
DERE
:Fﬁk12c8)£ojl B © EHEAY IONETRFMERN (B AFOMERE
) T
qzﬁjz‘lzogoﬁi 4 A © 2hHEBEKRF RiRHiiTHEMR 24— (BBME3EICAIE)
A
3Fﬁ3?,1209£3 77 B © MRAMET S 7 ERBRMTE 22— DE

ﬁkiggoj‘ B © MEFRMBIESRAT«THE > % — (FR10FICAIR)
ZEELE
3Fﬁ52(22041i2ﬁ0% A © HEFRME 7S 7 ERERME v 2—%BELE

"ﬁk’27fﬁ 4 R © MEFRMESEEH AR RE > 2—DRE

(2015.04)

FR27E10A © BEEXRF REMF 27 LREFRINSHE

(2015.10)

O MAFRMBREILIMAZI IEBM R 2—DRE

flzﬁiéggoﬁ B O [EFNA IR —DHDMFIES 2T LFRILE] LT
HEF A HEAFRLSIBE
O FE&EHNNT-ILIMNOZ I XS AR ESRPIDHE
O FERER- K B FGEIAET A AT A/ R=a
SRFNDEE
3F!ﬁ2284‘£ 5 A @ bR/ XT-TIL 7A=Y AEH R RSN
e O FoU—-BEER/NT-ILINZY ZEF R R AR DX
”ﬁk%gf 3 A © NIMS-ZARGaNFHEAEMT I RTM - KEF-/NHER
HMRIK - DFE
:FEEEQEOJ R © ZAREKGaN%ET/ 1 RCHEZHEMZEEFIDRE
SFBZ%OO% 4 B O TRX—2R7L(RERES) MR ERFT (BB7H) DB
(TRNF—D 2T L (RERES) BT EFINFERBFAIRR)
W‘Egﬁ? B ® IxX-TH|ILIMIZ I XK (C-TEFs) DXE
SFﬁjziz,g-‘szZH O IXVF—FHILINA=Y XF%28E (C-TECs) DRAEY
ngﬁoj‘) B © MBIERR KT\ X EESZ G RIRZL SR D%
© EHPMGaN/ST—F N1 ZEZHRMEBFADE
%*llé‘gfﬁgoz) A © =&/ 3HLGaNEIRT /N AEF B RMRHPIDEE
O O-LEERVI2L—a EFHEMREIFIDKE

‘%ﬂl(z%z%oﬁ) R © 7rU—E#HuF /h—FR U IcRHEZHREMEEFIDRE

4R18RE As of April 1, 2021

2004.04 ® Established EcoTopia Science Institute (Established through the restructuring
and integration of the following research centers.)
- Center for Integrated Research in Science and Engineering (1995 reorgani
zation of the Synthetic Crystal Research Laboratory founded in 1963)
- Research Center for Advanced Energy Conversion (Founded in 1982 as the
Research Center for Resource and Energy Conservation, changed to the Research
Center for Advanced Energy Conversion in 1992, and reor ganized in 2002)
+ Research Center for Advanced Waste and Emission Management (Founded in 1997)
- Research Center for Nuclear Materials Recycle (Founded in 2001)
- Added specialized instructors in all liberal arts and science departments
2005.04 @ Established Nagoya University EcoTopia Science Institute as a research
institute for internal measures
2006.04 @ Reorganized Nagoya University EcoTopia Science Institute as an institute
attached to a national university
2007.04 @ Integrated Nagoya University Research Facility for Advanced Science and
Technology (founded in 1988)
2007.07 @ Established Nagoya University Center for Interdisciplinary Studies on Resource
Recovery and Refinery in Asia
2009.04 ® Abolished Nagoya University Center for Information Media Studies (founded
in 1998)
2012.03 @ Abolished Nagoya University Center for Interdisciplinary Studies on Resource
Recovery and Refinery in Asia
2015.04 @ Established Nagoya University Advanced Measurement Technology Center
2015.10 @ Reorganized to Nagoya University Institute of Materials and Systems for
Sustainability (IMaSS)
© Established Nagoya University Center for Integrated Research of Future
Electronics (CIRFE)
2016.04 @ Recognized as Joint Usage/Research Center of materials and systems for
innovative energy saving.
@ Established Toyota Advanced Power Electronics Funded Research Division

@ Established AIST-NU GaN Advanced Device Open Innovation Laboratory

2016.05 @ Established Toyota Advanced Power Electronics IA Collaborative Chair
@ Established DENSO Automotive Power Electronics IA Collaborative Chair
2017.03 @ Established NIMS-NU GaN Evaluation Basic Research Laboratory
- Amano-Koide Collaborative Research Lab -
2018.01 @ Established TOYODA-GOSEI GaN Leading Innovative R&D IA Collaborative Chair
2018.04 ® Established 7th phase of Energy Systems (Chubu Electric Power) Funded
Research Division (1st phase of Energy Systems Funded Research Division
founded in1996)
2018.06 @ Established C-TEFs : CIRFE-Transformative Electronics Facilities
2018.12 @ Opened CIRFE-Transformative Electronics Commons “C-TECs”
2019.04 @ Established AsahiKASEI Innovative Devices IA Collaborative Chair
@ Established TOYOTA CENTRAL R&D LABS GaN Power Device |A Collaborative Chair
2019.07 @ Established MITSUBISHI CHEMICAL GaN Substrate Devices IA Collaborative Chair
@ Established Rohm Multi-Scale Power System SimulationlA Collaborative Chair
2020.04 @ Established DENSO Nano-carbon Research & Innovation IA Collaborative Chair
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AOTO, Koji
AMANO, Hiroshi
ARA|, Shigeo

ARAI, Daisuke
ARAIl, Manabu
ARAIDAI, Masaaki
ANDO, Yuto
IKARASHI, Nobuyuki
YU, Wancheng
IKENAGA, Eiji
ISHIKAWA, Yukari
ISHIDA, Takafumi
ISO, Keniji

ITO, Masanao
ITOUYAMA, Noboru
IMAOKA, Jun
IMANAKA, Masaki
IMQTO, Fumihiro
IRIYAMA, Yasutoshi
IWASE, Katsunori
UEKI, Yasuaki
UESUGI, Tsutomu
USAMI, Noritaka
USHIDA, Yasuhisa
UJIHARA, Toru

UDA Satoshi
UCHIDA, Masaya
UCHIYAMA, Tomomi
UMEGAMI, Hirokatsu
WANG, Xuelun
OSHIMA, Daiki
OSHIMA, Hisayoshi
OHSUMI Katsufumi
OHZEKI, Katsuhisa
OTA, Koichi
OHTSUKA, Masahiro
OHNO, Yutaka
OKAZAWA, Hiromu
OKAJIMA, Toshihiro
OKADA, Hiraku
OKABAYASHI, Shinji
OSADA, Minoru
OZAWA, Masakuni
OSHIYAMA, Atsushi
ONDA, Shoichi
KASAI, Takuya
KASAHARA, Jiro
KAJITA, Shin
KATAYAMA, Arata
KATAYAMA, Masaaki
KACHI, Tetsu
KATSUI, Hirokazu
KATO, Takeshi
KATO, Takeyoshi
KANAZAWA, Yasuki
KANECHIKA, Masakazu
KANO, Emi

KAMIYA, Arihiro
KAWASAKI, Akira
KITAGAWA, Nobuko
KITANI, Takeshi
KUTSUKAKE, Kentaro
KUMAGAI, Jun
KURIMOTO, Muneaki
GRAHAM, Samuel
KUWAHARA, Makoto
KOIDE, Yasuo
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KOJIMA, Jun
KOJIMA, Yoshihiro
GOTO, Keisuke
KOBAYASHI, Makoto
KOMORI, Fumio
KORAI, Takao
KONDO, Takeshi
SAITOH, Koh
SASAOKA, Chiaki
SATO, Osamu

SATO, shinji
SAWADA, Kayo
SAWADA, Takashi
SHI, Yue

SHIOZAKI, Koji
SHIGEMATSU, Koichi
SITAR, Zlatko
SHIMIZU, Mitsuaki
ZHU, Can
SCHOWALTER, Leo John
SHIRAISHI, Kenji
GIL,Bernard
SUGIMOTO, Shigeyuki
SUZUKI, Koki

SUDA, Jun

SUBRAMANIAM, Arulkumaran

SUMIYA, Kengo
SENA, Hadi

SENANAYAKE, Thilak Ananda

SONORBE, Yoshiaki
SEONG, Tae-Yeon
TAKAHASHI, Yoshimasa
TAKAMURE, Kotaro
TAGAWA, Miho
TADANO, Hiroshi
TANAKA, Atsushi
TANAKA, Nobuo
TANBA, Noriyuki
ZAHNG, Ziyi
CHOKAWA, Kenta
CHOWDHURY, Srabanti
TSUKADA, Chie
TSUKAMOTO, Katsuo
TSUDA, Taishi
TSUNOOKA, Yosuke
DEGAWA,Tomohiro
TOMITA, Kazuyoshi
TOMIDA, Daisuke
NAGAO, Masahiro
NAKATSUKA, Osamu
NAGANAWA, Naotaka
NAKANISHI, Kazuki
NAKAMURA, Tohru
NAKAMURA, Maki
NAKAMURA, Mitsuhiro
NARUSE, Ichiro

NISHII, Katsunori
NISHIO, Akira
NISHITANI, Tomohiro
NITTA, Shugo
HASHIZUME, Tamotsu
HASEGAWA, George
HATTORI, Masatomo
BABA, Yoshinobu
HAMAMURA, Natsuko
HAYASHI, Kiichiro
HARA, Shinji
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4,16,41
7,13, 40
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HARADA, Katsuyoshi
HARADA, Shunta
VALENSIA, Hubert
HIGUCHI, Kimitaka
HIGUCHI, Tetsuo
HIRAYAMA, Tsukasa
PHAM, Duyen Minh
BUL, Thi Kieu My
FUKUSHIMA, Hideoki
FUJIMOTO, Naoki
FUJIMOTO, Hiromasa
PRISTOVSEK, Markus
FURUSAWA, Yuta
FURUSHO, Tomoaki
BEVRANI, Hassan
BEN NAILA, Chedlia

25

41,50
15
16
31
10
36

13

12-13

29
28

BOCKOWSKI Michat Stanistaw 13

HOSOTANI, Tatsuya
HORITA, Masahiro
HONDA, Yoshio
MATSUNAGA, Masahiro
MATSUNAMI, Aritaka
MATSUMOTO, Koh
MATSUYAMA, Koichi
MATYS, Maciej
MIURA, Akinori
MIZUGUCHI, Masaki
MIZUNO, Koichi
MIZUMAKI, Masaichiro
MIYAZAKI, Seiichi
MIYAMACH], Toshio
MIWA, Tomio

MUTO, Shunsuke
MUTO, Hirotaka
MOSTAFA, Noah
MORI, Yusuke
MORISHIMA, Kunihiro
YAGI, Shinya

YASUDA, Koji

YANO, Rikizo
YAMAGUCH]I, Atsushi
YAMAGUCHI, Atsushi
YAMASAKI, Jun
YAMAMOTO, Eisuke
YAMAMOTO, Takahisa
YAMAMOTO, Toshiyuki
YAMAMOTO, Hiroki
YAMAMOTO, Masayoshi
YAMAMOTO,Yuta

YE, Zheng

YOKOTA, Koji
YOKOMORI, Maasa
YOKOYAMA, Takahiro
YOSHIKAWA, Akira
YOSHIDA, Tomoko
YOSHIDA, Naoko
YOSHITSUGU, Koji
YOSHIMATSU, Katsunori
YONEZAWA, Yu
YONEZAWA, Yoshiyuki
LIU, Yuhuai

LIV, Shasha

LU, Xuanming
ROKUJO, Hiroki
WAKEJIMA, Akio
WATANARBE, Hirotaka
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42
50

27
13
38
23-24
13
19

23
29
15,41
29
11
34
18
18-19
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16
13
38-39
16
25
22,41
29
40
11
41,50

23

40
37
19
31
40
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29

22
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Campus Map
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Research Facility for Advanced
Energy Conversion

Seim R ML R SUiEER
Research Facility for Advanced
Science & Technology

https://www.imass.nagoya-u.ac.jp/contact/
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High Voltage Electron Microscope Lab.
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Graduate School of
Engineering, Bldg. 8
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IMaSS Buildings IMaSS Faculty Offices

MAKE NEW STANDARDS.

UNIVERSITY
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M ke dti- >R F LR

T464-8601 HEEMTREXTER
TEL: 052-789-5262 FAX: 052-747-6313
https://www.imass.nagoya-u.ac.jp
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National Innovation Engineering and

Comp\ex’(NlC) Science Bldg.

UIRIAY
Toyoda Auditorium /
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50 | Research Institutes Bldg. I
/ Administrative Office, Research Institutes
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Research Institutes Bldg. T
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CIRFE-Transformative
Electronics
Facilities “C-TEFs”
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Green Salon Higashiyama
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Graduate School of
Science, Bldg. D

IHHMRAESE
Graduate M@I of
Engineering, Bldg’6
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FHRED BT IL/bO=Z9R

Noyori Conference Hall
fiZEEE<KC-TECs>
CIRFE-Transformative
Electronics

smsas,
SUie Commons “C-TECs”

Symposion
=

University Headquarters

HELEHRIER
SEIKERIR
Inter-Departmental Education
and Research Facilities,
Laboratory 3

0 200m

RETTFERERIR

Research Laboratory Bldg.

Institute of Materials and Systems for Sustainability IMaS$S

Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan
Phone: +81-52-789-5262 FAX: +81-52-747-6313
https://www.imass.nagoya-u.ac.jp/en

DM3FE6H18IRE As of June 1, 2021
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