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Joint Usage / Research Center
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Facilities and Equipments

BeEBFEMFERR (HVEM)
High Voltage Electron Microscope Laboratory

SEIRRMIERARIER (RFAST)
Research Facility for Advanced Science and Technology
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Special Interview
01 BEREERASF/T/NA XML ETEBOFAH ATHE

Leading-edge equipment for thin-film deposition,
nanodevice fabrication, and more

02 ERMH O ICAEZ 5 1E

Powerful tool for analyzing practical materials

03 HfE - L2 - BERDILIS HRME TAHKEA
Resonance of skills, sense, and experiences
in joint research resulting in breakthroughs!
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Center for Integrated Research of Future Electronics

Lriuf—2#TL s 0=y 2RBIER (C-TEFs)
CIRFE-Transformative Electronics Facilities

BEFRRMEK L 2— (AMTCO)

Advanced Measurement Technology Center

EBIRERFT (DM)

Division of Materials Research

¥ 27 LRIARERFT (DS)
Division of Systems Research

R FLERPT (FR)

Funded Research Division

EF MR (IACC)

Industry-Academia Collaborative Chair
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IMaSS Technical Experts
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Project Pick-up

L—E—Fr T
Movie Gallery

R¥—AD—DfELA How to use AR Marker
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SB5HNQRA—FERAM-TVALLCE. ARRHAMVADTF
HHR<COTIFHFA] - TAllow]| ZBIR<C LT L,

Please select "ALLOW" when the browser for AR reading opens
after scanning this QR code.

AndroidQRI—F D AH ) (2
ZELDNTTYHNENTT,

This app is convenient for scanning
the QR code on an Android device.

QRIa—Fy—%— B

Step 2 TIVUHHILERIASHIUABENVET, ARTP—H—IZ. Z7—}
TAVDL XD ELTLES VL, BRIFFHLT LI VET,
A dedicated camera will start up from the browser. Please scan
the marker with the camera. A chart will appear in 3D.
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Director

B R
Vice-Directors

RFK 4 ZEB Device Innovation Section
CILFIT4Iv IRV aL—Y 38R Multiphysics Simulation Section

M‘TE**I Lok DZ?Z%#EE}T%’E'&‘/Q— SEIRY)MERRATER Materials Nano-Characterization Section

Center for Integrated Research of Future Electronics
(CIRFE) Y27 LIGHER system Applications Section

EBXFBEB International Research Section

70 Wb Bk . H S FR 70 HE ME =R Research Strategy and
i i1 /\E—‘Eﬁh}ﬁﬁﬂﬂ Joint Research Promotion Department

& LEL,E%&%.E /EU%B Electron Nanoscopy Section

BHORETRIER Elect tic Wave M ts Sect

L . B R ETAIEE Electromagnetic Wave Measurements Section
MESEFAETEEEZ—
Advanced Measurement Technology Center FHIFEHRIER Elementary Particle Measurements Section
(AMTC)

XD FEEHAIER X-Ray Spectroscopy Section

F+/MIEHAIER Nanofabrication&Characterization Section

MEEER Materials Physics Section
FHRRIRERPY d
Division of Materials Research 8 Materials Design Section
(DM)

M*ﬂ}jmﬂzgﬁ Materials Processing Section

= ZH#a 27 BB Conversion Systems Section
Y27 LRIRCEBFT
Division of Systems Research $v F7—2 Y RFTLEB Network Systems Section
(bs)

?fél% 927_'1*%5 Circulation Systems Section

IRxNF—Y 254 (RERES) FHFZEBMA *Y27 AR

EBPIBIE
Energy Systems (Chubu Electric Power) Funded Research Division " =

FAEEHSAT—IL I A= RFHIFFEEBPT

Toyota Advanced Power Electronics Funded Research Division

ERH-2X ZENFEEREET SIRA -T2/ "—Yay

AIST-NU GaN Advanced Device Open Innovation Laboratory

2547 /AY—XFHAT—TL I A= S REZ BRI
MIRISE Technologies Advanced Power Electronics Industry-Academia Collaborative Chair

2MAKGaNEl >/ 1 X SAEXBRM LM ]
TOYODA-GOSEI GaN Leading Innovative R&D Industry-Academia Collaborative Chair IR TS
ILsbAZIR
EWAE L 2—
TBAE B IR 4K 77 1 R BE 2 1% R BFF 22 2B FT B

AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

EZHPMGaN/ T —F/ A REZ G RF I
TOYOTA CENTRAL R&D LABS GaN Power Device Industry-Academia Collaborative Chair

ZEF53IANGaNBEIRT M REZ B RFEIF

MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair

Photo electron Soul GaNEFE—AF /(1 2 EZ B RFFEEBP

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

IXRNF—ZEBRILIIO=Z/XELERER

C-TEFs / Center for Integrated Research of Future Electronics, Transformative Electronics Facilities
R SR TE Ultrawide-bandgap semiconductor technology office
?ﬁf’ﬁﬁﬁ%i Technology development office

?ﬁﬁi—l'ﬁiii Technology management office

#27% FE 7 5 49 16 5%
High Voltage Electron Microscope Laboratory

S5 Ui % 4 2k [F) B 2% B 2%

Research Fa y for Advanced Science and Technology

A E 2T

Administration Office for Research Institutes

TSR General Affairs Division



KEKMHE - Y RFLMRM (BIRRRR) . RELCAMILLFSBRRRTREALALSZE
BIBEDOME - THAZXD LY RFTLIZEDRLEVEBOMAREBECRIVBATEIET,

FKERHE. RRIL IO/ REBAE L 54— SEHARMEREREE 2—. MHREIR
P, YZXTLRBIREF. 20DFMMARBIIE12DZIRIM)ZEL T >DNEFZBRARE
FIn R EINTHBNET,

RKRILIIOZIREBHAR L 2—TR. BIAA YDA (GaN) FORI YUK %
AOWAFNIZCRRINZERENIL I NOZIIAREHELTEY) ., KEXOILIIAZIR
EXOERBRORMKREZBBLTHVES., /. FHAREM. EXBRMRBFIRGCaNI Y —
YTLEBLT. =N Iv/FEIT GaN ICBITAEEFX D EEMELHELTHNE T

BEFARMERtE 24— TR, EFEMBEHREZECHETIEHENATAEMORREE A
MEBERET>THBVET, A XBRZEBOTITFILERBIF—FA275 (1nT) BEICL.
FPRNADOHFRE - FfiECHLTH/ F2/09— AT EMXEET>THYET,

MEBAIRBPI TR, AIXLF— BIIXLF—RPRERECERT2HFIHEOMEICERY
HATHBVET, . 6RENFEBLAER - EFERAT7—(/~r—varHHEIHTO
VI LHELTHIET,

VRFLEIKEFITER. REAMEBEOIRXINF—FTBRYZITL, BARKREORYINTI—0. 9
BRER - IHAIVIRFTLECRALT. FMHMARIBFIEEEELTHREEZEDTH) F T,

RKEKFE. REFAMETHERRERTEABIAN T — B I X LT —DEDOMP LI ITA
MEHBHA - HARARBRLRELT, XBHRZ2ELSEFESINTHY., BANOKRERHEKES
CHRPFA - HAMARZRELTHUET,

KEMAE—R. ENTEZIZHhORARRFECRIVBATHIETOT, 5l&kKE. EboHH
HxE. HBHLLUCHES. HERZBUEITLS. BEVRALEFETS,

KEMHE - ¥ RF LR FAR
Bz

B i#R — BB

Director / Professor
NARUSE, Ichiro



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 Electronics (CIRFE),
Advanced Measurement Technology Center (AMTC), Division of Materials Research (DM),
Division of Systems Research (DS), two funded research divisions, and seven industry-
academia collaborative chairs.

CIRFE engages in leading-edge electronics research, including unexplored 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 nanotechnology to researchers both in Japan and
overseas through the Hub Project for Advanced Research Infrastructure for Materials and
Nanotechnology in Japan, supported by the Ministry of Education, Culture, Sports, Science
and Technology (MEXT).

DM promotes research and development on energy-saving, energy-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 is engaged in research on ecological energy conversion systems, network systems
for power and traffic, and materials circulation and recycling systems in cooperation with
funded research divisions.

IMaSS 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.

KKK - YR T LR BIFTR KKK - YR T LHRERR BIFIR

IR Bi%

P
mik R WA 1T
Vice-Director / Professor Vice-Director / Professor

SAITOH, Koh YAMAMOTO, Toshiyuki



LR, [RIBAMECTHERBRITRHELAEIANF — BRI —DEHOMBEY T A
RG] &UT 2022 FELY 6 Ff. HRAFMA - HEARRRELTHACRES . REH
METHGEEEAREARIAN T — B TXLF—Hff (TR LF—FH. ETXL¥—. TR
F-EEBLIVIRINFHBOSENL - BHFL) ORELZ2RRTIAHIC. EHOAME -7
NAZEDERHMCBTEBMARIOUEREDADO Y RT LM OMARE T2 —8 LTHEK
L. Shzaz2ist - BERAOMREOHRFA - HRAMRICEI->THELZT. BRNDKERH
REBOMARE X AARFIDBEBEHRAMELEITS LT HRALAAMBBEAREIT S ~HDRBEEE.
WEMTEE. EFERREICHETIESHRLONEBLRRMNB T TEEYT, HRFA
HEMREZHFZDHE. AARAOKBEERCHELO L, THRECEIL,

HAKBEDR M PHAZFEREDHMIE. T URLETECEIL,

IMaSS has been newly certified as a "Joint Usage/Research Center of energy-friendly and
sustainable energy-saving and energy-creating materials and systems research” by the Ministry
of Education, Culture, Sports, Science and Technology for 6 years from FY2022, and it is aimed
at realizing the development of environment-friendly and sustainable energy-saving and energy-
creating technologies (energy conversion, energy storage, energy transmission, and sophisticated
and ultraefficient energy consumption). To realize the development of energy-saving and
energy-creating technologies, the center further promotes energy-saving and energy-creating
technologies through joint usage/joint research by domestic and oversea researchers. 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/nanofabrication equipment,
electron microscopes and many other types of analysis instruments.

If you wish to apply for joint usage or research at this facility, please consult the IMaSS
staff in advance and apply.

#ﬁ*“ﬁg){,{—#j [ Image of Shared Use ]

KARFAOBERVUAZUNDOERICFIET2HEREARELZ2ETHEF—L

Academics or research teams of the IMaSS including
researchers from other institutes/universities.

- (FAEEAERE)
Nagoya University . ) .
RS -4 3 Researchers from other universities
), &Y (research representatives)

v
AREFROMER. %K. T —2E %A LAHRIARE
KR BME TAAZEDERRMICEATIEBRME, LU ERED DD YT LHE
Joint research by utilizing the facilities, equipment,

data and other items of the IMaSS.

Wide range of research from fundamental research on
advanced materials and devices to

systems engineering for their social implementation.

v
BEAMY THERRTELE TRLE— Bl TR E— 51
(ZRNVF—FBR BIXNE— IXNF—EER
Mk Web a1+ % BLUTINEF—HBOBEL - BNEL) OBREERER

TELCEIL, Realization of the development of environment-friendly and
sustainable energy-saving and energy-creating technologies
(energy conversion, energy storage, energy transmission,
https://www.imass.nagoya-u.ac.jp/joint and sophisticated and ultraefficient energy consumption).

See the website for details.
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Shared
Equipment Laboratory

E’i’fﬁ—% Facilities and Equipments

17 EAEE ULVAC IMX-3500

lon implanter ULVAC IMX-3500

ERR/SYAKEEE ULVAC QAM4

High Temperature Sputtering Deposition Equipment ULVAC QAM4

FIB-SEM HITACHI NX2000
FIB-SEM HITACHI NX2000

4L X SEM HITACHI SU9000
In-lens SEM HITACHI SU9000

44— 2% CLHORIBA WD201N
Imaging CL HORIBA WD201N

=R ELEE RIKEN KENKI AC-3
Work function measuring device RIKEN KENKI AC-3

I3yya iEMKE HAMAMATSU PHOTONICS
PHEMOS-1000

Emission microscope HAMAMATSU PHOTONICS PHEMOS-1000
i 8825 v7% Nikon NSR-2205i12D

i-line stepper Nikon NSR-2205i12D

FIATY L HA4T79R X500

Nano inprint equipment SCIVAX X-500
L—H—JAEE #1) > /¢2 OLS-4100

Laser Confocal Microscope Olympus OLS-4100

RCA % &KE ZIL F > 18-MR12

RCA cleaning system Dalton 18-MR 12

BHESREE 4L 18-MUN

Organic cleaning system Dalton 18-MUT11

RISHMZBEEEEEBEFEMBSE JEM 1000K RS
Reaction science high voltage scanning TEM JEM100OK RS
BABREEFREMAETEBEEFEME
JEM-ARM200OF (Cold) (MRZE#IEEFHEME)
Aberration corrected scanning TEM JEM ARM200F
ERABMBBERERE FRMBKE

JEM-10000BU (IRZE#IEE FE M)

Aberration corrected scanning TEM JEM-10000BU

ERBHBEEBEFHEME JEM2100F-HK

Transmission electron microscope JEM2100F-HK

BEFAAEEEBEFEME JEM2100M

Electron Spectroscopic scanning TEM JEM2100M

8 Jt MBE &£ &

MBE with 8 sources

8TV IR IAYRISyHEE
Magnetron sputtering with 8 sources
3{TIRbACRANVEEE
Magnetron sputtering with 3 sources

Electron beam lithography

v2RIT7514F MA-6
Mask aligner MA-6

ICP etching

17 FEANEE

lon implantation

and measurement

BRI

Electric furnace

X A EFHDHEKE ESCA-3300

X-ray photoelectron spectrometer ESCA-3300
ERRFERATII VRIS EE SPS7800
Inductively coupled plasma atomic emission spectrometer SPS7800

ERMS RN EEEFEME JISM-6330F

Field-emission scanning electron microscope JSM-6330F

X #E#HEE RINT2500TTR
X-ray diffractometer RINT2500TTR

CHN 2—4%— MT-6

CHN corder MT-6

mERGBI/OZ IS F74— LC-20AD

High Performance Liquid Chromatography LC-20AD

ICPTvF o J%E
ECR-SIMS Ty F % E

ECR etching with SIMS

JxLML—HY—MISHYZRTAL

Femto-second laser for micro-fabrication

HHE Web B/ P ETECESL,

See the website for details.

X REMIKY X5 L Bruker Dektak XT-A
Stylus profiler Bruker Dektak XT-A

ICP F54 Ty F+ 4 ULVAC CE-S
ICP etching system 4 ULVAC CE-S

ALD (F75X=xX/H#—<IR)
Ultratech/CambridgeNanoTech Fiji G2

Atomic layer dposition system(Plasma/Thermal)
Ultratech/CambridgeNanoTech Fiji G2

LP-CVD samco LPD-1200

Low pressure CVD system samco LPD-1200

ICP FS4TyF+1

samco RIE-200iP ICP etching system 1 samco RIE-200iP

ICP F5ATyF+2
samco RIE-200iP ICP etching system 2 samco RIE-200iP

P-CVD1
samco PD-220NL Plasma CVD 1samco PD-220NL

ICP FZ1TyF+3

ULVAC NE-550EX ICP etching system 3 ULVAC NE-550EX
EB A B XKE

ULVAC ei-5 EB evaporator ULVAC ei-5

2Ry ARE

ULVAC CS-L Sputtering system ULVAC CS-L
RXFBRESN (BBwvEXIR)

FILMETRICS F50 Automated Thickness Mapping Systems
FILMETRICS F50

SEMIEAEDHEE MI-4000L(FIB-SEM)
High-speed sample fabrication / analysis system MI-4000L

ERAAE—LIMIH# FB-2100(FIB)

Focused ion beam sample preparation system FB-2100

TIT A A HRELE PIPSI
Precision ion beam milling system PIPSII
JARtEIVavyRYyYr—

Cross section polisher IB-09020CP
EREFIHEMEE JEM-2100plus

Transmission Electron Microscope JEM-2100plus

/SA % / FEHMERS FIB-SEM ¥ 274 ETHOS NX5000
High-speed sample fabrication / analysis system ETHOS NX5000

SURMN LR E

Rapid thermal annealing

TN ETHEMA

FE-SEM

R X RERFRE

X-ray diffractometer

EFRDEMER

Atomic force microscope

XBAEEFANARE

X-ray photoelectron spectrometer

fAizyav b5 7EE9HE QP2010 Ultra
Gas chromatograph-Mass spectrometry QP2010 Ultra
BREFHEMKEY X5 L JEM-2010F
Transmission electron microscope JEM-2010F
IXNF—DHREXBINEEN
EEREFHEME SS000N

Scanning electron microscope with energy dispersive
x-ray spectroscopy S3000N

X BRABEF A HEE ESCALAB250Xi
X-ray photoelectron spectrometer ESCALAB250Xi



HVEM

High Voltage Electron Microscope Laboratory

BeEEFHREMERES

ZHEBRFETE. 1965 FICHKAPETHHTSO ARV OEFEMBIEEINTLUR. HRZ2EET 85 /EEFBEMER
HMADEEEZRZICENELE, HIC 2010 FICERBINA, HLL [RBHMZEEEEEZRETEME] &, #RBTOR
BORIGRRZEZBERTHIEHEKRDAD. RE - TR LT —HEMBOMAERECHEL. -/ R"—Ya ICKRWICE
T2 EDTEBZRBTT, AMBRIRFE. 20h0OSREGEFEMBEFH2F T2 ERAMNARRERELLT. AZOHREZEED
CEHBRAREZRBLTEEOKRSY. HEM. EXROMEZFCLHAIATLEY, SEEBNAESFERBEONAE L 2—&

LT. SHICHEEDREZR>TLEET,

Nagoya University has seen prolific, world-leading
research in the field of high-voltage electron microscopy
in Japan since the construction of a 500 kV electron
microscope in 1965. In particular, the 1000 kV Reaction
Science High Voltage Scanning Transmission electron
microscope, installed in 2010, facilitates the observation
of reactions and phenomena occurring in gaseous
environments, aiding in the research and development
of environmental and energy-related materials. This
microscope can significantly contribute to the field of
green-innovation research. The laboratory operates as
an open research facility for all researchers of Nagoya
University. Joint initiatives with other universities,
research institutes, and industries are welcomed as part
of our aim to become an international center for electron

microscopy.

KiR E3L OHTSUKA, Masairo

B

Lecturer

A+E {517 IKARASHI, Nobuyuki
BiR

Professor

WA BIA  YAMAMOTO, Takahisa
ik (ITEHRER)

Professor

RE £% NAGAO, Masahiro
HEHIR

Associate Professor

HO A% HIGUCHI, Kimitaka
E53:i1

Technical Expert

R - R
Bk &N

Director / Professor
MUTO, Shunsuke

7E#E R SAITOH, Koh
BlERE - HUR

Vice-Director / Professor

ER HEA KUWAHARA, Makoto
HEHIR

Associate Professor

=## EHE ARAI, Shigeo
BEEHRR

Designated Associate Professor

WA &K YAMAMOTO, Yuta
R (B (T2))

Technical Expert (Ph.D.)




R FA S T S 5 5 415 3£ I 221

Research Facility for Advanced Science and Technology

SR MERFEBEED )~ IL—LECE. HFBRIEL2FY—. CVD. RSV R YV TEDKREEE. v 297514,
BFRHWEREEB. ICP Ty F I/ EBEOMMMMIERE. SEM. ESCA. BEFMHEMRE. FE X RAFEO/MEBREEZO
EHHAAHBIRBINTHY. SBMBOEBEEX,S. w170/ F/MI. S5 CRAPHETREVARICTFRAINTS
NES, $£. XBHRZFEOFTUTLERIY—FA U IFBEXORMR AT UTZLNTHRI[ELT. F/#K - F/NT
CRTORMXELHELTEY. ZRADZBCOMEECHABINTOET,

The Research Facility for Advanced Science and
Technology operates a cleanroom and laboratories BRE - %

with instrumentation for thin film deposition equipment ik Bl
1oN

such as MBE, CVD, and sputtering systems, micro-

fabrication equipment such as mask aligner, electron- Director / Professor
beam lithography, and ICP etching, and analytical KATO, Takeshi

equipment such as SEM, ESCA, AFM, and XRD. These

cutting-edge equipment is used for a wide range of

micro and nano-fabrication research projects from thin

film deposition of various materials to material analysis.

In addition, as a hub of Next- generation Biomaterials A 7 OHNO, Yutaka HiF I NAKATSUKA, Osamu
for Advanced Research Infrastructure for Materials 285 HiE (THEHRR)

and Nanotechnology (ARIM) Project supported by i =

the Japanese Ministry of Education, Culture, Sports, sk FJi MATSUNAGA, Masahiro XE X#E OSHIMA, Daiki
Science and Technology (MEXT), this facility is providing s i’iitaﬁfi‘:’;ﬁfw

technical support on nano-material processing and

nano-fabrication to outside academic researchers as well

as users industry.




BREKRIGLF/TFTNAZXMIET
ZEDOF R DA e

Leading-edge equipment for thin-film deposition,
nanodevice fabrication, and more

AXFE. AHMAKE. REAtROAhEE. €0HA%!

Available for researchers from universities, public research institutions, and private companies

I v 432 1l L (R AFF 52 B X

mak-x N B

Research Facility for
Advanced Science and Technology
Director / Professor

KATO, Takeshi

RRMEL - Y 2T LMER LiRHEMERRAEERTE. XBREEO U7
WERIVY—F 4275 (ARIM(IM L)) FE] ONTHE: EHEXFOMI.
FNAZ2T7O€RPHFELT. F/70/09—BEDEBOFIRE / I/ I DIRHIC
SO T FHRF/ ML F/ 7A€ F/FAA2OMFEMELBILSZIBLES, ££.
F— 2B OMEMEXELZITS>AH. KEFALCIVEIHIhZ=F)7ILT—
2 ERRREY(CUNE - B - B - FEATE LA BELE T,

The Research Facility for Advanced Science and Technology in the Institute
of Materials and Systems for Sustainability (IMaSS) is a facility of Nagoya
University that serves as a hub of the Advanced Research Infrastructure for
Materials and Nanotechnology (ARIM) project supported by the Japanese
Ministry of Education, Culture, Sports, Science and Technology (MEXT). It
welcomes researchers in the fabrication and device processing areas and
provides a wide range of support for the research and development of
new nanomaterials, nanoprocesses, and nanodevices by offering the use of
nanotechnology-related equipment and its know-how. Also, with the aim
of supporting data-driven research and development, we are establishing a
system for the strategic collection, accumulation, distribution, and utilization
of the material data generated through the use of the equipment.



FREZEEESVSEAITRTTH?
Who are the intended users?

TR AHRBRZHEEFNATELVERANOIARE. BEOFEZITHR
ELTVET, MHEMIERBEADRELBBEEAVIBROT, &
IMEIETOEBEEZMEEIBAZ L IRBTT, FICEVHE
HEIMERBI AT —IHBVERBVET, Z2502/EZEA
OFERELT [HEFA] EVSETHVERELZFEALZZSCOEE
A2EAHBRLTVET, PTATAT7IADNECAEARRICHA
LTVWAEETET,

The intended users are researchers inside and outside
our university and from companies who do not have
sufficient access to experimental equipment. The
investment in nanofabrication equipment tends to be
costly, so it is difficult for researchers to have all the
equipment they need. In particular, young researchers are
likely to have insufficient access to research equipment.
To address such issues, we are offering the use of various
high-performance equipment to researchers around the
country in the form of “shared use”. All they need is an
idea, and they can use the equipment for their research.

BEAEIENHVEDTLES?
How frequently is the equipment used?

EBICINER)—BCEEAZFEAN. FIAEHF/ A—PLZ
TLOWMMIATES [EFREBEALEKE] &, £/ 100 BHH
WIRBILTLE T, TTH. ERMTHEELA,BREBLACTEZ DY
WETAEZIDNFNAVEREHIOTHEEIEETEHNERA,

XBOEB Types of support

O@Z:EE% / Commissioned project
TROSOOXBEHEHFH)ET,

BREART2 2P RA (RROARE 2 EREELH ATHE)

We offer the five types of support listed below. The user report is
required to be submitted in principle, but it can be suspended to be
published for about two years.

- B#THE% / Technical advice

- B23RFIA / Facility use

- H#i€1T / Technical surrogate

- B#fi#HBh / Technical assistance

- £RHE / Joint research

@HFZF% / Self-sponsored project
RHEX0OABELETRRIFLAREZHZLEINDHE. T UT7ILERIY—F
AV 75FEERBC, AEREHRBEBEORFELAORLAZEZTHENTE
¥, FHMEAERBHKEE THRVEDETIW,

Users from private companies and such, who do not wish to
publish their reports, can apply to use the equipment of our facility
separately from the ARIM project. Please contact us for more details.

It depends on equipment but, for example, electron
beam lithography system for nanometer-scale fabrication
is occupied about 100 days a year. However, the
frequency of use does not matter much because some of
the equipment is indispensable for a specific process even
if the equipment is operated only a few times a year.

BRECENEVAHIRIDFRVECAN?
Aren’t users confused if they are inexperienced in
handling the equipment?

COBETRZEBEZERLTHY). KEZHALTWVWAETTH
< BERPERICHTIHR-MEEIZBEOTVETOT, HERME
BACHALTVWALFZEBUEY, 4. ARIMBEORNETE
EUTVNE BB SRBICRELFIATEZETHAL VWS RE—
FTOFARBERIEETT,

BTol#E. FEEEZOFELZMLLAVAENBVIE, FAK
SHLEBNRCRELTVETOT. TOTHACEIL, 2FRXE
RIEMVERA,

There are support staff working for this project. We not only
open the equipment for public use but also provide support
on handling the equipment and carrying out experiments, so
inexperience would not be a big problem for users. Also, if
you meet the guidelines of ARIM, it takes only a few days from
application to actually using the equipment with staff support.

Our present problem is that this project has not yet
been recognized by many researchers. The charge for
use is not high. We’d like researchers in any area and
industry to use the equipment for their research.

XEETHEN Flow of support

o1: #IAEH / Inquiries
[#EFl] BEE - A—IL / [free] by phone or e-mail
| WETHN SR DB / Referred to other facilities if necessary

02 : FIA®EE / Application
| BRREARANDRZE / Agreement to publish results

03 : &iERIHA / Start of support
| HeZFIA - BAT1T - HMHEEA / facility use, technical surrogate, technical advice

04 : FE R / Report of results
| EEKR/end of FY

05 : ¥&#&UN / Charge for facility use
PERFEE RSB TUWAECIEETEE / can also be charged at any time as needed

L. Web ¥ b [SRIAAE] 2T8BEEW,
Please visit “How to Use” at the website for more details.
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Powerful tool for analyzing practical materials
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Electron microscope equipped with multiple detectors derives valuable information

BEERITRE > 5~
B ERF A
+/ B HDEREHE S~

s KR E

Nanospectroscopic Materials Science,
Electron Nanoscopy Section, Advanced
Measurement Technology Center
Lecturer

OHTSUKA, Masahiro

EEAEMIRE L 2—THRMALVTAMLTVWIEED 12, EFSXE
EEBEFIEMEE JEM-2100M OfEVF KIRESLEMIC. CORBEZFEMALAR
TREBICEALERIEI MBI EV-EZEEMEFE LA, JEM-2100M E Stk
REBEBATVBZEIFHRTT.

The JEM-2100M (scanning) transmission electron microscope ((S)TEM) is
one of the instruments offered for shared use at the Advanced Measurement
Technology Center. Dr. Masahiro Ohtsuka (lecturer), who is using this

microscope, talked about the results obtained from the measurements using it.
JEM-2100M is characterized by its having a variety of detectors.

ZOEBOHHKIE?
Would you tell us a little more about the features of JEM-2100M?

ECRADMREBRZERBLE [BAEFAOAEFEME] THHIET. B TUHLHETC
X AN - BEFLEOBALRESERBCHANG LI TEET, COBEFEMFE I
ERBER " AEBLTVERAOTREFIIZERBART2LOABHEOIMEBETEHY
FEAD. CUAEBHENSEVRTVTT, fIAECOEREARALSTRO. EFE—L%0Y
FUURERPLEEA IR M ERZF LG, HERCIENMCEFNERETR (R



HM¥HTR. F—/32 b)) OMBER R, {LFREBEARDZOICIEREC
AT, HREROREMESTEMBCAREEH (RETHHEFEPHIE
FiR) AFE-THTMEHI BB TRD >~ BREBFLNMCLTVET,

Because this instrument is an ‘integrated electron
spectroscopic STEM’ that incorporates multiple detectors
into a single system, it can concurrently acquire multiple
spectroscopic signals, including X-rays, visible light,
and electrons emitted from a sample. This electron
microscope is not equipped with aberration correctors™,
making it less suitable for direct atomic-scale imaging
and analysis. However, on the contrary, this actually
makes it user-friendly and highly flexible, allowing us to
conduct various customized experiments. One of the
unique analytical methods using this microscope is the
measurement of various spectroscopic data while rocking
the electron beam. This approach is highly effective in
deducing the site occupancies and chemical state of
the trace impurities or intentionally doped elements
(dopants™) in functional materials. Sometimes, it can solve
problems for which desired results cannot be obtained
even with a state-of-the-art aberration-corrected electron
microscope or a large-scale facility such as synchrotron
radiation sources and nuclear reactors.

INETIEEHIINAEFEZ BN I,
Could you give an example of measurements performed
using this microscope?

RATHEDT > I OEMT. A—FT 1 TOFRICRHYTRZ AN
THHATTH, ZOERARMERR. ILCEBRLEDH 0.2%
UCHRITOVARVEADEI ABRELOMELITRETS LI
BRIMLELE,

FHAlOREMKRHIZL BRES v/ F o —(CEDbN
BB ERCHA (X 1), HAME. BLEEAREBERAILTVLETS,
MEEEOREZI  A—LT2CE}. AP TREZAND LD
BETYTN. BARILIC. ZOBMPENERICE LY >THWVE
BAHEL. ZORTECHNOZREIBLET,

For example, there is a study on a component of jet
engines. The environmental barrier coating materials of
this component contain trace dopants. We have precisely
determined not only the dopant occupation sites but also
the locations of trace oxygen vacancies, estimated to be
only approximately 0.2% of total oxygen.

This analytical technique can be applied to various
functional materials, including ferroelectrics and magnets (as
shown in Fig. 1), fluorescent materials, and superconductors.
Although the introduction of dopant elements is important to
improve the physical properties of functional materials, their
locations and amounts are sometimes not determined. The

beam-rocking analysis using this microscope is a powerful
approach for tacklling such problems.

FAECE TEILRERT—INBOLNBRTT R,
Does it mean users can obtain the very data they need?

FV. COFEFEENTHERNEVCEMCLERTEZOTE
AMB OB NTT. COKBETTELIEEIDESBDTIC
BRonFLAL. BLARBCEBEZRHBLTLVLIDOTEHYEHA,
WAWARESZANDG ZOEKBZE>T—REICETAITAZ&(IC&Y
BEOAETCERAAVWISIAEDIRASD. ALY AVEREZ
BEHTIEHAREICAZNERVET,

Yes, this method is quantitative and applicable to
relatively thick sample, allowing us to examine practical
materials. The measutrements possible with this
instrument are not limited to such analysis, and we are
not merely offering the electron microscope. The multiple
spectroscopic signals obtained from this microscope,
along with ingenious analysis techniques, will enable users
to extract the information they really need.

*1 NEBWERE. EFEBBECHVTEIFBIIERNO—D2THIERL IDINEEH
ET3%BOCE, NEREREZBBUABTERRTR. RFLANVETEFREZMKS
SENFRETHY ., FFIN—2— 22 ERVEABRPONHAIETH S,

An aberration corrector is a device in electron microscopes that compensates
for the aberrations of an electromagnetic objective lens, bringing it closer to
an ideal lens. In an aberration-corrected STEM, highly focused sub-atomic-
sized probes are achievable, enabling direct observation and analysis of
individual atomic columns.

*2 MBOYULZELIEANVTEEDIC. DEOTMYTREZFMT S L% FN—TE4
FF—EYTEES. F—iv b, ZoT@HnE,

The process of adding a small amount of impurities to materials with the purpose
of changing their properties is called “doping”. “Dopant” is the impurity added.

1:(a)La,Co AMBARMENAMB IS MERTHY, Co DEFMBEZELNY AL

(b) BFE—LZOYF T UANLBAEREE X R (Co-K, Fe-KiR ) DA A EF+2U T
BIFZ (ICP). £ £ #* Co-KICP T, Z0fthh* 5 ¥ 5 Fe il (<55 5 Fe-KICP TH 3.
ShHEEBTHZET Co lIBNDH 3.

(OMBISA L DRERBE. Co RRPD5ED Fe IBZBHHICEETS.

Figure 1: (@) Appearance of a La, Co co-doped M-type ferrite sample. We need
to determine the occupation site of doped Co atoms.

(b) lonization channeling patterns (ICPs) of fluorescent Co-K and Fe-K lines obtained
by rocking the electron beam. The Co-K ICP is shown in the top-left of the figure, and
the other ICPs correspond to Fe-K ICPs from five different Fe sites. By comparing the
Co-K ICP and Fe-K ICPs, we can determine the occupation site of Co.

(c) Crystal structure of the M-type ferrite. The five crystallographically
inequivalent Fe sites are partially occupied by Co atoms.
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Resonance of skills, sense, and experiences
in joint research resulting in breakthroughs!

RENE GER274nmDOUV-C) DR TD
¥EERL—-YF—-EGERIECRKI!

Scientists have demonstrated continuous-wave lasing of semiconductor deep ultraviolet laser diode
(with a wavelength of 274 nm in the UV-C region) at room temperature.
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CIRFE Center for Integrated Research

of Future Electronics (Director of the
Center, Professor Hiroshi Amano)
Device Innovation Section,

Crystal Growth Group

Lecturer

KUSHIMOTO, Maki

TBAERCRHE AT/ 31 =2
EZ %R RE
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AsahiKASEI Innovative Devices
Industry-Academia Collaborative Chair
Designated Assistant Professor

ZHANG, Ziyi

AAERHAHELTVEIFRAANE DERFH
%, SECHBNTHIDE. HEAMAICHRE%IE
ABNBILRLEZ BRI KE EBIROH
BIN—TEHIEDTVLE, RENE CBRE
274nm(F/A— ML) D UV-C) OEEBTOEE
Bl —H—EFERIRICKD LERRICOVTTT,

Our center promotes joint research with internal
and external organizations. Today, we are going
to ask Dr. Ziyi Zhang and Dr. Maki Kushimoto
about the demonstration of continuous-wave
lasing of a semiconductor deep ultraviolet laser
diode (with a wavelength of 274 nm in the UV-C
region) at room temperature. This has been
achieved by the AsahiKASEI Innovative Devices
Industry-Academia Collaborative Chair, which
is based in our center and collaborates with the
research group of Professor Hiroshi Amano.



EXNAEHTTN. BENMREL - —RIETEB3ZLDEKRE?
This is a basic question, but what is the significance of the
lasing of a deep ultraviolet laser diode?

RRESRE. BRKELTEIIRKCEARVEEOXRTTN. £
ORENEZFDVTERKSZECLSE. ERPBFALOREPKRER
BOEN KDFE. ZERORAALICAKEFTATY. REELED
ARFEZEDHTHY. IOFHRED>THBREALABRUYTLE
To REMEZECETHRACHBHFTELL - —EF. LVLEEEC
RBCCHIRZRIETDAD. SLIHMENTHDEEALNET, &
NETEOMEEIBAELZRAELEN. L—HF—HKIROERRE
FBICHUC HRPOEESEIRLTVELE,

Zhang: Deep ultraviolet does not reach Earth as natural
light. However, deep ultraviolet is very useful in the
sterilization and inspection of medical devices and
equipment in factories and food industries, as well as in
water purification and air sterilization. Currently, LEDs are
used in most of those deep ultraviolet applications. The
market for deep ultraviolet applications is rapidly growing
especially since the COVID-19 pandemic. It is considered
that deep ultraviolet light can be used more efficiently if
deep ultraviolet laser diodes is realized, which will allow
deep ultraviolet light to exert its effect more quickly and
strongly in a wider area. Many researchers have tried to
achieve lasing of a deep ultraviolet laser diode, but have
found it extremely difficult.

KELZIROMEIIN—TDOFRT. AINEREVSDEEBTT 1.,
The research group of Professor Amano does not often
use AIN substrates, does it?

AEF RBRARIN—TTEEFELED DEBPOTE A > A# K
GaN (LAY L) ZRVERELFOLADTTHS. SEOHRET
avzy . AINERTHNEL —HF—RIETE20TRAVHLE
VWH5BERRTIHEVELL, HRTHEHRM UL EETETAFIE#L
VAINERZHRARED) SRELTES D ZE THRED AR A -
TVET, £, SSETORDEMREZTBHARED 2018 & (C
C-TEFS* A TEAIENETHEREVERRLTVET, C-TEFs 145
mERDOTF/NAZEE, FFEET—BLTITAZERT. MECE
FIEALROERELLVEBIHI-TLADICINA. DETRRERE
INEEFLIZvIILBEZEL-1Y. HIDTRBRTZLHA
R —RICHBZR>TVWAEEVTH)ET,

Kushimoto: The research group of Professor Amano
usually focuses on the study using GaN (gallium nitride),
which led to the invention of blue LEDs. However, this
time, the research project started with an expectation
that AIN substrates would be the materials that can
lead to the realization of lasing. The partner of our joint

research provides us with AIN substrates, which can only
be manufactured by a few companies in the world, and this
made our research possible. Moreover, our achievements
thus far have been largely attributed to the establishment
of C-TEFs* in 2018, the year after this research project
started. C-TEFs is a facility where accelerated crystal
growth, device processes, and evaluation can be performed
consistently. In addition to the high-tech equipment that
is otherwise not easily accessible, there are excellent staff
members who built their careers in companies and give us
advice. We put our ingenuity together to find the best way
every time we face obstacles.

2025 ENXRMAILEBIBLTLREDZETTA?
We heard that you are planning to put the semiconductor
ultraviolet laser diode to practical use in 2025.

FSEERIFULATNARERBICMAIBE/ETHEDICE, £
FNVHADRNEMAREI VCODE->TVET. COHEMELRE
BRTEZES. AMRITOV I M 2FTLUTHEMZELEFTULC
FRET Y, 2019 FEICHRTHH T UV-C HERL —HF—D/LIE
TOEACELBRIRICKTIIL. 5E 2022 FICERBTOEREREK
hEeELA, 2025 EFNERALEZBHELTEYRIZEEBTY. =
HFCEZTL,

Zhang: There are still several issues to overcome in order
to make the device demonstrated in this study practical.
We intend to continue this research project to brush up the
technology so that it can be implemented in our society. We
demonstrated the pulsed operation of a UV-C semiconductor
laser diode in 2019 for the first time in the world and then
demonstrated continuous-wave lasing at room temperature
in 2022. We are determined to continue our research,
targeting practical applications of the semiconductor
ultraviolet laser diode in 2025, so please look forward to it.

* C-TEFs =TXUNF—FMIL Y FO=) IKERIEH
Center for Integrated Research of Future Electronics,
Transformative Electronics Facilities
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Director of the Center /
Professor
AMANO, Hiroshi

> YouTube

REILIIAZIREBRAE L 2—RF. BUAVIL, F/D—Ro. RILTARREDRZI MY YO
BERAVWATFNAZIRRINIEHBHOIL IO ZMRLZHETIEHIC. BERAMZERL. KK
ILIMAZIREEOERZRBIR TSI EZBMELT. FR27FE10 ACRIIhFLA,

L E—E 6 DDEALERINTHY ., EBICHVLT. FhEFILDOPBFOMRAINY TI/5R0EMKEL &
VAV 75%@MATHBYET. B -5l - TNAR-BAYRFLOEBREZE,OHOFT. —BUAEERE-
HERFIZBELE T,

HRICRTHEFELALERFOAVEIRTNIZMREZBECT. 21 HILOED DN AETETIEELAMOD
BEREEDET,

The Center for Integrated Research of Future Electronics (CIRFE), established in October 2015,
engages in leading-edge electronics research—including research in the untraversed area of devices
with gallium nitride, carbon 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
six sections, each staffed with instructors who serve as leading specialists in their field, and equipped
with outstanding research infrastructure. The Center’s fully integrated joint research and education
system covers everything from basic scientific education on materials, measuring, devices, and applied
systems through to the completion of student educational courses.

Through research on energy-saving devices, an area in which very little experimentation has been
carried out anywhere in the world, CIRFE strives to foster well-trained human resources who will lead

the field of manufacturing in the twenty-first century.
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Device Innovation Section

RKRFNAZBTE. BRAAVILRRIETARREDTAFF vy THEHRRF/ D—R oM ahLELAERILS MO
ZOZMBIZOVT. FRRBRERRFEORIS IV ITOLIAREZITV. FRET I XBIRZBELTHVET, BREEER

PoF/NAREE - R - FECEZET—BLEAREZITSICET.

F=—2070Ex20EIZBELET

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.

HEBRE Crystal Growth

RERTILIIAZIROBBRERZBETVILREENEZRT A REERTHEDOF T - RIGOEVEIR
AV REREER, L. RIERBEFEE. 7/ BEORRRUMIEET. LBICHELZT>TVET,

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.

X &
AMANO, Hiroshi
tra—K-HR

Director of the Center / Professor

Z{HRFESFT/ M Z2OBIKE Y 2T LA
Generation of noble nitride-based devices
and their contribution to the development of
new infrastructure

B Kz
TANAKA, Atsushi
HEERR

Designated Associate Professor
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Creation of
Next-Generation GaN Power Devices

B —&
OHNISHI, Kazuki
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Designated Assistant Professor
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Development of crystal growth method for
high-performance nitride semiconductor
power devices
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Researcher
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Study on crystal growth and
device function of
wide bandgap semiconductor (BAIGalnN)

ZK #¥F OTOKI, Yohei
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Visiting Professor

A EfE  NISHITANI, Tomohiro
EEEKR

Visiting Associate Professor

N X KOIDE, Yasuo
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Visiting Professor
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Visiting Associate Professor
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Designated Professor
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Study on nitride semiconductor crystal
and devices
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TOMIDA, Daisuke
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Designated Associate Professor
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Development of
fabricating process of
nitride crystals using supercritical ammonia
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Spatially selective p-type doping of
GaN and related novel electronic
and optoelectronic devices
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High quality nitride semiconductor
crystal growth for future devices
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Creation of

sophisticated devices based on
Nitride semiconductor
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Study on innovative nitride semiconductor
crystal growth technique
and future devices
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Researcher
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Research of growth technology of

high quality GaN bulk crystal
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Visiting Professor
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Visiting Professor
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; The materials used for power devices, solar batteries, LEDs, ceramics, and superconductors that help solve
% environmental and energy problems, as well as proteins required for drug development analysis, have crystal
;_ structures. By increasing our understanding and utilization of crystal growth, we aim to develop various
f\ materials that may change the world and produce materials that we have never encountered before.
E:53E FHE B R R
UJIHARA, Toru HARADA, Shunta
iR HEHR
Professor Associate Professor

FERIEL O REHIE
Control of defects
in crystalline materials
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crystal of functional materials (SiC, AIN, etc.)
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Simulations of dislocation contrasts
in birefringence image considering
photoelastic effect in SiC wafers

Multi-scale modeling and optimization for
the solution growth of the SiC crystal
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Visiting Professor

HE B FURUSHO, Tomoaki
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Visiting Professor
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Visiting Professor

Nanomaterial devices

TERHR

Visiting Professor
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Visiting Professor
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Visiting Faculty
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AR

Aiming at the creation of future electronics with affinity for human beings, we are striving to realize
electronic devices that are transparent and flexible, taking advantage of the characteristics of nanomaterials
such as carbon nanotubes. We will realize wearable healthcare devices that can be placed in direct contact

with soft tissue of the human body.
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Advanced photovoltaic cells with
earth-abundant materials
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T4 F/S 2 Ky T B OWIERA
Characterization of

material properties of
wide bandgap semiconductors

GaN /87 —F /3 X
GaN Power Devices

F/EFF/81{ R Nanoelectronic Device
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#i® (TEHER) Research and development of thin film and

Professor interface engineering technologies of group-1V semiconductors for
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Advanced Electron Devices
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ZINFIT4Iv Y32l —3 8  Multiphysics Simulation Section

VIFIA4IVIRYIaAL—Var B TREFLANOE—REFHEE /ORIy IR RENZZRNERITEZNLTH
BTB22NF T4V IRBRICEICFETRALBRARROYIaAL—Ya ORBEZBELTHAREZT>TVLET. 201,
BUAVILRFRNRT—FHNAZORELToTLET,

The Multiphysics Simulation Section is engaged in research with the aim of realizing multiphysical-system-based

predictable crystal-growth simulations that integrate first-principles calculation with macroscopic fluid dynamics
viathermodynamic analysis. Additionally, this section is pursuing proposals for new gallium-nitride-based power devices.

— = R Frontier Computational
N 57 = R N
JArF4T7HEDERE Material Science

BR B Z Rl
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ROOKE - F—2RENFEOMIELZOIA
Development of mathematical and
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Computational Studies on
Semiconductor Crystal Growth
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data scientific methodology for
fluid mechanics and its applications
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Materials Science based on
Computics
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Progress in materials science contributes to our life via the development of technology. To take advantage
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of recent amazing developments of computers for materials science, it is imperative to make interdisciplinary
collaboration between physics and high-performance computing, that we call computics. We aim to forward
the progress in science of power semiconductors and nanoscience based on the computics approach.
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5 U #@ ’I‘i fiZ *ﬁ -E’-B Materials Nano-Characterization Section

EFHEME - EFRFOII71—2AVE. BERBCBIDZTNIROF/RT—I - ARFUFBEREMZ2RAEL. [F/59
2EEDQERFR IR FEFRAANEFRECERNEHAZECA RAEFYRIMREELT —ELTHRLZEDTVET,

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.

F/EFYMYE Nano-Electronic Materials

e
AEt+E BT . FOUMRE BT BRI LS
IKARASHI, Nobuyuki A4 RFRT R
Blera—K-#1R Nano-science and

Vice-Director of the Center / Professor advanced electron microscopy for
device innovation

AR
RE 2% hi B[ T/ M XBAF ([ 7=
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IR Analysis of Magnetic Properties
Associate Professor by Advanced Electron Microscopy toward
the Development of New Devices

ks
?zsi?f . RERBFEBBECELZZEMAYTL (GaN) %

s Eml D& LB EE R OW IR
Bh Advanced electron microscopy analysis of B f§KX TANAKA, Nobuo
Assistant Professor GaN and other nitride semiconductors BALVEE (BEHE)

Professor Emeritus

A28 system Applications Section

EHRILIPAZIZMBZRVETNIRIZOVT, BRABRYRTLANDREZRFLHAREZBRVEASAREZTVET,

In the area of devices utilizing cutting-edge electronics materials, this Section focuses on the integration of such
devices into various systems and pursues applied



IND)—TIT L ZPAZ=YR Power Electronics

NMITYyFA—REBREBE.BAM 77 36 CERERMEETEAINZENERECEEGH(E—5) OBIELL.
PMUBEBHZENE LT T —FEHDH HHLH. BA0B2MELAT-—IL 7 O/ XM OBAREZTVET,

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 electronicstechnology by integrating fields related to power semiconductors,
controlling technology, and magnetic applications.

Wx B
YAMAMOTO, Masayoshi
iR

Professor

GaN & SiC /87— BEET 2 —ILEAfTE
ZDEXEIGA

GaN and SiC power semiconductor
module techniques and
its industry applications

E . e
KURIMOTO, Muneaki
HER (TEHRRD)

Associate Professor

{EIRER AT —HEFEEV21-ILERRTD
SUBIRELIT (CBI 2 HFZE
Study on electrical insulation for

high-reliable and
low-loss power semiconductor module

tF YT TS0 T
SENANAYAKE, Thilak Ananda
MEE

Researcher

GaN $EHEFEAVE
BERERBHERER

High Frequency Wireless Power Conversion
Circuit using GaN Semiconductor Devices

EiR E— SE 32
SHIGEMATSU, Koichi IMAOKA, Jun
BEHER HEHE

Designated Professor Associate Professor

N)—ILY Oz BEESFFO
YRFLYIal—ya IR

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

SEMSISARMEET) 7 CE I CORER
NO—T LY A= 2GR L Z DEXISA

A KE #a Hik

ARAI, Daisuke KAMIYA, Arihiro
HEA i)

Researcher Researcher

NO—ILYbAZS2ERICERENS GaN & SiC /87 —HEHEET2—)LD)
GaN 7734 2DEEE) DR & Kb RERMAFE L Z DEXRIDA

AR

Development of Next-Generation Power Electronics
Technology Based on Advanced Magnetic Application
and Modeling Techniques and Its Industry Applications

Analysis and optimization of the behavior of Research of electronics packaging technologies for

GaN devices used in GaN and SiC power semiconductor module and

power electronic circuits its industry applications

Kig i
YONEZAWA, Yu
MEE

Researcher

GaN & SiC /87— % 5EA L1
o BB 1 25 1 B B DB

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

{Efk R~ SATO, shinji e iEth HOSOTANI, Tatsuya AR it ISHIKURA, Yuki 2M EF KURODA, Naotaka
FEHR ERHR REHHR FEHHR

Visiting Professor Visiting Professor Visiting Associate Professor Visiting Associate Professor

¥ It SHIN, Jong-won #MA @ MASUDA, Mitsuru Ml X% MUKAIYAMA, Daisaku EXHZT77 /7 MOSTAFA, Noah
EREHR EREHRR FREEHR FEHHR

Visiting Associate Professor Visiting Associate Professor Visiting Associate Professor Visiting Associate Professor

BEEEIE RF Circuits

BRI AT —EERREAERBEEEOv /0K - SVKICAZENELT. HFRABRERPERT IO
HEAMERAECHGEARAEZEET > TVET, BAAHUIA (GaN) BLTROFHBEEILEDZET, TXLF—
HEEOKBABIMZBIEL. EHILHEGUREZMITIHAORRICEMLET

R &=
HARA, Shinji
BRI

Designated Professor

VA IR - SYRISADRD
GaN (CE L@ Rt

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

5 £—
SAKUNO, Keiichi

MER
Researcher

GaN (2 U= E15&

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

RF circuits group conducts researches of new circuit
technology and the basic performance improvement of the

AR

elementary devices, aiming for micro- and millimeter-wave applications such as

wireless energy transfer, next generation wireless communication systems, etc. By

taking full advantages of gallium nitride (GaN) devices, we aim to dramatically reduce

the energy consumptions and contribute to the realization of the society coping both

convenience and sustainability.

iR &2
TANBA, Noriyuki
MER

Researcher

b
SUEMATSU, Eiji
MER

Researcher

v o0 RIS DR
GaN (23l U 7 [0 B& 8% 5t
GaN circuit design technology

in millimeter-wave & terahertz band

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




International Research Section
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BRULAABARBEHICHERREZITVEY. FLAEARNLRESRY F7—7ZBBL. 2UDFEERMEORIFERICERLET,

The International Research Section engages in research and development activities together with invited visiting
professors from overseas. The Section is cultivating an international research network to form a central venue for nitride

Erda|

semiconductor research.
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New Approaches on IlI-Nitrides

RitREZEHFEHF

HHPLEDTNARE. BEOMBORAEBAZEHIC. 58D - BEYEEFORREHIVETT. N B
KRERAPN OESBHFLLMEIE. EROT7TA—FTRRBETERD 2T NI IEREEERTAHEDIC. FLL
T7IA—FAEERLTVET,

Future devices needs further IlI-Nitride semiconductor development, to go beyond the limits set by the

current materials. New approaches like N-polar surface and new material like AIPN are explored which to AR

achieve a device performance not possible using conventional approaches.

TYRb7E€Y v—ax % 18
PRISTOVSEK, Markus YANG, Xu
HAERE BB

Designated Assistant Professor

Designated Professor

#FNTOEA AIPN/ GaN I2&3
RS BTN R

Better device materials
from a better understanding of
crystal growth

New AIPN / GaN
semiconductor heterojunctions for
better GaN based electronics

New Device Development

TN ZBAH

JL7LHYLIIL GRAHAM, Samuel
TR

Visiting Professor

¥aJNi—L#* Yar SCHOWALTER, Leo John
EEHR

Visiting Professor

YRz 1)— S L—Z XING, Huili Grace
EEHR

Visiting Professor

Y 53 SEONG, Tae-Yeon
FEHR

Visiting Professor

FRaAYRF 3/ A= T7 BOCKOWSKI, Michat Stanistaw
ERHR

Visiting Professor

F3F #5714 CHOWDHURY, Nadim
BAVEER

Visiting Faculty

Research Strategy and
Joint Research Promotion Department

bt 3% ¥ B - 3L [@) B 3T HE o 5P

ARG, RiEA, BEITRAEREEFAEOHABLLTRY T ZBEL. ThEBUEAM
RRCHAAREZHRETIAHICTAV I OLRE. BEZTVET. FA AFERIAVY-—YTFAT
H% CaNFARHBENOEHEFBELEVET,

This organization was established to build a network as a co-creation platform for studying wide
bandgap and ultra-wide bandgap semiconductor materials. And it is in charge of planning and managing
projects to promote human resources exchange and joint research through the research network. This
section is also provided a function secretariat of GaN research strategy office of Nagoya University.

AR
AR = wHE 2 e @ i #
SUDA, Jun ARAI, Manabu UESUGI, Tsutomu KACHI, Tetsu
=5 — - B (TEHER) BlU—5— - HEHR HESR HESR
Professor Designated Professor Designated Professor Designated Professor
R TR BE R R B kW
SASAOKA, Chiaki HASHIZUME, Tamotsu FUJITA, Shizuo ANDO, Yuji
HEHR HESRR HESR BERR (TEHER)
Designated Professor Designated Professor Designated Professor Designated Professor
KEF fh— B it d

MIZUNO, Koichi
BEXRIY—F - 7FI=2bL—4—

University Research Administrator

FUJIMOTO, Hiromasa
BEXRIY—F - 7FI=2bL—42—

University Research Administrator

WATANABE, Toyoyuki
FEYY—F - TFIZ2L—5—
(AT - EFERIEHEART)

University Research Administrator

Fafl) R5/854 CHOWDHURY, Srabanti
TEHR

Visiting Professor



-TEFS

CIRFE-Transformative Electronics Facilities

R - HiE
AR =

Director / Professor
SUDA, Jun

D400

5

> YouTube

Bl E—

ONDA, Shoichi
BlfER & - FFEHRR
Vice-Director /
Designated Professor

hnie &

KACHI, Tetsu
Bl & - B AR
Vice-Director /
Designated Professor

g T
SASAOKA, Chiaki
BMERER - HELR

General Manager,

Designated Professor

BEH BRI
NISHII, Katsunori

Bfis V-7 R -HREE
Technical Staff Manager
FR EE

AOTO, Koji

MER
Technical Staff

KELL P54
YOKOYAMA, Takahiro

BIEHIIV—TR -HR8
Deputy Technical Staff Manager
FEI 4 & 7
OKABAYASHI, Shinji

MER
Technical Staff

Technology management office /

IXINF—ZFTHRILIZIO0=ZIR

IXNF—ERILIIOZIIRRERE. BFEREXR
RKME - YRFLRARFADI) - —LRBERTT. NIEH
. GaN IR ICHB T3 REXER - AR TOE X - FEz2R—
ZR—ZTITAB# 1,000m (£521,000: BEIVT. 752
10,000 : 7AERTYT) OAEMI—I—LZFL. R
HAEOMERZR) T

The Center for Integrated Research of Future Electronics
- Transformative Electronics Facilities (C-TEFs) is an
experimental facility of IMaSS at Nagoya University. It
has a large clean room of about 1,000 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.

W ¥

ARAI, Manabu

ReRLEHRBEMER

General Manager, Ultrawide-bandgap semiconductor technology office

BRiARER

General Manager, Technology development office

FEHRR

Designated Professor

BR [R5
SHINOHARA, Tatsuya
MER

Technical Staff




o a—K - KR
Bk &N

Director of the Center /
Professor

MUTO, Shunsuke

> YouTube

SEHIBMERt 2—@F. ChETOMEFROE> I -_—/AaSEFIRMY—X42EFHL. SEFHE
HMTOMARE. BEXACHARESLIVCAMBTRZIT5>AHOMBELT. FR27TE 4 BICHRISNEL
o AEVE2—TR. FROBEEEFEMBERBEEREMARFREREKIC. HEMEMET I TEHR
xR BERRH. REZWARE. YorsotaryitmRtrs—ssvrEHomolmasnsyrosoror
Ktra— KBMAMEMEAMALLOZEEOT. EFEMBATA. ERORFA. FRFEHAL. X B2 R
F/MIGAOS 2ORHFOREMARMORKEAMERZHELTVET,

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 Synchrotron
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.



BT FFAMEESTHIZE Electron Nanoscopy Section

EFEBBEZRAVAREERBERNESIUYHRNEZLLT. BFLANVER /EFBERK. NWEREFERRACEZF/
A= —RBORFEAORBNE. EFRIEISF 71— CLZZRTBERN. EFRFOIF74—CL2BHIBORTR
ft. PRRETOLERBARFIVIBR DAL LOEKM2RRERIEET.

In this section, techniques for detailed structural analyses and property measurements using electron microscopes
are developed. Topics include atomic-level analysis of spatial and electronic 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 operando
measurements/observation of chemical reactions under gas environments.

JEEWBDIEMEFRSE  Nanospectroscopic Materials Science

SHORAR T/ T OBEMBTE. BETREFITNZ2AMYAN. 2hCHEIBFREEKR. TLEREAPR
EREOHIHAL CL>TRNEMBOREZREILTVET, RLDIN—TTRELEFOEBEEFRME -
BFRRE[A 7477140 R] BiffizaEhbET. SO RF/EHOEFRGEERCEA - N TEFE
ZRAEL. MEEERROADZILLHFRMHURAROLHOIEERE2BATILZAMELTVLET, IFHRE.
BUERBEOEANEBEETHIHUAAZEHNEOH/ BIFAEL VS >EBME,L. VFULZRED. BBEHFIAX
BMIE, E53vIRRF. 7T MERCOEBZLELAEBAMBINCETRUETS,

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 nanoarea
analysis methods using advanced electron spectroscopy/microscopy in combination with ‘informatics’ techniques to clarify the
mechanisms behind the material functions and the guiding principles in the development of novel materials. Our research covers
topics from fundamental 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.

BBk B0 KK Hik
MUTO, Shunsuke OHTSUKA, Masahiro
tra—K-HIR AP

Director of the Center / Professor Lecturer

BFFrar) > UR%EFERALE
B4 MEIRNE ST FEDRFEL ZDEBIHHATADISR

BFBERAREEALETILE— - 57320
F/A— 5~ FHED LU CBT BT

Study on nano-metric analysis and
development of energy-related devices using
electron nano-spectroscopic methods

Development of Quantitative Site-Specific
Analysis Method for Practical Crystalline
Materials Using Electron Channeling Effects

& 85 OKAJIMA, Toshihiro Si5 T8 TAKAHASHI, Yoshimasa KO ¥k HIGUCHI, Tetsuo {TH—1) 77EF IESARI, Fabio
FEHR FEHR REHEHR BAVHKE

Visiting Professor Visiting Professor Visiting Associate Professor Visiting Facultyr



EFBF/YPHETISE Electron Beam Physics
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HEABHERPAE VAHBULAHLVEFE—LELBVARMROBEFEMREEELLUINFEOMREE
ToTVET, BARRULAZREVRRAAZEFRSLVEFRIML I RER2HEA-CEFERBEBQAHA
BELNLOIXNF—DRESLTHHIERELEZRL. T/ T LOBERRKOATRAE~DEAMR% E
HTVET, FABEFAMRPEFIANF—HBEPALED SO IEFEMBERMEZZARCFRL.FEH/ T —
THNAZDRIEEFTP BB DAY FARLEEAMHMOBELTEEToTVET, AR
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.
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ik R EREA GHS®
SAITOH, Koh KUWAHARA, Makoto ISHIDA, Takafumi
BIFf & - #0R HEBIR Bh#&

Associate Professor Assistant Professor

Vice-Director of IMaSS / Professor

Ae—L Y MERE AR IV ZBFRICES TOT4ATBFE—LEIEB L ORERTERVE
HRAMFEORIL FREFRAA—I VT EDRAR

Development of New Electron Beam Imaging
Methods Using Active Electron Beam Control
and Detection Techniques

EHNBTFE—L%HD VAT /MBI OB

Development of Nano-Characterization
Methods Using Innovative Electron Beams Advanced Electron Microscopy Using

Coherent Spin-Polarized Pulse Beam

AHA EX% UCHIDA, Masaya FEl T HIRAYAMA, Tsukasa Wi JIE YAMASAKI, Jun
FEHR EEHR EEHR
Visiting Professor Visiting Professor Visiting Professor

§-{- ;;H\Ij -E'-B Electromagnetic Wave Measurements Section

TSXvHDEF - DFHILDOMRARIMNBRICLDZTSXvEMAL. BAXGPHEISOERIE. ReTXAR LD
DB ZRARETASLICL). TIXRBAREDIRINEF -V RFLDOFHHERORKBICEMLET.

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.

70510717\)1«4':—:[? Plasma Energy Engineering

BRARPEREBALDMRREMBERARDAYD. HSEMUAHERTIXv2AVEKBERKEOMRRH R
BTEDLNTVET, YOI —TTE. SREEEOFLTIXvHIFOLD CRARAER TSI Hlfe 75X
VEHABRMOME. KBXACLRTIBERR T IXvEEMBMOMEERICBTIAELERLTVEY. &5
EVSXvREEBLABAVAEROEN. HERYI2L—Ya tEdTS5XvEFTY Y. ELBBCLBAFESN
RS/ BELRBDBIR AT TVLET, AR

In order to solve global environmental problems such as global warming and resource depletion, research on fusion power
generation using magnetically-confined high-temperature plasma is being conducted on a global scale. This group is developing
edge plasma control and plasma measurement techniques to maintain high-temperature and high-density core plasma, and
conducting research on the interaction between wall materials and high-heat-flux plasma comparable to that on the solar surface.
In addition to experiments using high-density plasma devices, this group conducts plasma modeling by computer simulation and
creates functional nanostructured metals with potential for industrial applications.

Professor

BIBMUADKRBARKEORR (@G~
BRI X5

Edge Plasma Control for
Magnetically Confined Fusion Power Plant

KE HIE B RE
OHNO, Noriyasu TANAKA, Hirohiko
IR (TEHARM) HHR

Associate Professor

ARMAREBRRZBIELE

B - E4/8—=2T 5 X7 RO K FHIXFHFR
Research on Heat and Particle Transport

in Edge and Divertor Plasmas

for Thermonuclear Fusion Power Generation




= AL 51 R &8

Elementary Particle Measurements Section

MBECHARVERFRERBEMZRELT. FELOBEANLBRVICFRRICEIND, EFZFORRFIa—F2FALT
EXBEY (EZ3y FEFIFGRIEF. KLAE) ORBZEHS VRV TIRAEMI2—F5945574] OREEITVET

This section specializes in the development of muon radiography, which is an applied technology to obtain images
inside extremely large structures (e.g., pyramid, nuclear reactor, blast furnace, volcano). This technology makes use of
muons, which are elementary particles found in charged cosmic rays from outer space that hit the Earth, and other in-

house conceived techniques.

KRERBUAI SRR R

T BT
NAKANO, Toshiyuki

HEHIR (EFHER)

Associate Professor

BRFRERBMOEEL DAL
HEE & RIBAT 2 BRE U 2 ISR R R

Research on the development and promotion of
advanced nuclear emulsion technology and the
development of applications using this technology

i
SATO, Osamu
FEEBR

Designated Associate Professor

=a— Y/ IRENR K OB,

F—0 78— RREEAAR LB BAMR
Neutrino Oscillation, Dark Matter Search
Experiment and Researches with Tracking by
Nuclear Emulsion

el 45 F
KITAGAWA, Nobuko
HENK

Designated Assistant Professor

RFRERRERZAVE
FEBA AT T OFRFRAFE

i
Instrument Development "A.
[=]

RE 8
MORISHIMA, Kunihiro

HEHIR (BERER)

Associate Professor

EIRBERIRSRITIRERA A — I 7 Rt
[RFEER] ORAMAZKEZDZHHF DGR
Development of Innovative High- Resolution
Three-Dimensional Radiation Detector “Nuclear
Emulsion” Technology and Its Applications

AR

A& B
ROKUJO, Hiroki
Bh#

Assistant Professor

BRFREREZAVEFET VBROKOE - SR -
FABADEREBFI XN F—RERROHAR

R&D on Precise Observation of Cosmic Gamma
Rays and High-Energy Astrophysical Phenomena
with Nuclear Emulsion Technologies

R ER
NAGANAWA, Naotaka

HEB &

Designated Assistant Professor

RFREAREFEFORFICREBEZBVEENB LY

REVEIERN DM, RFRAAORSK. ERPUEFARFLEROMIE. XK

it 183 NAKAMURA, Yuya
HRMBMES

Researcher
R KM MATSUO, Tomokazu

MEKBHRR

Researcher

774 —RIRFRIERDAIZ

Study of Gravity and Unknown Short-range 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

R&D of cosmic ray imaging techniques with
nuclear emulsion




X¥ 45 ILETHIZ X-Ray Spectroscopy Section
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MmoWmdwsyoatA LY 2—OBEFERI VI RUFAE—LFAVEZTFTRAULX B LETOSELREZRZEEHIC.
HEMPEELARBEANDICAMEZED T T,
In this section, innovative X-ray spectroscopy techniques using the electron storage ring and spectroscopy

beamlines 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.
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I*}l/i’:— . *Eﬁﬁﬁ'ﬂﬂﬁ Energy and Phase Interface

Materials Science

yooaroRERVEFEE X BOXHABLIOBNEOSELEZEDTVET, BF. BiF. [EDREECK
LRHRVIEFREHRA (Rx7tOaE-)] b, KME. ATKXEK. KERHEBM CH 2 REBERE
ANZXL%HBATHIHRICEMLE T,

This section develops new X-ray spectroscopic measurement and analysis methods using synchrotron
radiation. Advanced spectroscopy independent of solid, liquid, and gas states are contributed for the
research to elucidate the mechanism of functional manifestation at the interface of photocatalysts,
artificial photosynthesis, and hydrogen fuel cell materials.

AR

Mk X7

IKENAGA, Eiji

2&#&& IKH{Z—Bl MIZUMAKI, Masaichiro
Associate Professor TEHE

. . ™ o Visiting Prof:

R b £ UBIES/ BAEHIR CRT B5E0 X RSB siing Frotesser

Research and Development of

Advanced X-ray Spectroscopy Techniques on E=H AF YOSHIDA, Tomoko
Environmental and TEKIE

Catalyst Nanofunctional Materials i
Visiting Professor

£tHIE8 Nanofabrication & Characterization Section

FEHEFEMERARERCREINTVIERERUEE. BEMNTIEE. 2 -SHHEKEREOHBEEEL I -V —L%2FH
LT, EEFK. F/MRMER., F/mMI. Ffli FRCEATIRMOEELZRY). SEKEF/ I XARICEIMLE T
This section develops the state-of-arts techniques of thin-film deposition, nanomaterial synthesis, nanofabrication,

and associated measurements and evaluations. Shared instruments and clean room at Research Facility for Advanced
Science and Technology are provided for the development of advanced functional devices.

e

F/ZEF /84 X Nano-Spin Devices

AE KiE
OSHIMA, Daiki
B# (ITZHMER)

Assistant Professor

hnik BIE
KATO, Takeshi
Blera—K -8R

Vice-Director of the Center / Professor

NS 2 — TR FIEORFE L Z OIS
Development of Fabrication Process of
Micro Magnetic Pattern and

Its Application

R B L O
BEERE S P O= /27N RO TR

Developments of Functional Magnetic
Thin Films and Spintronics Devices

AR

B ER PNERE S

HONDA, Anna OHSUMI, Katsufumi
HEK MEE

Designated Assistant Professor Researcher

2T TR Y —F 4 7 5% FR LAMRMAHEZIE

Research and technical support of o
Advanced Research Infrastructure E&P &M SONOBE, Yoshiaki
for Materials and Nanotechnology EEHIE

2T TIEIR) Y —F 4 75 %FR UEREMAREXIE,
HEREHRAIRAMT R 5

Research and technical support of Advanced

Research Infrastructure for Materials and
Nanotechnology, Development of Semiconductor
Measurement Technology and Application

Visiting Professor




WPV - HiR
REe

Director of the Division /
Professor

NAKANISHI, Kazuki

> YouTube

MEBIREPITR. BRAARY - M oWERRE. ERITOEX, BB, ISH - EEFE. Y320 —
varRERITV. ThHDOMBEF NI IREPEELCHUMTFAR. RiTHREZHELTLET, BBF
DYPE - BR - IXNLF—DPENFREOSAFECLLELT. BROIXILVF—VYRTFLREIRT /N,
RZEIAOHBMEL - BlEF/ MRCEATIMRAHEL. RENARSCI-TEI* BT RX0AHOME
BIEMEEITVET,

The Division of Materials Research (DM) carries out research on various materials and substances,
their properties, production processes, structural control, and the evaluation of their performance
toward many applications, and also promotes development of device designs to integrate these
materials into novel systems. In addition to research on the improvement of industrial materials, the
utilization of resources, and the optimization of energy sources, the DM also promotes cutting-edge
research on novel materials and nanomaterials that are expected to be useful in future energy systems,

energy-saving devices, and advanced materials systems from a long-term perspective.

29
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Materials Physics Section

¥ ) 1 &8

BEE. BEE. BEEER. 14 EEEF. ATREN - XZYHE. MEREVEMBEREOEBLLZFVHOERRUN
AMEZITV. ZhooEomLE. BRICEDZT NI RICHERMTEDEOHTLZHELE T,

The Materials Physics Section carries out fundamental and applied research on dielectrics, magnetic materials,
superconductors, ionic conductors, optical properties, catalytic properties, and other material functions. Research
on material properties that are necessary to achieve new devices through the enhancement of properties and the
discovery of new functions is also performed.

HE#R{AE DY Ccomputational Fluid Dynamics

REBEREIAVE21—2Y3IaL—Ya TRIFTS. 5EFREEHNZE (Computational Fluid Dynamics : CFD) (ZHR
NEATLET, &<, BERARICECEETS. - RE-BHEIEELTHEERZRELAVAN LIRS,

B (Multiphase Flow) @ CFD (23X A LT VET, BBOBEOREORETELCZIBAR - ik - RE2SRE
TRFT2EHOVIaL—YaryFEOAREOED). RAELEFRNTF. RELRJBEHNFOREEROYIaL—

Var iZBWBATVEY, £ RPCHIZRZAVARFRIERED DB EENFH A EDFHRCEEL AR
ERBROMECLHEILTOVET,

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 liguid and
solid particles and among liquids, bubbles, and particles. We are also involved in experimental research on the development of a
method of controlling the movement of disperse phases such as particles and bubbles using vortices in a liquid.

Professor

RARROEEN Y I2L— Val HEAOREL
BARBI I E—0ER

Development of Advanced Simulation Method
for Flow Problems and Utilization of
Natural Flow Energy

IS ISES PN
UCHIYAMA, Tomomi TAKAMURE, Kotaro
iR Bh &

Assistant Professor

REORRELUERREMEE, LE
HRRRTOE2OEHEL

Efficiency enhancement
for crystal growth process utilizing fluid convection
and mixing behavior

g?LH’ﬂ{tfyﬁ Porous Materials Chemistry

filll ¥ NAKAYAMA, Hiroshi
FEHR

Visiting Professor

EATREPHABVAREAREERELT. ERESIvIZDOERSLF. B - EEN (T Uy FIZE
BFET. BRARSIAEMBOREBLUBERIHET-TVEY, 4. HShASAEEERETAME %2, S8t
AR - IREH - ARG BHERACAODAMREHEELTVET, DN ELEREREK. ERLEALOES
FenpastEn., BLOMEHCMILEEORRICOVTHELNICTEIIET. BE - IXxLF—2FICHT2%H

BICE@MTsoc2BELTVET, AR

Based on the liguid-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.

E M
NAKANISHI, Kazuki

AR - IR

Director of the Division / Professor

BRI S & 2 ZFLEME OREEFIE &5

Structural Control of ) .
Porous Materials via Liquid-Phase Processes ER %2 SUGAHARA, Yoshiyuki
and their Applications EEHE

Visiting Professor




/N—FZFZEME Hard & Flexible Materials

ZRIDESCKRECEMERUTIRICRD ZEDNARAREMBERLAC. RFCHEHLITLADELS CE VK
BRECERTHLETET, BhAVRIAYVLET, ARRTE. RU—SHLEOXFEECHILBEDT
FarFHAro$a28lcd). BVWCED P DOTAECERERLTRICRD ZED AREAHAAMBZBERELET.
B2 -FHER--RE - SRV AFE#HEEIL. BRE - TXVF—2HCH320HZ2BELTVET,

In general, flexible materials bearing high recoverability from a large deformation are soft, while hard materials
with high elastic modulus show poor flexibility. We aim at developing novel porous materials with both high
flexibility and high stiffness by designing macromolecular structures as well as porous morphologies.

RAIl =
HASEGAWA, George
HEESIR

Associate professor

DF R CHILEERE S £ B/ — FRESILFOBIH
Development of Hard & Flexible Materials

by designing macromolecular structures
and porous morphologies

F/REEHIESF  Nanostructure Analysis and Design

BAhtEJ3vIi/MHOBENZ(R. XA - BEKR - REALEOBFABRABAHICHIZRFEE - BFRE
EEBRCBRULTVET. ARRILV—TE. SOIILBELZODSLIEFABREBAHICEDAL. EBEETH
BELRAOCAEF/RBOERBR - SR 2 . TLEFIvIEZHREVAHFAMBRARCHALERZ IO
EXORFEEIT>TVET,

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.

Wz B
YAMAMOTO, Takahisa
Big (TEMRER)

Professor

F/BESIECE D CHRARBRENE £ T3y ST O FE
Development of Ceramic Materials
by Controlling the Atomic/Electronic Structures

at Nano Scale

[=] [=]
(LS  Theoretical Chemistry LN
e

EBEF—IN—ZORVHEMEBELEBSMEBAEZAVEASFOBEER. MERESIIFI/20ME. BT
FEEZ2AVCAMZEEMAEO7ZLIVILR IO F46. FFREROHFLVEFLEEROMEEIT>TVET,
[Za—FNFxy . 5785, graphics processing units. CUDA. ZETH. 71— B ]

My group is involved in the development of machine learning algorithms for chemical data, the
automatic design of molecules using structure-property relationships, study on excited state dynamics,
parallel algorithms and programs for material simulations on massively parallel computers, and new
qguantum-chemical theory for molecules and solids (neural networks, graph theory, graphics processing
units, CUDA, density matrices, Green's function).

RHE#Z HAH B
YASUDA, Koji IUCHI, Satoru
HEHIR B# (EHRFHRER)

Associate Professor Assistant Professor

SFOEFIK AL RRF O FERRE L. RFVIaL—YarItLBDFREDEPL.
ZhzRVENEOKE ZhzRVEHED

Quantum Chemistry and Chemoinformatics, Computer Simulations of
Methodology Development and Material Design Molecular Systems and Material Design

AR

AR

AR
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X ETE8 Materials Design Section

._*
o

EFR-RE-IXNF-—MHEEOBMBECERL. 2RT. SRTBERZALDOF/LEVSERRD B, /ERM K DR
mEzBETEEEHIC. HABERRPEAL. BEINHCEIIMEOREBENRA LOZDDOMERFTOMELZHEELET.

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.

e . . EISHE
oa o . . Engineering for Nano-spintronics
) z . EE’I‘E *’IA EEIH
JREY RSN g and Magnetic Materials ] H

FRSOERBAREEZE D I XN —MHORBAEEELT. REVEEN VAT ALY —FRCHATIFEDER
EFRDEITH - BIFHSOBEAOEREBIELTVET, . LR OEEERCET2YEEFERT
22E>70U POZ7 ZOEKERE - BROMERL. BRI OIAEVRE2ERLTENLZBT2-HOME & T/ 1 X
RECICHEANCRVBATOET, £, REABIJIEHME - KABBEMERPIEL POQZIIFNIRIZETS

FUOVKEEREMB ORI CETIMERREEDTVET, AR
We are pursuing novel energy kO FiE B B&
conversion via spin currents and MIZUGUCHI, Masaki MIYAMACHI, Toshio
BIEBPIR - IR IR

contributing to the construction )
Associate Professor

Vice-Director of the Division / Professor
of Society 5.0 in the future. In
R ORF R —IVRE - REWIETME

Atomic scale surface

B 2 E e T2 MEEE T L X — R ORI

) . X Development of
in experimental and theoretical functional energy materials
based on magnetic materials

particular, we are actively engaged

and interface characterizations of
functional magnetic materials

studies of spin caloritronics, which

explores the physics of the interaction

between heat and spin, and in the FATY K—» B X%k KOMORI, Fumio

development of materials and devices GIANG, Bowen =8 K
for generating spin currents from heat Lk Visiting Professor
. Researcher
currents to generate electric power.
We are also conducting research and BMTRFN 342 EBOLRE T A OBIB
) Development of thermoelectric devices
development on the creation of new using magnetic skyrmions
functional magnetic materials devices.
EEEE
FI/AFAZ=OREEETTITE  Nano lonics Design Engineering
[=]e

LEFRERERIXANF—BEZETOREAZREBE LTHFIATSY. Z0MoRZEIFRECEBL
ERARVHBREGERLGOMMERZToTVEY. RE. MEYE. BREHEZOLEFEMCER LMY
FRERFEHECRT2HE%EZ. NEDO. BiE (il - FEEFRREMNE) FTRIVBATLET,

All-solid-state batteries (SSBs) have been expected as next AWl #H{F
generation rechargeable batteries with high energy density. IRIYAMA, Yasutoshi AR
Our research Gp. has focused on science on interfacial ion f%ﬁeif?mﬁﬂ)

dynamics around the homo/hetero interface and advanced
LEGEEDA L DRMRE RS F=52 57/ 12D
BISL ZOREA 4> 51 F I/ CHTHHE
oxide-based SSBs, which are financially supported by NEDO R&Ds of Advanced Solid State

. . . P . lonics Devices and
and Grant-in-Aid for Scientific Research on Innovative Areas Sefterae @ ek o Byremies
“Interface lonics”.

solid electrolytes. Our recent target is sulfide-based and




FTINAFXTNARFETE

Nanobiodevice Design Engineering

HMF /S AATNAZORE - BIBlEEY ST — 2 Al BT, EFEGHFRIRCLY. FAT/ALAERE - iPSHl

RBEEE -/ TIvIFh - EFRED

AERERKREBRRAADEDOMELT>TVET, ShHDHER.

XHE Q-LEAP EF4HRIE. XREBVTUFPLDX T5v 74— LBEETRIVHEATLET,

We are investigating cancer genomic medicine, iPS cell
regenerative medicine, pandemic prevention, and quantum
cancer immunotherapy towards future medicine through the
integration of novel nanobiodevices, big data Al analysis,
and quantum life technology. These projects are supported
by MEXT Q-LEAP Quantum Life Science, MEXT Material DX
Platform Programs.

REHRIF

55 B
BABA, Yoshinobu

IR (RRAERBDERE)

Professor

AR

FIRAAFIAZ Al BTEARIECES
FREFME

Nanobiodevices, Al, and Quantum Life Sciences
for Future Medicine

Environmental Materials Engineering

REMMIZCEL2HMH2AALARERERMIRAVETEHAIND LS Ch>TLEY, TRLXF—HE
HEERBOMFRREZHETIELH(IC. BREMRELEDRERFAIOR DB TOMNATEZHLVF/ M EHD
2. AERL. RREEUTRALROBRNLROHEL. RiERCOLYIRIFEFRMBEOHRAMRBEEZHELTVET,

Material engineering for environmental preservation can
contribute to reduce resources and an energy risk as well
as to bring environmental depollution. Especially, we focus
on the development of new materials and technologies for
environmental purification systems from the perspective of
resource saving and sustainable development.

ME 70O+ =6

BR &R 1% AR
HATTORI, Masatomo
B

Assistant Professor

AR

R Z R T o EEN R AR D RIS
Development of

functional composite materials

for environmental purification

Materials Processing Section

MHREETOEICHTIARZEDILESHIC. BRELMNEA - BRAME. ABRECFEIIXIv—2AVEBRHNI X
LE—FBRFNAROMAE. BHNELKREE - MR- RETOERECRTIAREEHELE 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.

Functional Nanomaterials

F/EEME

FILRLTHAX, . REA2FIEHLAF/ MER. ROV IMBCEEVERAYMEEZRL.
BEMEELTORBI’HFEIATVEY, MRT70EIBTER. B2 RTH/PEL2TIRIC. BEAK.

UL

mRIEE

HOBE. WERMALLZTV. HILLEFT NI IXLF-—MHORELZEDTVET,

Nanomaterials with controlled size, morphology, and dimensions have been emerging as important new

materials owing to their unique properties. In particular, two-dimensional (2D) nanosheets, which possess atomic or

AR

molecular thickness, have opened up new possibilities in exploring fascinating properties and novel devices. The Materials Processing Section is
working on the creation of inorganic 2D nanosheets and the exploration of their novel functionalities in electronic and energy applications.

2 R F/HEEFALARERNEEFHE ORSR MRTI=TY T Ic&Y
Development of
environmentally friendly electronics

using two-dimensional materialsas

layered compounds with

BTG % HIH U2 R T B o8I R

Development of nanosheets and

REA = MR 5 WA Hh

OSADA, Minoru KOBAYASHI, Makoto YAMAMOTO, Eisuke
IR HEHZ B

Professor Associate Professor Assistant Professor

FBRRBH S/ V— DR ILT VTR
Bottom-up preparation of
non-layer strucutred metal oxide nanosheet

controlled electronic structures

/B IEFB OZAWA,Masakuni
ERHR

Visiting Professor
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Programmable assembly of Nanoparticles

E E‘,ﬁﬂ,‘f&{l_’,#&ﬁﬁﬁd—/ﬁﬂ Self-assembled Functional Nanomaterials

F/RFEDF/HAZENENE (F/HE) . ZhEASFSLIMBERRAZFTSAYPEAE > FI TR, RENCERIILTS
REERTIEICLY. BUHFTLYEARBELET, ChooPEEE2 EFBIERTADICE. F/MHOBELBELRTHIVETTH
F/MEDHAZTEREEZHHTIORTETRHVELA,

BTHEBCEEE >/ MRAESBTE. RBEOEKRSFOBACHEBIEZFALT. F/HRRATOMEERALZEIEL. BEIPERIBE
ARBCHBLAGSERILTIAERLIToTVET, T/ X5 ILOYBRKEZERITIHFIMB2BBTI LT, 2<HLOERBICEDC
FNHNARARECEMLET,

Nanoparticles and other nanosized materials (nanomaterials) not only have novel physical properties that differ from those of
bulk materials, but also exhibit even more novel properties when they are arranged in an orderly manner to form higher-order
structures. To successfully bring out these properties, precise structuring technology of nanomaterials is necessary, but it is not
easy to control the higher-order structure of nanomaterials alone.

In the Self-Assembled Functional Nanomaterials Division, we are studying crystallization of nanomaterials by controlling the
interaction between nanomaterials and precisely controlling their arrangement and higher-order structures, utilizing the self-
assembling ability of biomolecules such as nucleic acids. By creating novel materials that exhibit physical phenomena at the
nanoscale, we contribute to the development of devices based on completely new principles.

Bl %58
TAGAWA, Miho
Hi% ) /8R B8 AZH  SRIVASTAVA, Sunita

Professor REHERE

Visiting Associate Professor

SRS FORCRERNZFALE

Bt A b St s ES IO L

The Creation of 72— Fv¥ & KUMAR, Chandan
Bio-inspired Novel Functionalized Nanomaterials FERIREE

Researcher

S5YBI{E Radiation Chemistry & Biology

LS.
KUMAGAI, Jun

HHER JEM BR] HARADA, Katsuyoshi
Associate Professor
EAHR

Visiting Professor

FIHNRE B LES - RSB ERKT S

LRI - LM BOHE AR

M &KX TSUDA, Taishi

Chemical Reactions and Biological Effects
Induced by Photo- and lonizing Radiation as BALKE

1=}
Studied by Detection of Radicals =

Visiting Faculty




WPV - HiR
IR R BB

Director of the Division /
Professor

KASAHARA, Jiro

"'ﬁg

(=]

> YouTube E%%gg

V2T LRIRERFIT IR, BREEARTH ORECANMULALSOBECETIERREMELT. 5EAT
FIF—FH @ - FBREMN. BL4AERILIRINF— - REOFEFIMETO>FE. VELHR - WERE
REMOBEAEZITVET, T ZNO2MRNCTFERTI22DOEBEIRY I T—I/HMRRBRIA V|
BT 2REROAELHELTVET,

The Division of Systems Research (DS) aims to develop key technologies contributing to
sustainable and ecological society, such as advanced energy conversion, transmission, and utilization
technologies, energy and environmental impact assessment methods from various points of
view, and material conversions and circulation. For the effective use of these technologies, the
DS also carries out leading-edge researches on wireless communication system and urban traffic

management system, etc.

35



Conversion Systems Section
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REANETEENAIR NI —ERYITLOBELZBEVAMRCRVBATEVET, NI vXREEPFOSVHELX
NEF—ZEBRBMORE. Tr2—Ya RBRICEIMB/BRPIVIVIYRTLADPE - SHELELZEDTVET,

Erda|

This section is engaged in research aimed at the creation of ecological and cutting-edge energy conversion systems.
This includes development of highly-efficient energy conversion technologies for biomass and waste and downsizing
and high performance of the combustors and/or engine systems by applying the detonation phenomena.
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Energy and Environmental Engineering

BERREOFREER. BBCHI2YERRYULLOBKNZERET2LD. RERLHTRLALDFETOL
2EFBLAFAAREFANEBZDEII LT —ZBREMORARCMIBATOET. B, NMFTIREEYOD
EHNEFARMORE. BEFEREOIRXLF—FRIOEICHIIMRBRKEHOMEAS LCRAFDHHATORM

REEZT>TVET,
. . . . . . AR
In order to embody the sustained security of global environment and the local material recycling society, we are engaged
in development of the new ecological and highly-efficient energy conversion technologies, using the high temperature
processes such as combustion and gasification. We develop the highly-efficient utilization technology of biomass and waste,
elucidation of ash behavior and ash adhesion control technology in the energy conversion processes of solid fuel.
RC#R — BB HEAR REB
NARUSE, Ichiro UEKI, Yasuaki
ik - 8% HEHIR
Director of IMaSS / Professor Associate Professor
K - ERERANE ST R 7O ORERMEERN
IRIF—ERBEMT O AIFILF—Hifiobs
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
?E\EI?”/#:_:/Z_AIH Propulsion and
= * 7 il Energy Systems Engineering
Fhr—var (BEERRE) OEBAE. RUZOMEBEFEHEER - HXRE2—EVIVIVEADYRTALRN
BAMRET>TVET, Ttx—Ya yREEZFAATIE. BERCI VIV IYITLOEFRNANE - S H H
[FTEDED. ERAVRTLERENSERTHLILLAVET,
In this laboratory, we are conducting basic research on detonation and its application to aerospace
AR

propulsion and gas-turbine engines. By utilizing the detonation phenomenon, innovative downsizing
and high performance of combustors and engine systems can be expected. The detonation engine will
fundamentally change various systems.

SEIR OREB Bl 17—
KASAHARA, Jiro MATSUYAMA, Koichi
BPIR - IR BEKR

Director of the Division / Professor Designated Professor

BHWET I R—Yar T IV ICETIHRE FhA—Ya I I OFEREY R T LADIGA
Study on High-Thermal-Efficiency
Detonation Engines

Application of Detonation Engines to
Space Propulsion System

FRL F
ITOUYAMA, Noboru
:UE>4

Assistant Professor

Fhr—Ya RRoEFETHNERE TSR

Study on Detonation Phenomena

on the Viewpoint of Chemical Engineering
and Its Application

JIlF = KAWASAKI, Akira
FEERIR

Visiting Associate Professor



2y PFPT—92 U RX5FLEL  Network Systems Section

FYMI—OYRFLETE. HAREN - BIXNF—REFEREZORCIRIF—Y T LD - FlEHM. RIBHCHEHAR
BYRTLREZDHZRBEVXIAV N, ZRLA V75D RBIEATRAGELERBEVITLRECHTIRERDOHARLHEELTLET.
The Network Systems Section is pursuing cutting-edge researches, such as planning and control method of energy system

connecting various electricity/heat sources and demands, future visions of environmentally sustainable urban transportation
system and its optimum management, and wireless communications necessary for realizing such infrastructures.

MICEE Y RXT L  Wireless Systems

BARACAMUARRAIRLAMRZ2ERTIEHOVERMNTH2EBRBECOVT. ZOEBRILSICHAETORE
VCABOME - BAREET>TVET, HC. TRLF— EEVYRTALA KBYXTL, FEXEHRE, 205
ATHEELRD [KRAEYZTLCBIRERNEHNBOLDOERBERFEYRTL] 2ERULTVET, 22TEH. &
BEAEI TRV ITLLAEZRENCEBRURBEL TSI EZ2BELTVET, FEAVYIXTLDRROAEADICE.

BIRET TR AE/RMMOBER. 1 A-JEVHARRER. ENRBF/LV-ASHRALBREHMTOMELZ AR
DERDERZT>TLET,

We investigate and develop a wide variety of wireless communications that are essential for realizing an environmentally
friendly sustainable human society. Our research covers basic theories for real applications, focusing mainly 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 optical wireless communications, power line
communications, and more.

Al EBR BB = NYFATIX YT
KATAYAMA, Masaaki OKADA, Hiraku BEN NAILA, Chedlia
BIERFI K - B0IR HEBIR Bh#

Vice-Director of the Division / Professor Associate Professor Assistant Professor

27—FA32=F4RRICMIT~

ZDHRROREY R T LANDBA BARBEFE YR T L - iRV FT—2 FHRATRET 7€ 2%y b7 — 0 D 7= & DEMRIBE M

Wireless Communication Systems and Networks Wireless Communications for Reliable,
for Smart Community High Capacity and
Sustainable Access Network

Wireless Communications and
Their Applications for Green Systems




IFXILF—YXFL Energy Systems
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In order to realize the stable and reliable operation of future electric power system with high
penetration renewable energy such as photovoltaic power generation and wind power generation, we
investigate and develop the following issues: highly accurate and reliable forecasting and nowcasting

AT (LA N

<

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.

hnik SLiE
KATO, Takeyoshi

BR

Professor

BEDSHEMEZEB UL
BAYRTLOFHE - HIEFEDORRE

Development of Planning and Control Method of
Electric Power System in Consideration of
Diversity of Energy Resources and Demands

&8 Feh
Urabe, Chiyori T.
B (THHRM)

Assistant Professor

BEAREIINF—DBAVYRTLAD
HADLDDF SR - HEHFEORR

Data Analysis and Development of
Control Methods to Integrate Renewable
Energy Sources to Power Systems

KRBV RF L Transport System

BEEGEROLREQBEICBEE DD, RENCHRUHELRKBEYZRTLORELZBIEL. REAWEIXLFHE
Xt BHNZATRHCERULASBHREYRTLDD BRNEFREDVEESLVALORBITHICH T L) LVER
& ZRICEOUELX DR BIERDBELZOEENTMET>TVET. MIRT—~ELTR. EREBEOFAME
MR AR, KEMERXT—Ya OdaMSRCETIME. KBFHREEARCETIME. BENEGZHEICL
BEHAEEBEOFBE I A MBI THAE.PILREMBETOEE ) F(RBRICBETIAEAL(CERVBATLET, AR

Towards the realization of an environmentally sustainable transportation system considering the widespread use of
autonomous vehicles in the near future, we propose that future visions of urban transport systems should explicitly consider the
constraints of environmental impact and energy consumption, and develop and evaluate transportation policy measures based
on a rigorous understanding of individuals’ travel behaviors. Our research topics include the efficiency of the use of electric
vehicles, social acceptance of hydrogen fueling station, countermeasures to reduce traffic accidents, optimum management of
urban road traffic using autonomous vehicles, and fulfillment of the mobility needs of mountainous rural communities.

Wi 217 Zh EE
YAMAMOTO, Toshiyuki MIWA, Tomio
B R - &8 KK 8 % HUAN, Ning

Vice-Director of IMaSS / Professor Associate Professor

MEKBIARR
Researcher

EENEEYT(I2LD
FE T RERTHRIE Y 2 T LD

Bt RERBAR CRA U 72
REYRTLDTHA
M Z# YE, Lanhang
MEKBARE

Researcher

Sustainable Urban Transportation System
with Advanced Mobility

Design of Transport System towards
Sustainable Development




MBIV XRS5 LEE circulation Systems Section

ERYZFTLBTER. REANMBEODELTR -WERRCHATIRLLEREMARELELC. ZhooRFfizita~RELE
BEOEMPTFMECHREEZT-TVET, -, ZOLAHEIXBEEAZIEERCETIRBEAFEBREMN. V1oL e
HERRBEVRTLADHAKMAGHEELTVLET,

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.

BAHERNHSABIELABERREIRILF—L
BEErOQY— - YXFLOEMICBETIHE

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

IANF— - REOZEFM2ITV. HRETRLLAKIROLADORARLZIToTVET, o, THAACER
BEOEMTMICEBL. BETREIRLE— (N1F7X. IKH. KBEXE). £EBRVT—EZX. BELESCH
THRREORANARRCIIVBATLEY, RIBBAEL ALDONIVRT—ILASEABALIO—/NLEZRT—)IL
FTORBFMET>eLEC. GIS BHFRYRTL) EOEMHW. Al FO—2. RibBEFE2E2EhEE
ZFEOAT7 TO—FTHRECRVBATOLET,

AR

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, UAYV, and field surveys.

& —EBB

HAYASHI, Kiichiro

iR B® % OKAZAWA, Hiromu
Professor P

Visiting Professor

IRNF—EREY T LD L RSETR

Analysis and assessment of .
energy and environment system KB [E NAGASHIMA, Takumi

MEHBAEE

Researcher

I -ITHRINF—T% Eco-Energy Engineering

NS T

y, FREIR, BALIED L 50
KOJIMA, Yoshihiro  [REAMNN e

V/XEE - HEBEITOLRICETIMRE

IR Sono-Assisted Chemical and Physical Processes for
Associate Professor Preparations of Material and Fuel,

Resource Recovery and Wastewater Treatment

AR
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Funded Research Division

IXNF—VRTL (REEN) FHHA KM

Energy Systems (Chubu Electric Power) Funded Research Division

AEFITIE, 2050 EH—Ry=a— S LOEBRAETFICANT, KEERORE
RUOBREREVATLOBEABIRLI-AREERELES, XA/ EFRFYF7—7
ICBIF2ENRBOSERL SEEELALOEANMENE VTR EZITIEL
HIZ, BARK OB CTRETIRROE - BITRMTOSE R E D MM
BOZHVHEEZITVWET, INOLOMREAMEIEDIILICLY., ZTEALLERR
HECTOLEWRBEZFHELEL L, FRABHSOEBEAZIRLF—AV T

AH ®BIE
IWATA, Mikimasa
HEHR

Designated Professor

X/ BRIy T2 BNEBED
o o SREL A O B

D pment of ology for
countermeasu gainst fault currents in
power equipment in AC/DC networks

FICAIFFXEEVRTLEZRELTVEXT,

This division conducts research aimed at constructing the next generation
of safe and secure power transmission and distribution systems with a view
to achieving carbon neutrality by 2050. Research of high practical value, such
as improving the performance and reliability of power equipment in AC/DC
networks, is conducted, as well as research of high academic value, such as
the advancement of measurement and analysis technology for phenomena
occurring in power systems and equipment. By integrating these studies and
maintaining a broad perspective from an academic to a practical standpoint,
we will propose power transmission and distribution systems for developing the
energy infrastructure that will serve as the foundation of a sustainable society.

FZyya 2N HAF V-
DANISH, Mir Sayed Shah
HEBHK

Designated Assistant Professor

BETREIINF-—KBEARD
BENFRRBEEM ORISR

FR2EHEAAT—TL 7O XFHHFEEBPI

Toyota Advanced Power Electronics Funded Research Division

ACHIERDHETELRRARRGHEZEEL BREEY T —D 7 —T L7 b0y KA OH
REEDES, TAFF vy THBEOME, TNAR YRTLGAOLEWREBENOHRZITL. Bt
AR DERRE, RAZEIAMOBRICEBLET,

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

. . . . . . AR
realization of the sustainable society as well as nurturing young researchers for the next generation.
B R F BN NER BT
SHIOZAKI, Koji MORI, Yusuke OGASAWARA, Satoshi
HEHIR HEHR BHEHR

Designated Professor Designated Professor Designated Professor

/N)—ILZO=s20 EMI/EMC OFRFE

Research of EMI/EMC in Power Electronic

78)bY GaN KRR R

Growth of bulk GaN crystal

ZHY D LT —F 34 ZORRLISARE

h of GaN Power Device and
ation of Its Application

_ =+
BA &2 Wl HEE FIg I TESHIMA, Shigeharu
TAKAGI, Kenichi SHIROYAMA, Yoshitaka =
FRHR
FEEHR MRE Visiting Professor
Designated Associate Professor Researcher

KB Eth ONUMA, Yoshiya
EEREKRR

Visiting Associate Professor

GaN E V21— )L OEFHEHFE

Installation and Evaluation of GaN Module

/N7 —[ERE DR

rch of High Frequency Power Circuit

£3% Rt KANAZAWA, Yasuki
BAVHKE

Visiting Faculty
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Industry-Academia Collaborative Chair

EHRH--2KXK ZBEVFEEGREESNNARF—T A4/ "=Y32FKFMY)
AIST-NU GaN Advanced Device Open Innovation Laborat

ZYPEEERER OIS, HRDPSIERICESRLEVHAREZTVWET, [BEL~@IF] [BEL]
RELT, REFICHII2ERAROBAEEZ. R HENIISHICHE U D2IF2ZEZBNELTVLET,
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.

E R WA &
WANG, Xuelun YAMADA, Hisashi AR
HEHR BHEHR

Designated Professor Designated Professor

KF/RL2 RER AT - BEABFEEOBRERE
Optical devices i
d device applications
power and
conductor materials

253MAZXFI /A —XEwRNAT—I LI O REZ G RAFEEBP
MIRISE Technologies Advanced Power Electronics Industry-Academia C

ITART Y/ AY—REIH/NNT—T LI bOZ I/ REZBEARBATIHHROEBETmO EEL>
ZTLDOKRKEAL - &EL - SRBAEREZX. BAHY TL/NT—FEBEROMRRER, T/31 R
K. BLUOBAYRATLOBRRMEEHELET,

MIRISE Technologies Advanced Power Electronics Industry-Academia Collaborative Chair
is looking into the future of high-power, high-efficiency, and high-frequency electric drive

systems for electrification vehicles, and promoting exploratory research into gallium nitride
power semiconductor materials, devices, and application systems.

AR
2@ E— REER
ONDA, Shoichi NAGASATO, Yoshitaka
FERR BFERR

Designated Professor Designated Professor

ZUHIDLNRT—F A Z2OERTOERBELY
/3 ZIBEDRE

ch of Fabrication Proc
ce Structure of GaN Po

R TR EEMHORERER S & OB RMCR
oment of Cry
eneration pow miconductor

KOJIMA, Jun KIDA, Hirofumi
FEEBR FHEB B

Designated Assistant Professor

Designated Associate Professor

R 7 —$ G MR OB KRS ZHY I LAT—FNAZOERTO LR B LY
&2z MEEFT O T4 RBEOHR

rch of quality improvements and R ch of Fabrication P
uced technologies of Device Structure of GaN P
semiconductor crystals
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TOYODA-GOSEI GaN Leading Innovative R&D Industry-Academia Collaborative Chair
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SHEARIE. 1986 F (ICHRIFFFIHIR, RERHHIZIR, EHPRMARHEOEXRAROERICEEN,
GaN M RHCBh 2 BT AR X —FLEL ., ZOMTHREDEICLED EXEAH EIf, LED 0
RICBELTEWYELT, AL OFEMBITIK - Bz RRIZ2PTHE-/aT7aVER VR %
EAL. FihBEORIHZBELET,

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 utilized to create new business opportunities.
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& HH HBAX AN RBE
OKA, Tohru USHIDA, Yasuhisa SUMIYA, Kengo
FEHRR AR HEMK

Designated Professor Designated Associate Professor Designated Assistant Professor
DAY LREEYRTL

Development of
wireless power transmission system

GaN /37 —F/34 205 ICB T 3% GaN OJAHZE
Research on applications of GaN power devices Research of GaN to new product development

{8 ¥ih FUKUSHIMA, Hideoki
FEHR

Visiting Professor

T8 1t B R X 7/ A 2 BE 5 13 [7) 6% 32 2B P9

AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

JBAL BRI T NA REZBEMRRFTIE. BERERBECTLIZLAEROFHREENLI-FHRET A
AZXDEFEMRBLIPICARKMORAZHEEL, HRBFEORHZBERELET,
AsahiKASEI Innovative Devices |IA Collaborative Chair exploit our high-quality AIN single-

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

E1L ] ROMER
YOSHIKAWA, Akira ZHANG, Ziyi AR
HEEHIR HIEBH

Designated Associate Professor Designated Assistant Professor
TAERS Y FF vy THEETF I 2D 7HD S IR LR HNARTF BT AR
BERRETOME - AR Research and development of

UV-light emitting devices of

Research and development of i )
nitride semiconductor

thin film growth technology for
wide band gap semiconductor devices

SHAPH GaN XTI —FNNA REZHRHAFREBFT
TOYOTA CENTRAL R&D LABS GaN Power Device Industry-Academia Collaborative Chair

BUUHVILER W7 =T AL XOEREBIEL. TROBAIOMELZEDET,
O MY P AXREESBEICFHITZ2IEZRF O vLRERMN @7 — MEEIE - MOS Fm &
OEZA—=VIMI, AFVFARETOLRENM OBEEXRERRTET /N1 LI

In order to realize GaN power devices, we research the following: 1. Epitaxial growth with

precise control of impurities and point defects / 2. Gate insulators and MOS interfaces / 3. Process
technologies, such as low-damage etching and ion implantation / 4. Device design for very low loss

R FF 35— AR
TOMITA, Kazuyoshi KANECHIKA, Masakazu
BEHR HERR

Designated Professor Designated Professor

GaN X7 —F/{ 2ZADEREATESF VvV R GaN /37 —F/34 20 7 O+ 2

High-quality epitaxial growth for BEUT/ A 2FE - FHE

GaN power devices Process technology and device design and
evaluation for GaN power devices




ZETIDNVGCGaNERTF A REZGRAFKEBF

MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair

ZETIHN GaN EIRTAA REZHBRMEIFITIE. BHHY VL (GaN) oBEN/YHEZERL
THRT A ZBED LB L EERA GaN ERICOVWT, UTORBTHRARICERVEAET,
- ERAE (BRRME. THYE) LT NN M AEEEORBERAER VXN =LA
CFRT N XA GaN ERISKHON D ME R U RED B

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

AR
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

® Ew =i ke
1SO, Kenji MIURA, Akinori
HEHR BHEHHK

Designated Professor Designated Assistant Professor

BIEREFEE T/ M 2B AL GaN BIROF FH R B HE GaN HiR E 84T/ 1 D4 TE

Research and development of Characterization of semiconductor devices on
high-quality GaN substrates for high-quality GaN substrates
high-performance semiconductor devices

Photo electron Soul GaN EFE—AF /N XESF R FEEBPI
Photo electron Soul / Nagoya University, Joint Lab. of GaN e-beam Device

() Photo electron Soul I, ZEEEARFHRLETHY., ZLTEERFEKRTIF MY —FEFE—LVATLOHMRHE—DH
TIA4¥ =T, REFITO GaN R¥EK T+ bH Y —FORERFEFEZBELT.GaN OF /BT TV —>a> THH[GaN EF £ —
LT NAR] OEXBRMAZMERLTVET,

Photo electron Soul Inc. is the only company in the world that supplies semiconductor photocathode e-beam
systems for industrial use. In our joint laboratry, we are researching GaN-based semiconductors as e-beam devices.
Through this activity, we are accelerating the spread of GaN e-beam devices, which is a new application of GaN-based
semiconductors, in industry.

B K
SHIKANO, Haruka
HE D

Designated Lecturer

ik K
SATO, Daiki
BB

Designated Assistant Professor

GaN BFE—ALF /1 2O GaN BFE—LF/3{ 2O FRRAFE
R&D of GaN-based semiconductors as R&D of GaN-based semiconductors as

e-beam devices e-beam devices

IMaSS o kb

IMaSS Technical Experts

BRES O Q% WA f&X
MATSUNAMI, Aritaka HIGUCHI, Kimitaka YAMAMOTO, Yuta
E R B e (Bt (I%))

Chief Technical Expert Technical Expert Technical Expert (Ph. D.)
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?Xéi& Number of Members

RERILI/bOZIZERBREE 42—

¥R RLER T

#R

HEBUR/BED

ZFHIER SR EBFT

iR

BEETTERRER

HERIR /AR

1

tt 32 Fh ) B R

Research Funding

AL Z A% Total Amount

3,281,071+¥m (24 5#)
EEBERMAS

Government Subsidies for Management Expenses

572,134 :x

MEMAEHEDE
Grants-in-Aid for Scientific Research (KAKENHI)

491,650+m (514#)

ZRAMAE

Contracted Research

1,651,635+5(374)

ERFL0HRME

Collaborative Research with Industry

459,690:+m (1124)

REFHE

Donations

29,751+ (264)

ZDfts
Others

76,209+:194)

*# E‘Ftﬂﬁﬁ'm@f ﬂl Patent Applications and Granted Patents

i 84, =# 8«

Applications Granted Patents

HBFTRSIMasS

SM4EE Academic year, 2022

HBEWebtd b2l ECETL,

See the website for details.

SH4E4F1HE SR As of April 1, 2022

EEAEfREE 52—

HEBUR/BAD

4,

XEBHEBLIUEREBHEER
These numbers exclude that of
staff holding other positions or visiting.

?&ﬁﬁfﬁk Contribution to Education

1404 (44)

FERE
Undergraduate Students

AEBREFETFIRE

Graduate Students (Master’s Program)

309, (410

AEREFLTRRE
Graduate Students (Doctorate Program) 112A ( SOA )
EtHEE 4A (3A)

Postdoctoral Researchers

KAMRFAOFMBHREN EL2EEHBER>TVHRER T LEHEEL.
A ESE AR (RED .

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

FUEEH

FENEMH

Principal Reviews

Doctoral Degree Examination

224

XAMEFTOFIBREEN . AZOBLESZMBEETEIEZHHAEE.
This is the number of doctoral degrees reviewed by the academic staff at
faculties of IMaSS as the principal examiner.

ﬁﬁ Awards and Prizes

ZEMAK
Number of Awards and Prizes

234

XEEHFARZHETHIHBAER G
This number does not include awards and prizes received by students.

H R Papers
338«



EREZa -OERRK

Presentaions in International Conferences

396+«

;Elﬂﬁﬁg'{, Collaborative Research

BRZS-0BRREX

Presentations in National Conferences

671

EEILIMRFFLOHRRR

Collaborative research with industry and other universities

LEFEIMUAZZLORRHAR (HREOEZ2EDRVED)

Collaborative research with industry and

654

other universities that does not involve transfer of research funds

FROHRHR

Collaborative research within Nagoya University

EEHERS

E]ﬂ International Collaboration

254

1524

SHSESH31BEES As of May 31,2023

GEE L h e S G 2005.2.21
Institute of Process Engineering,Chinese Academy of Sciences China -
ERAERELBNE #E 2005 6.13
Industry Academic Cooperation Foundation of Kyungnam University Republic of Korea e
A= KR THBHET SR K 2005.8.8
Department of Mechanical Engineering, University of Maryland USA e
TYU b RS EEFISHARE IS 5— KE 2005.12.20
Genetically Engineered Materials Sciences and Engineering Center, University of Washington USA o
1 Py 7EFAESARREIZ 42— A2 F2Y7 2006.11.6
Center of Environmental Technology, Agency for the Assessment and Application of Technology Indonesia o
o Y47 B e AR IR SR 290 G 006111
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences China o
*V TRy IRAS /5 A0 BRRERATRRA 54 0111010
Science and Technology Research Institute, King Mongkut’s University of Technology North Bangkok Thailand o
AV FIRKETY—K A>F
. ) . ) 2011.10.18
Indian Institute of Technology Delhi (IITD) India
TL—YTT SRS EEY Manidd 2013.3.21
Faculty of Science, Universiti Putra Malaysia Malaysia o
S b AL = a4 =
JUNELA—NNZ2KE dda 2018.1.30
Université Clermont Auvergne France
A/ N=23 VX Tr—= N 8Tr—7 X 24{JATLY}AZIR F1Y 2018.2.5
Innovations for High Performance Microelectronics (IHP) Germany -
- ERATEEE Fq 2018.5.28
Forschungszentrum Julich GmbH Germany "
INTARE L RETEE 15> 2018.7 23
Faculty of Engineering, University of Kurdistan Iran o
NRITEEEE 52— 2Ny
) X 2018.8.16
Basque Centre for Climate Change (BC3) Spain
SET RS RIS 1597 2020218
Department of Information Engineering, University of Padova Italy -
547y BREMER Fa> 2023.5.16
Leibniz-Institut fur Kristallzichtung Germany o
EIW Collaboration in Japan
FEENKN R4 Chubu Electric Power 2004.10.14
FHE  Aichi Prefecture 2004.11.26
£HEM City of Nagoya 2004.11.26
BARZHEEE ZMARFEMER National Institute for Fusion Science, National Institutes of Natural Sciences 2007.9.13
BfRAXY RABAREMER Waseda Institute of Political Economy 2009.4.9
— B BEAT 74 €52y RXE R — Japan Fine Ceramics Center 2017.4.17
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Project
Pick-up

Javzs BN

AIXNF-—HSORRBICETIREAFEHRAERR

Program for research and development of
generation semiconductor to realize energy-saving society

—BHEEAGaNa Y —Y T A

The Consortium for GaN Research and Applications

ER-ESESA T -2 /n—Va HBEITOY s}

Design & Engineering by Joint Inverse Innovation
for Materials Architecture
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Research Facility for Advanced
Energy Conversion

Campus Map

BHEBXRE RluF+/82

SR SRR AR
o Research Facility for Advanced
Science & Technology

BEEETFEMERER

High Voltage Electron Microscope Lab.
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Graduate School of 71— 9 aVERIL
SIAR FREAMREY Y — Engineering, Bldg. 8 Green Salon Higashiyama
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55t Akasaki Research Center Esm;at:‘sm; = IXRILF—Zi Q MAP
Kagamiga-lke R SR Engineering, Bldg. 5 I NAOZVR -
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TFARRISE Complex (NIC) Engineering,and ol . RS Electronics
Graduate School of ElffIR T2 Science BIdg. ERHRRIDE Graduate Schoolu Facilities "C-TEFs”
Engineering, Bldg.1 Emergent / 1 Graduate School of Engineering, BIdgT6,
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Okuma Hall
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JHTEEER |G BusStop Y S ee 2B C-TECSs> IEI
Meibw;m; [e]3 — ‘ CIRFE-Transformative
“Nagoya Daigaku® Station KREARER Electronics
o E%lrmaﬁcf o University Headquarters Commons “C-TECs”
d
Cl L=
fEE AT B
Gll'a?uate $chg<[)(; of \
nformatics Bldg. _ -
NE HREHEMFMER 5 IRERR
For Yagoto a Inter-Departmental Education
A ST and Research Facilities,

IMaSSFE DEY)
IMaSS Buildings

MAKE NEW STANDARDS.

g K—?—ﬁ&%

mm Car Entrance Gate

IMaSSHEDIAREDHZEEY)
IMaSSs Faculty Offices

| BEEHEXRE REMHE

200m

Y RT LW

Laboratory 3

REIRERR

Research Laboratory Bldg.
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