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High Voltage Electron Microscope Laboratory
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Research Facility for Advanced Science and Technology
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Special Interview
01 BEERNSF/T/NA XML ETEBOFAH ATHE

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

02 EAMH ORI ICAEZ 5 1E

Powerful tool for analyzing practical materials

03 fg - 2 - BERDOIE LRMFFE TAFKA
Resonance of skills, sense, and experiences
in joint research resulting in breakthroughs!
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Center for Integrated Research of Future Electronics
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CIRFE-Transformative Electronics Facilities
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Advanced Measurement Technology Center

EBIRERFT (DM)

Division of Materials Research

¥ 27 LRIARERFT (DS)
Division of Systems Research

R FLEBPT (FR)

Funded Research Division

EF MR L (IACC)

Industry-Academia Collaborative Chair

IMaSS o £ kil
IMaSS Technical Experts
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Project Pick-up
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Movie Gallery

AR~V—7H—Df{ELH How to use AR Marker

SB5HNQRIA—FAERAM-TLALCE, ARRARYANDT 5
HHRCHOTIFHFA] - TAllow ]| ZBIR<C LI L,

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

Android®QRIA—F D AH ) (2
5507 TIHEHTT.
This app is convenient for scanning
the QR code on an Android device.

QRIA—Fy—%— a

Step 2 TSI LERAIAFHFUAEENNVET, ARP—H—(Z, Z7—}
TAVDL I XZEDELTLESVL, BRIFFHLTLEHVET,
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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Vice-Directors

4 ZEF Device Innov.
CILFT4Iv IRV aL—Y 3 8B Multiphysics Simulation Section
M‘TE**I Lok D:72$$§5ﬁ?€t‘/9— SEIRY)MERRMTER Materials Nano-Characterization Section
Center for Integrated Research of Future Electronics

(CIRFE) Y RFLIGAER System Applications Section

PREBEB International R h Section

70 Mk Bk . H S ER 70 HE e =g Research Strategy and
Eﬂniﬁﬁ% :/H\:E‘Eﬁh}gﬁuﬂ Joint Research Promotion Department

& E,E?ﬁfﬁg /EU%B Electron Nanoscopy Section
BHORETRIER Electr tic Wave M ts Sect
= . B R AT Ala ectromagnetic Wave Measurements Section
MREES AR fTREE 2 —

Advanced Measurement Technology Center FHIFEHRIER Elementary Particle Measurements Section
(AMTC)

XD FEHAIER X-Ray Spectroscopy Section

F+/MIEHAIER Nanofabrication&Characterization Section

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

MBI T O+ ZXEE Materials Processing Section

Q@:/Z?—'Agﬁ Conversion Systems Section
Y25 LRIRERFT
Division of Systems Research Fv 7= Y RFLEB Network Systems Section
(DS)

?}E% 927_‘1*%5 Circulation Systems Section

Bl T F—YR7A(REBES) FHAFREM
Energy Systems (Chubu Electric Power) Funded Research Division

FAEEHSAT—IL I A= RFHIFFEEBPT

Toyota Advanced Power Electronics Funded Research Division

%Y 27 LERIRR
EBPIBIE

ERH-BX ZEYEEREET NI RF—T M/ "—=va>

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
EWHAR L 52—
HBAE B R 1S 5/ 8 1 2 EE 1 R AR 58P B33

AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

BHPHAGaN/ 7 —F/ 1 ZEZ B FRHFEBFI
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

IXNF—ZEBRILIIO=Z/IRERER

C-TEFs / Center for Integrated Research of Future Electronics, Transformative Electronics Facilities
WA SRR Ultrawide-bandgap semiconductor technology office
}if’ﬁﬁﬁ’}é; Technology development office

}iﬁi%fii Technology management office

EEEETHBSER
High Voltage Electron Microscope Laboratory

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

Research Fa y for Advanced Science a

A E 2T

Administration Office for Research Institutes

¥ FEFR General Affairs Division



KEKMHE - Y RFLMEM (BIRARRR) . RELAMILLFSBRRERTELALSZE
BIBEDOME - THAZXDLYRFTLIZEDRELEVEBORARREBECRIVBATENET,

REHE, REKRILIMOZIREBEV 22—, GEFARMERE2—. MHEISERF.
VR LBIRRERF). 200 FMMARBIFIL 1 2OTRIIIZETL 7T DOEZBEMREFIL S8
BREhTHIET,

RKEILIMAOZIREBEZ—TE. BAAUDL (GaN) FEoRI vy ERVE
FTHRARIRRESNDIEHENIL I PAZIIARZHELTH Y. RERKOILIIOZIIEED
EB0almzZEIBLTHYET, -, FHMARSP. EZRBRMEIRFI® GaN 2>V —Y74A
ZBULT. LI/ 4FFIT GaN CHRTI2EEZOESEMECHELTHBYET,

BEFARMERE 24— TR, EFEMBEHEREZECHETIEHENATAETORREE A
MERET-THBVET, LA XBRZEOTITFILERBIG—FA75 (1T) BEICL.
FPRNADHFRE - FfECHLTH/ F2/09— AT EMXEET>THYET,

MERIRBITR. AIXLF— BIXLVF—RPRERESCERT2HFIHEOMEICERY
HATHBVET, -, 6RENEBLAER - EXFERMT7—(/~—varHHEIHETO
VI LHELTHBIET,

VRFLEIKEFITIR. REAMEBEOIRILF—FTBRYZITL, BHARKREORYINTI—0. B
BRER - VYAV IRFTLECRALT. FMARIBFIEEEELTHEEZEDTH) F T,

RKERFE. REFAMETHRRRTEABIAN T — B IX LT —DEDOMP LY ITA
MEHBHA - HARARBRRELT. XBHRZ2BALSEESINTHY., BANOKRERHEKEE
CHRPFA - HAARZRELTHUET,

KEMAE—R. ENTEZNZHhORARBFECRIVBATHIETOT. 5l&kKE. EboH
H>E. HBFHLLPCHES. HERZBYEITLS. BEVBRLEFETS,

KEMHE - ¥ RT LR FAR
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iR — 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 - 2T LHERR BIFTR REMHE - Y27 LMERM BIFFR

iR iR

P
=k R WA £1T
Vice-Director / Professor Vice-Director / Professor

SAITOH, Koh YAMAMOTO, Toshiyuki



LR, [REBANMETHERERTHELAEIANF — - BTRLEF—DEHOMBEY T A
RG] &UT 2022 FELY 6 Ff. HRAFMA - HEARRRE LTHACRES . REH
MBTHGEEEAREARIAN T — B TR LF—Hff (TRLF—FH. ETXLF—. TR
F-EEBLIVIRNFHBOSENL - BHFL) ORRELZ2RRTIAHIC. EHOAME -7
NAZEDEFHRMBT2EBRARIOUEREDALDOYRTLBMOMREE T2 —8E LTHEK
L. Shza2is - BERAOMREOHRFA - HRAMRICE->THELE T, BRNDOKERH
RBDOHARE . AARFIDOBEBEHRAMEEITS LT HRALAAMBBEARET S AHDRBEEE.
HHAMTEE. ETERREICHETIESRLOWEBELRRANBT I TEEYT, HRAFA
HEMREZHFZDH E. AARFMOKBEERCHELO L. THRECEIL,

HAZKBEDYR N PHAZFEREDHMIE. TR URLETEC AL,

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.

HEFADAA—Y [Image of Shared Use ]

KARFROBERVUAZUNOERICFIET2HERBAREL2ETHEF—L

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

N (FAEEAERE)
Nagoya University ) .
RS Researchers from other universities
77 (research representatives)

v
AHREFROMER. %K. T —2Z %A LAHRIMAE
KR BME TAAZEOERRMICEATIEBRMAEL SUHERED 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
EBEANE CHERBETEAG T ILE— Bl TR X — 5
(TR F—FTR EIXNF— IXLF—(EE
Mk Web a1+ % BLUTINE—HBOBEL - BHEL) OBRERR

TEBELLCEIL, 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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E’x}'fﬁ—% Facilities and Equipments

17 AEE ULVAC IMX-3500

lon implanter ULVAC IMX-3500

ERR/NYAKEEE 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 EEE RIKEN KENKI AC-3
Work function measuring device RIKEN KENKI AC-3

IzyYya i EMKE HAMAMATSU PHOTONICS
PHEMOS-1000

Emission microscope HAMAMATSU PHOTONICS PHEMOS-1000
i X5 v7% Nikon NSR-2205i12D

i-line stepper Nikon NSR-2205i12D

FIATY A4 T79 R X500

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

Laser Confocal Microscope Olympus OLS-4100

RCA #ki®&KE ZIL |} 18-MR12

RCA cleaning system Dalton 18-MR 12

BHESREE 4L 18-MU

Organic cleaning system Dalton 18-MUT11

RISMZBEEEEEBEFEME JEM 1000K RS
Reaction science high voltage scanning TEM JEM1000OK RS
BABREEFREMVETE BN EFEME
JEM-ARM200OF (Cold) (MRZEWIEEFHEME)
Aberration corrected scanning TEM JEM ARM200F
ERAMBBERERE FHRMBK

JEM-10000BU (IRZEH#IEE FHEME)

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 A Ry HEE
Magnetron sputtering with 8 sources
3@ bACRAVEEE
Magnetron sputtering with 3 sources

BEFHRBEAEKE
Electron beam lithography

v2RIT7514F MA-6
Mask aligner MA-6

ICP etching

17 FEANEE

lon implantation

and measurement

BRI

Electric furnace

X @A EFHHEE ESCA-3300

X-ray photoelectron spectrometer ESCA-3300
ERRFERETIIvREAD LS HEE SPS7800
Inductively coupled plasma atomic emission spectrometer SPS7800

ERABSEITEEEFEME JISM-6330F

Field-emission scanning electron microscope JSM-6330F

X #EHEE RINT2500TTR
X-ray diffractometer RINT2500TTR

CHN 2—4%— MT-6
CHN corder MT-6

mERGBI/OZ IS 574 LC-20AD
High Performance Liquid Chromatography LC-20AD

ICPTvF U o%E
ECR-SIMS Ty F T %E

ECR etching with SIMS

JxLMWL—Y—MISHYZRTAL

Femto-second laser for micro-fabrication

HHE Web B/ FETECESL,

See the website for details.

X REHMIRY X7 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 FZ4TyF+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 FSA4TyF+3

ULVAC NE-550EX ICP etching system 3 ULVAC NE-550EX
EB % B XE

ULVAC ei-5 EB evaporator ULVAC ei-5

2y ARE

ULVAC CS-L Sputtering system ULVAC CS-L
RXFEHERES (BBwvyEXIR)

FILMETRICS F50 Automated Thickness Mapping Systems
FILMETRICS F50

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

ERAFAE—LIMIH# FB-2100(FIB)

Focused ion beam sample preparation system FB-2100

TNT A A HREKE PIPSI
Precision ion beam milling system PIPSII
JAaRtEIvaryRYyYr—

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

Transmission Electron Microscope JEM-2100plus

/sS4 % / R ERS FIB-SEM ¥ 254 ETHOS NX5000
High-speed sample fabrication / analysis system ETHOS NX5000

SN R E

Rapid thermal annealing

EELETHMA

FE-SEM

EHE X RERFRE

X-ray diffractometer

BEFRNEMR

Atomic force microscope

XBAEFHNARE

X-ray photoelectron spectrometer

Aizoa- by 57425 HE QP2010 Ultra
Gas chromatograph-Mass spectrometry QP2010 Ultra
BEBEFHEMBHTEY X7 L JEM-2010F
Transmission electron microscope JEM-2010F
IXNF—DHREXBINEEMT
EZREFHEME SS000N

Scanning electron microscope with energy dispersive
Xx-ray spectroscopy S3000N

X BAEF A HEE ESCALAB250Xi
X-ray photoelectron spectrometer ESCALAB250Xi



HVEM

High Voltage Electron Microscope Laboratory

BeEEFHEMER

ZHEBRFETE. 1965 FICHKNPETHNHTSO ARV IOEFEMBIFEEINTLUR. HRAZ2EET 85 /EEFBEMER
HMADEEEZRZICENELE, HIC 2010 FICERBINA, HILL [RBHZEEEEEZRETEME] &. HRBTOR
BORIGRRZEZERTHIEHEKRDADH. RE - TR LT —HEMBOMAERECHEL. -/ "—Ya ICKRWICE
MT2_EDTEBZRBTT, AMBRIBEE. 20h0OSREGEFEMSEH2F T2 ERAMNARRERELLT. AZOHREHEED
CEHARAREZRBLTEEOKRSY. HEM. EXROMEZFCLHAIATLEY, SEEBNAESFERBEONRE L 2—&

LT. SHICHEEDREZR>TULEET,

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

E-L

Lecturer

RA+E 17 IKARASHI, Nobuyuki
BiR

Professor

WA IR  YAMAMOTO, Takahisa
Bk (ITEHRR)

Professor

RE £% NAGAO, Masahiro
HEBIR

Associate Professor

HO AF HIGUCHI, Kimitaka
b330

Technical Expert

MR - iR
BBk 2

Director / Professor
MUTO, Shunsuke

M R SAITOH, Koh
BlERE - HUR

Vice-Director / Professor

ER HEA KUWAHARA, Makoto
HEHIR

Associate Professor

## EHE ARAI, Shigeo
BEEHRER

Designated Associate Professor

WA &KX YAMAMOTO, Yuta
e (EL (T2))

Technical Expert (Ph.D.)




R FA S T S 5 5 115 3t I 220

Research Facility for Advanced Science and Technology

HERMEARMARERD ) IV —LECE. DFRIELZTY—, CVD. RNV TEDKREEE. w7514,
BFRWEREEB. ICP Ty F  /EBEOMMMMIERE. SEM. ESCA. EFMHEHRE. FE X REAFEOL/MEBRESOD
EHHAAHBIRBINTSY. SBMBOEBEEX,S. w170/ F/MI. S5 CRAPHETREVARICTFERINTS
NES, §£. XBRZFEOFTUTLERIY—FA U ISBEXORMR AT UTZLNTHRI[ELT. F/#K - F/NT
CRTORMXELHELTHY. ZRADZBCOMEECHRBINTOET,

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

with instrumentation for thin film deposition equipment ik Bl
oN

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 EiEEE
equipment such as SEM, ESCA, AFM, and XRD. These Tty
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 W OHNO, Yutaka HiF I NAKATSUKA, Osamu
for Advanced Research Infrastructure for Materials 285 HiE (THEHRER)

and Nanotechnology (ARIM) Project supported by i i

the Japanese Ministry of Education, Culture, Sports, &K IEJE MATSUNAGA, Masahiro KB K#E OSHIMA, Daiki
Science and Technology (MEXT), this facility is providing s E’iitfmlifiifw

technical support on nano-material processing and

nano-fabrication to outside academic researchers as well

as users industry.




BREKRIGLF/TFTNAZXMIET
XEDOF R DA e

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

AXE. AHMAKE. REAtROAhEE. €0HAH%Z!

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

JE v AT FL R AR 5T B X

mak-x N B

Research Facility for
Advanced Science and Technology
Director / Professor

KATO, Takeshi

REME - Y 2T LMAERM LiREMERRAEERTE. XBREEO 77
WERIVY—F4275 (ARIM(IMYL)) FE] ONTHE: EHEXFOMI.
FNAZ2TOERPHFELT. F/570/09—-BEDEBOFIRE / I/ I DIRHIC
ST FHRF/ ML F/ TRER F/FAA2OMFEMELBILSZIBLES, ££.
T2 OMAMEXELITIAS. KEFMACIVEIHIhZ=F)7LT—
2 ERRREY(CUNEE - 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?

+RLERBRFELZMATEAVERIADOHAEE. DEOHETR
ELTVET, BHMTERBADOERELF BEEALVI/BROT, &
IBRDPDTHOEBEZMEEZENBADLIRHETT. FICEHEVHRE
HEEMRBHE I AT HBT—IHFSVERBVET, 2502428
OERELT [HEFA] cVSETEVERELZFEALZZCOEE
A2EAHABRLTVET, PTATAT7IADNECAEARRICHA
LTWAEETET,

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.

BEABEIENHVEDTLES?
How frequently is the equipment used?

EBILINER)—BCEIEAZFEAN. FIAEHF/ A—ILZ
TLOWMMIATES [EFRELEKE] &. £/ 100 BH
VIREILTUVEY, TTH. FRTHEL BB LACTEZhd' A
WETAEIDNFNAVESEHIOTHEEREETREHIVERA,

XBOKRE Types of support

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

BRREARTEEHNRA (RROAM I 2EREERN TR

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

- BRRF A / Facility use

« B#i1T / Technical surrogate

- B#fi#HBh / Technical assistance

- £RHE / Joint research

@HFZF% / Self-sponsored project
RHESROMAELETRRIFLAREZFLEINDHE. T UT7ILERIY—F
AV75FEERBIC, AEREHRBEBEORFELAORLAZEZTHENTE
T, FMEARERBEETERVEDETEL,

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?

COBETRXEBEZERLTHY). KEZHABLTVLARETTH
< BERPERCHTEHR-MEEIZBEVTVETOT, HERME
BACFALTWALEFZERBVET, £/, ARMBEORANER
EUTVNE BB SRR BELFIRTERETHAL VWS RE—
FTORARBERIETT,

BTofl#E. FEEEZOFELZMLLVAENBVIE, FAK
SHLEBNRCRELTVETOT. TOTHACEIL, 2HRX
REFVELA,

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.

XBEFTHOEN Flow of support

O1: FIAEH / Inquiries
[4Exl] BEE - #—IL / [free] by phone or e-mail
| KETHN SR DB / Referred to other facilities if necessary

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

03 : Z1ERE / Start of support
| MR - BAT1T - HMTHEEA / facility use, technical surrogate, technical advice

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

05 : #&#&UN / Charge for facility use
PERFEER S B T UL AECIEETEE / can also be charged at any time as needed

BUCE. Web 81 b [SHIAAE] 2S8RCESL,

Please visit “How to Use” at the website for more details.




ERAMHOFHICAAZ FE

Powerful tool for analyzing practical materials

B4 DRI & SR U2 EF MR
BiAERES ST

Electron microscope equipped with multiple detectors derives valuable information

EEAEfIRE L 2—THRMALVTAMLTVWIEED 12, EFSEE
EEREFIHME JEM-2100M OfFEWF KIRELEMIC. CORBEZFERLAEHE
TREBICEALERIEINEDHhEV-ESEEMEFE LA, JEM-2100M E2Hh
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.
EEH AR 2 — JEM-2100M is characterized by its having a variety of detectors.
BFBRMIEERIER
F/ BB YMERERR I —T
e KR il

Nanospectroscopic Materials Science,

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

Electron Nanoscopy Section, Advanced

Measurement Technology Center
hecturer ECSADREBEEBLE [HABTFANBTERE] THHZ LT Yo TUHBHTI
OHTSUKA, Masahiro X TEN - BIALOBARESERABCANSZEHFTEES, COBEFEME IR
ERBER AEBLTVECAOTRIFAERBRT 2 L5 BEREOHMEBETESY
FEAD. CLABHEDNSFEVRTOTT, AIAECOEEALTERD. EFE—L%0OY
FLTSRBNDRIEARINS MLERSZFEE. WERCSEN AT ARETER OF




HMYTR. F—32 1) OMBERE. LERELZARZIDICFEIC
AT, HREROREMESTEMBCAREEH (REHHEFEPHIE
FiR) AFE-THLFEHF BB TRD >ABREBFLM,MCLTVET,

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.

INETIEEHAIINAEFEZTBMACAEIL,
Could you give an example of measurements performed
using this microscope?

RATHD T I OEMT. A—FT 1T DFICFHYTREZAN
THHATTH, ZOERARMERR. ILCEBRLEDH 0.2%
ULAMRBITULAVEADELN LABREILOMEETRETS &I
RIMLELE,

SRl REMERHIEL. R EFIv /AT oY —(CFEDR
BB ERCHA (X 1), HAME. BLEAREBERAILTVLETS,
MEEREOREZI I A—LT2CE}. AP TREAND LD
BETYTN. BARIEIE. ZOGPENERICE LY >THWVE
AHPEL. ZORECHNZEEBLET,

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.

FRAZBCE>TEIIIWERT— 2P BLNBRTT R,
Does it mean users can obtain the very data they need?

FV. COFEREENTERNECEMCLERTEZOTE
AMB OB NTT. COKBETTEDIEEIDESRDIC
BRoNEFLAL. BLRBECEBEZRHELTLI20TEH) EFRA,
WALWARESZAND COEEZF>T—REICFHRITHIZ&IC&Y
BEOAETCERAAVWISAEDHIRAS. ALCAMYAVEREZ
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 INEFHERE. EFEBBECHVTEIFBIIERDO—D2THIERL  IDINEEH
ET2%BOCE, REBEREBEMUABFEBMRCTE. RFLAVETEFREMBES
SENFRETHY ., FFHN—2—22ERVEBRPONHAETH 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 MEOYULZELIEAVTEEDIC. DEOTMYTREZFMT S L% F—TE4
FF—EYTEES. F—iv e, Z0TMHnoE,

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 FRBHRMENAME IS/ MEATHY, Co DAHFMBEZMY) AL,

(b) BFE—LZOYF T UANLBAEREE X R (Co-K, Fe-KiR ) DA A EF+2U T
B (ICP). £ LA Co-KICP T, Z0hh 55 Fe (LB I-3F/5T 5 Fe-KICP TH 3.
ChbH%LEBETHET CofiBH hH 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.

HMEBNYA b~
= T

CIRFE ((kkxL ¥ lm=s =z
ERBMEL2—)
RRT/NAZE REFFRE

BsE(IxHEN) AERXEH

CIRFE Center for Integrated Research
of Future Electronics (Director of the
Center, Professor Hiroshi Amano)
Device Innovation Section,

Crystal Growth Group

Lecturer

KUSHIMOTO, Maki

TBAERCRH AT/ 31 =
EZBEMEEM

wEpr IR FEER

AsahiKASEI Innovative Devices
Industry-Academia Collaborative Chair
Designated Assistant Professor

ZHANG, Ziyi

AAERHIAHELTVEIFRAANE DERH
%, SASHENTAOE. HERACHREEE
ABNBILRLEZ B RMAFTEFIHNKE EBIROH
BIN—TeHIEDTVLE, RENE CER
274nm(F/A—FL) D UV-C) OEEBTOEE
KL —H—EFERIRICKD LVERRICOVTTT,

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?

RORBIMRE. BAKELTRIIIKCE A AVEEOXTTY. £
ORENEZFDUVTERERECLS. RS BFALORERPKRER
BOEH KOZEL. ZEXOBRERECKEFATY, WAERLED
ARFEEZEDHTHY. IOFHRED>THBREALABRUTTLE
To REMEZECETHRACHBHTESL—H—F. LVEEEC
RBCHIRA2RIETHAD. SHIHNENTHHEEALNET, &
NETEOMEEIBELZRAELEN. L—H—HKIROERE
B HRPOEEFMIRLTVELE,

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.

KEFLIROMEIIN—TOFRT. AINEiREVSDEEBTT 1.,
The research group of Professor Amano does not often
use AIN substrates, does it?

AEF RBRARIN—TTEEELED DXRBPOTE A > A # K
GaN (B{LHYUD L) ZRVERELFOLAOTTH. SEOHRET
OvzZhiE. ANERTHNEL - —RIETEDOTRAEVAE
VWS BRRTHEVELE, HRTEHRM UL EETETAFIE#L
VAIN ERZHRAFTED SRELTESS ZETHRD AR A
TVET, £, SETORDEMREZBDARED 2018 & (C
C-TEFS " A TEASENETHEREVERRLTVET, C-TEFs 145
BRI OTF/NAZEE, FFEET—BLTITAERT. MHECE
FEALAVEBESLVEBA - TLIDICMA. PETRRERE
INEEFLIZvIILBEZEL-1. HIDTRBRTZLHA
FIREICHE—BICHMEB R TVAEEVWTHE)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 FOERALZBIRLTVREDZETTH?
We heard that you are planning to put the semiconductor
ultraviolet laser diode to practical use in 2025.

FSEERIFULATNARERBICMAIBE/ETHEDICE, £
FNHADRNEMAREHL VCODE->TVET. COHEMELRIE
BRTE2E5. AMRTOV I M EFTLUTHMZTLEFTULC
FRETY, 2019 FICHRTHHT UV-C FEERL —HF—D/LIE
TEACLBRIRICKTIIL. $E 2022 FICERBTOEREREK
HEeELA, 2025 ENERALEZBIELTEYRIDEEBTT. =
HFCEZL,

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 =TRUNF—FMIL I FO=) IRERIEH
Center for Integrated Research of Future Electronics,
Transformative Electronics Facilities
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Director of the Center /
Professor

AMANO, Hiroshi

> YouTube

RRILIIMOZIREBHAR L 2— . BLAHUDA, /=Ko REETARREDRI Y YU #
BERAVWATFNIZICRRINBZERNIL IO AR AHETIEHIC. SELAMETRL. RKo0
IL A/ REEOEBRZBRTHIEZBELT. FR27E10 ACRIIhFLE,

EUEA—E6ODEHILBRINTHY., FHEHLVT. ZhZhOFFOHMRIY TI/SI0EFKEL &
VA7 5%MMATHBYET, ME-5HAl- TSI - BRAYRTLOEBRE,HOET. —EULAEEMR-
BERHZBELET,

HRICRTHFEALHBOAVEIRT NI ZMRABELT. 21 HRBOEDOKNA2TET2HERAMD
EREEDET,

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

RRFNAZRBTR. BRAAVIVLRRETAIFREDTAF X v v TEZHRF/ DKoM EPLELLEERIL SO
ZOZMBIZOVT. FRRBRERERFEORIS IV ITOLIAREZITV. FRET I XBIRZBAELTHVET, BREER

PoF/NAREE - R - FECESRET—BLEAREZITICET.

F=—2n0ex0BEI2BELET

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.

HEKE Crystal Growth

RERILIIAZIROBBRERZBUTVILRMCENEBERT A REERTHEDOF T - RIBOEVEIR
AV REREER, L. RIEREFEE. 7/ BEORRRUMIEET. LBICHELZIT>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{HRFEGFT /M 2DBIKEY 2T LA
Generation of noble nitride-based devices
and their contribution to the development of
new infrastructure

HBH &2
TANAKA, Atsushi
HEERR

Designated Associate Professor

R GaN 78T —F /3 A D RIS
Creation of
Next-Generation GaN Power Devices

B —&
OHNISHI, Kazuki
HERN &

Designated Assistant Professor

BRI F R T — T/  ERUC R 2
& SR A R DB SE

Development of crystal growth method for
high-performance nitride semiconductor
power devices

HEEX
FURUSAWA, Yuta

MEE
Researcher

74 /82 FF v 738k (BA L GalnN) D
BRRR. T/ EEEOFR

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

ZK #¥F OTOKI, Yohei
FEHRR

Visiting Professor

A EiE  NISHITANI, Tomohiro
EEEKR

Visiting Associate Professor

/JH FRX KOIDE, Yasuo

TRHER

Visiting Professor

S8 5% WAKEJIMA, Akio

TEHEHRR

Visiting Associate Professor

HE FK
SASAOKA, Chiaki
HEHR

Designated Professor

Z{NRFEROBRBLUT /(1 2OHE

Study on nitride semiconductor crystal
and devices

S0 X#
TOMIDA, Daisuke
BEREHR

Designated Associate Professor

BERT7E-TERAVE
ZYR_RERTOEIORE

Development of
fabricating process of
nitride crystals using supercritical ammonia

E =B
WANG, Jia
BEBHH (BEHRR)

Designated Assistant Professor

GaN m#ERI p B F—E>5&

HRBEF - K TN 2 DFAFE
Spatially selective p-type doping of
GaN and related novel electronic
and optoelectronic devices

IRFE 3
IEI%%

WATANABE, Hirotaka
MEE
Researcher

KKF/INA ZRBEDEHD
ERER SRR RRROHE

High quality nitride semiconductor
crystal growth for future devices

TEHR

Visiting Professor

BAVHE

WA I) MATSUMOTO, Koh

XM K& 1IDA, Daisuke

Visiting Faculty

AEER

HONDA, Yoshio
HEHIR

Associate Professor
ZMEEHCLIBBRET /1 2BIE

Creation of
sophisticated devices based on
Nitride semiconductor

#HEMNE
NITTA, Shugo
HEERR

Designated Associate Professor

EHORMFIEEREERM LD
RRT /A RFAF

Study on innovative nitride semiconductor
crystal growth technique
and future devices

BT B
FUJIMOTO, Naoki
MER

Researcher

e E GaN /LG DR R M O FE

Research of growth technology of

high quality GaN bulk crystal

A2 # ISHIGURO, Tohru
EERR

Visiting Professor

AH X— OTA, Koichi
EEHR

Visiting Professor

ik & MUTO, Hirotaka
EBHR

Visiting Professor

&k i KORAI Takao
BAVHKE

Visiting Faculty
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Surface / Interface

2
T RE - IRV —FBEEBRTBLEDD/NNT—F/N( 2, KFGEMD. LED. €53y IR, BEE, I5ICEFAISECKRIID 2/ 0BRSGET.
. NHRTHELNTLAMERKE] A BRUAATS L T HRAZTE S ¢ RAAMEL VEAAEOMN AL VARMBOERABIELTOET,
; 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.
OE ] FHE B RE #X
1“ UJIHARA, Toru HARADA, Shunta
iR BEHR
Professor Associate Professor

BRERAN=ZACEIHRTOEIDERE
WM ERERES (SICR AN AY) OXRER

Study on a novel processes based on

crystal growth theory for high-quality
crystal of functional materials (SiC, AIN, etc.)

SIC HERDBRERICHFD
CLFRI—NET) T eI

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

8H# — A KAMEI, Kazuhito
EEHR

Visiting Professor

HE 28 FURUSHO, Tomoaki
FEHR

Visiting Professor

Designated Assistant Professor

TR ITEL O REHIE
Control of defects
in crystalline materials

Researcher

# —E KUSUNOKI, Kazuhiko
EEHR

Visiting Professor

¥ EFE YONEZAWA, Yoshiyuki
EEHR

Visiting Professor

DEL 4 WmE RS
LIU, Xin MATSUBARA, Yasutaka
HENHK MRB

SIC KBFAXMEMREZRLE
BOEEREYIaL—Yay

Simulations of dislocation contrasts
in birefringence image considering
photoelastic effect in SiC wafers

BB —J2 KOJIMA, Kazutoshi
EEHR

Visiting Professor

ZH 2 KBl KUTSUKAKE, Kentaro
EREHIR

Visiting Associate Professor

FH 8 UDA, Satoshi
FEHR

Visiting Professor

KA BsE TSUKAMOTO, Katsuo
EEHR

Visiting Professor

¥ EF UEMATSU, Keiko
BAVHEE

Visiting Faculty

Nanomaterial devices

F/METNAR

VEERMTHIRREIL /IO Z20RIMAERIEL. D—FKRoF/Fa—TIcREXIhZF/ BEMHOBRSEE
MUT. BRTEECHEOEDLIZIEFFNAIZAORBICRVBATVET, AMFORMEBE NENCHELENCLR
MEDHBNNAF YR ESNBREREZERULAVITITINTFNAREERL, ILIIMAZIRENTF - BERE
DEAEED. VEHPBBRTECICELIPIVHSOBECTMLET.

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.

A #ES K EIR

OHNO, Yutaka MATSUNAGA, Masahiro

®wig B XB A#li OSHIMA, Hisayoshi
Professor Assistant Professor FEHR

Visiting Professor
H—Ro /MR EROERERERM CET 2R
Energy harvester based on nano carbon materials

RERFT/HRICEDC
BT RNF—RIERT/<{ 2DBIH
Development of energy-saving advanced

electron devices based on
nano-carbon materials

7Y 7Y 22  AJl Adha sukma
HREEIHAES

Researcher

IXNF—FERFTNAZR

Energy Conversion Device

FEX &
USAMI, Noritaka

IR (ITEHER)

Professor

BRI BEATREFA
IR AR AL KRS E

Advanced photovoltaic cells with
earth-abundant materials
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SUDA, Jun HORITA, Masahiro
R (ITEHARM) HEHE (IZHERD
Professor Associate Professor

PEAAPAE S S oL 13 L]
Characterization of

material properties of
wide bandgap semiconductors

GaN /87 —F/3( 2
GaN Power Devices

F/EFF/51 X Nanoelectronic Device

rﬁ(mii KA, O HENF/BF T AZXDEHD

UKA, Osamu I P L I o3

#Hi® (TEHAERD) Research and development of thin film and

Professor interface engineering technologies of group-1V semiconductors for

low-power consumption nanoelectronic devices

—_ . Semiconductor Engineering
) = 4 R

/N

%E"'%*ET *fZ and Integration Science

= s

= I L. T
MIYAZAKI, Seiichi METOE - R B

®i% (THEWMER) Study on Materials Processing and
Professor Characterization for

Advanced Electron Devices

AR

ZILFI4I9v IV 3Ial—YS ‘/-";‘B Multiphysics Simulation Section

VIFIA4IVIRYIaL—Ya BTREFLANOE—REFEEI/OQXIEY I L RENZEZRNERITEZNLTH
BTB2PNF T4V IRBRICEICFETRLBRARROYIaAL—Ya ORBEZBELTHARET>TVLET. 201f.
BUAVILRFBNAT—FTNAZORRET>TVLET,

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.

— = N Frontier Computational
> 7 = L+ NE
JAarF47HEDERE Material Science

[P P

SHIRAISHI, Kenji YOSHIMATSU, Katsunori
iR HEHR

Professor Associate Professor

RNOKE - F—2RENFEORME L ZOIA
Development of mathematical and

FEFRERAROFHEYI2L—Va  (CLBHRE
Computational Studies on
Semiconductor Crystal Growth

AR

data scientific methodology for
fluid mechanics and its applications

%Y BR
ARAIDAI, Masaaki
Bh#& AH ER OHNO, Takahisa

Assistant Professor TR
Visiting Professor

B-REBEF SAEHFECLD

R - REWEOHE

First-Principles Study on I8 A1) SEINO, Kaori
Electronic Property of Surface and Interface BAvs

Visiting Faculty




Materials Science based on
Computics
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WERZOERR. T2OBREATA. ABOEELRULFSLET. BEOR I ORELNERLOLR
CENTICE. WERESUEHETELOMANATETE, ZRATILEI—F (4O T, RAEZOTY
Ea—5442 - PTOA-FE &), ST—RBHEF/HE - BEAORZOERERELTOET,

A

Progress in materials science contributes to our life via the development of technology. To take advantage
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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BFRAERZCLIBARRBLY

R - REDEOHE

First-principle study on thin-film growth and J4 Y ¥xTy % BUI ThiKieu My
surface / interface properties BAaLHE

Visiting Faculty

5 U #@ ’I‘i fiZ *ﬁ -E"-B Materials Nano-Characterization Section

EFHEME - EFRFOII71—2AVE. BERBCBIZTNIROF/ R = - ARFUFBEREHMZRAEL. [F/39
2EEDQERFR IR FEFAANEFRECERNEHAZECAI 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 o
AEt+E BT . FOUMRE AT RS
IKARASHI, Nobuyuki A ZFRT B
Bltra—fK - #UR Nano-science and

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

AR
EEEAQOEM hi B[ T/ B[~
» Masahiro SIRBT R = £ DDA
HEHIR Analysis of Magnetic Properties
Associate Professor by Advanced Electron Microscopy toward

the Development of New Devices

ey
?A;iééf . BERBFREMBECEIZEHMAYVAL (GaN) %
> =i D U B S MR -~
Bh Advanced electron microscopy analysis of B f§KX TANAKA, Nobuo
Assistant Professor GaN and other nitride semiconductors BAVKE (REHEB)

Professor Emeritus

I ZF LB EE  system Applications Section

EHILIPAZIZMPZRAVETNIRIZOVT. BARYRTLANDREZRF LU AREZBRLASAREZTVET,

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



ND—TLZbFAZ=ZYX Power Electronics

NMTYyFA—REREBE.BAM 75 36 CERERMREZETEASNZENERECEEGH(E—5) OBIELL.
PMUBEBHZENE LT T —HEHLH HHLH. BRSO BF2MELAT—IL I 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.

W B
YAMAMOTO, Masayoshi
iR

Professor

GaN & SiC /87— BEE T2 —ILEAfTE
ZDEHEIGA

GaN and SiC power semiconductor
module techniques and
its industry applications

L. e
KURIMOTO, Muneaki
HEHR (TZHRERD)

Associate Professor

EIRENAT—HEFEEY21-ILERRTD
AT CBI T 25T
Study on electrical insulation for

high-reliable and
low-loss power semiconductor module

tF YT TS0 TS
SENANAYAKE, Thilak Ananda
MEE

Researcher

GaN $EHEFEAVE
BERERBHERER

High Frequency Wireless Power Conversion
Circuit using GaN Semiconductor Devices

EiR 5 $E 32
SHIGEMATSU, Koichi IMAOKA, Jun
HEHER R

Designated Professor Associate Professor

NY—TL 7 A= 2EEDHD
YRFLYIal—ya IR

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

FERTSAREMEET 7 ED ORI
NO—T LY A= 25HiTHR L Z DEXISA

HH KH #a Hik

ARAI, Daisuke KAMIYA, Arihiro
A A

Researcher Researcher

RO—ILsrAZs2ERICERSND GaN & SiC /87 —HEHEEI2—)LD)
GaN 7731 RO ZEF DR & BB RIERMBAR & Z DEXISA

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
BHEHRE R OB

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

EHk fZ SATO, shinji i Eth HOSOTANI, Tatsuya LA @i ISHIKURA, Yuki EM % KURODA, Naotaka
TRER TEHR FREHR FREHR

Visiting Professor Visiting Professor Visiting Associate Professor Visiting Associate Professor

¥ It SHIN, Jong-won H#ME % MASUDA, Mitsuru Ml X&FE MUKAIYAMA, Daisaku EXBT77 /7 MOSTAFA, Noah
FEEHR FREHR ERHEHR FREHR

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

=SEEE RF Circuits

BRI —EERPREAERBESEOvI/0K - SVKICAZ2ENELT. HFRABRERPERTNIIO
EAMERECAGERREELTO TVET, BIAH DA (GaN) BLTHROBBEZFILEZET. TRILF—
HEEOABABIMZBIEL. FHICHEGEUTHEMA2MITIHAOERRICHERLET,

R =
HARA, Shinji
BERR

Designated Professor

Ea =Y EEUY i [0F10)
GaN (B UZ[E g5 300}

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

5 £—
SAKUNO, Keiichi

MER
Researcher

GaN (Z# L@

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.

b LA Rk EZ
SUEMATSU, Eiji TANBA, Noriyuki
MER MER

Researcher Researcher

v o0 WAy [oF10)
GaN (23l U 7= [m 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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BRULAABABRBEHICHERREZTVEY. FLAEARNLMESRY F7—sZ2BBL. 2L EERMEORIFKRICERLET,

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

A

semiconductor research.
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;kﬂ{fg{t%iﬁﬁﬂs New Approaches on IlI-Nitrides

DB DFNARE. REOMBORREBAZAEHIC. 643 - BLEPEEXROBMEIVETT. NBHYE
KERAPN OESBHFLOMBE, #RO7ZITO—FTRERTELD 2 ETNNIAMEREEERTEEHIC. FLL
T7O—FEERLTVET,

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.

TYRb7€Y v—ax % 18
PRISTOVSEK, Markus YANG, Xu
HAERE HEBHK

Designated Assistant Professor

Designated Professor

#F~NTOEA AIPN/ GaN 243
RRBELE BTN R
NEF I NWACEN

Better device materials
from a better understanding of
crystal growth

semiconductor heterojunctions for
better GaN based electronics

New Device Development

TR

JL7LHBLIIL GRAHAM, Samuel
EEHR

Visiting Professor

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

Visiting Professor

YRz 1)— J'L—Z XING, Huili Grace
EEHR

Visiting Professor

F3aF #5744 CHOWDHURY, Nadim
BAVEER

Visiting Faculty

Y 53 SEONG, Tae-Yeon
FEHR

Visiting Professor

KAYRE 31y RZ=Z7J T BOCKOWSKI, Michat Stanistaw
EEHR

Visiting Professor

Research Strategy and
Joint Research Promotion Department

bt 3% ¥ B - 3L [@) B 30 HE o BB

ARG, "R, BEITRAERELEFMEOHABELTRY T ZBEL. ThEBUEAM
RRCHAAREZRETIAHICTAV I OLE. BEZTVET. FA AFERIAVY-—YTAT
H% CaN IR BEOEHEFBELEVET,

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 F wHE 2 e # hnie  #
SUDA, Jun ARAI, Manabu UESUGI, Tsutomu KACHI, Tetsu
=5 — - BiR (TEHER) BlU—5— - HEHR HESR FESR
Professor Designated Professor Designated Professor Designated Professor
R T BE R PR B ZEHE#®_
SASAOKA, Chiaki HASHIZUME, Tamotsu FUJITA, Shizuo ANDO, Yuji
HEHR BESRR HESRR BERR (TEHER)
Designated Professor Designated Professor Designated Professor Designated Professor
KEF fh— B B it d

MIZUNO, Koichi
BEXRIY—F - 7FI=2bL—4—

University Research Administrator

FUJIMOTO, Hiromasa
BEEXRIY—F - 7FI=2bL—4—

University Research Administrator

WATANABE, Toyoyuki
FEVY—F - PFIZZPL—4—
(AT - EZERIEHEART)

University Research Administrator

FalFl) 25/854 CHOWDHURY, Srabanti
TEHR

Visiting Professor



-TEFsS

CIRFE-Transformative Electronics Facilities

R - R
AH F

Director / Professor
SUDA, Jun

> YouTube

Bl E—

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

i &

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

g T
SASAOKA, Chiaki
BMERER - HELR

General Manager,

Designated Professor

BEH BRI
NISHII, Katsunori

BfisN—T R -HREE
Technical Staff Manager
FF EE

AOTO, Koji

MER
Technical Staff

RELL P54
YOKOYAMA, Takahiro

BIEHIIV—TR -HR8
Deputy Technical Staff Manager
eI B 7
OKABAYASHI, Shinji

MER
Technical Staff

Technology management office /

IXINF—ZFTHRILIZIO0=ZIX

IXLNF—ZERILIIOZIIRRERE. BFEREXR
RKME - YRFLARADI) - —LRBERTT. NIEH
. GaN IR ICHB T3 REXRE - TNAXTOE X - F 2R —
ZR—ZTITA%# 1,000m (252 1,000: BEIUT. 752
10,000 : 7AERITYT) OAEMI—I—L%ZFL. BE
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

ReRLEHRBEHER

General Manager, Ultrawide-bandgap semiconductor technology office

RiARER

General Manager, Technology development office

FEHRR

Designated Professor

#R =R
SHINOHARA, Tatsuya
MEE

Technical Staff




o a—K - BIR
Bk &N

Director of the Center /
Professor

MUTO, Shunsuke

> YouTube

SENHRMERt 2—@F. ChETOMEFROE> I -_—/AaSEFIRMY—X42EHL. SEFH
EMiOMARE. BEXACHARESLIVCAMBEREZIT>AHOMBELT. TR 27F 4 BICHEISIhEL
o AEVE2—TR. FROBEEEFEMBERBECHRBEMARFAREREKIC. BEMEBMET I TER
xR, BERARH. REZWARE. YorsotaritmRtrs—ssvrEdomollasnsyrosoror
Ktri— KBMAMEMEMALLOZEEOT. EFEMBJATA. ERORFA. FRFEHAL. X B2 AL
F/MIFGAOS 2ORBFOSEMARMORKEAMEREZHELTVET,

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.



EBFFEMEESTHIZE Electron Nanoscopy Section

EFEBBEEZRVARERERNESIUPHERNEZLLT. BFLANVER BFBERK. NEREFERRACEZF/
A= —RBORFEAORBANE. EFRIEISF 71— CLZZREBERN. EFRFOIFT74—CL2BHIBORTR
ft. PRRETOLLERIBARFIVIBR PR oRfizRRBEEET,

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.

JHEWBDIEMEFRSE  Nanospectroscopic Materials Science

SHOKRARST/FOEEMBTE. BETRETENDIARHMYRM. ZhCHEIBFRBEKR. TAXRAPR
EREOFIHAL CE>TRNEIMBOREZREILETVET, RLADITN—TTREEFOBBEEFRME -
BFRHE[A 747710 R] BiffizaEhbET. SO RF/EHOEFREEERCEA - 2N TIFE
ZRAEL. MHEERROADZILLTFRMHURROLHOIEEREL2MBATILZAMNELTVLET, IFRE.
BERBEOEAYEBEETHIUAAZHNEOH/ RFAEL VS >EBMEL,L. VFIVLZRED. BBEHFIAIX
BMIE, E53vIRRF. 7M1 MERCHOEBZLELAEBAMBINCETRUETS,

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 #n KR Hik
MUTO, Shunsuke OHTSUKA, Masahiro
-k BB AP

Director of the Center / Professor Lecturer

BFF o) IHREEALE
#4 PRIROERMTFAORIFE 2 OERIRAATADIH

BFEMAKAEZEALEIFLE— - F/L2D
F/A -l L URRCRET MR

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

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

BB 8% OKAJIMA, Toshihiro B1 A& TAKAHASHI, Yoshimasa H0O #{Xk HIGUCHI, Tetsuo A IH—1) J7EF IESARI, Fabio
ERHR EEHR EEREKRR BAVHE

Visiting Professor Visiting Professor Visiting Associate Professor Visiting Facultyr



EFBF/YPETIT S Electron Beam Physics
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HEABHERPAE VAHBULAHLVEFE—LELBVARMEROBEFEMEEELLUINFEOMRE
ToTVET, BARRULAZREVRRAAZEFRSLVEFRIML VI RER2HEA-CEFERBEBEQGHA
BELNVOIXNF—DREBLTRHMSEREEZRL. T/ T LOBERRROTRLAE~DEAMR% HE
HTVET, FAEFAMREFIANF—HBEPALED DI EFEMBERMEZZARICFERL.FEH/ T —
THNAZDRIEFEFTPERMHOA RSV FARLERAMHOBBLTHEE T TVET, 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
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of power devices and operand TEM observation of battery materials by making best use of various electron microscopy techniques.

ik R EREA GHS®
SAITOH, Koh KUWAHARA, Makoto ISHIDA, Takafumi
BIFfi & - #03R HEBIR Bh#&

Associate Professor Assistant Professor

Vice-Director of IMaSS / Professor

Ae—L Y MERE AR IV ZBFRICES TOT4TBFE—LEIEB L ORERMERVE
HRANFEDRIL FREFRAA—I T EDRAR

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

EHNBFE—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 il T HIRAYAMA, Tsukasa g JIE YAMASAKI, Jun
ERHER ERHER ERHER
Visiting Professor Visiting Professor Visiting Professor

§+ ;;H\Ij 1;'-]3 Electromagnetic Wave Measurements Section

TSXvHDEF - DFHILDOMRARIIMNBRICLDZTSIXvEMAL. BAXGPHEISOERIE. R XA LD
DB ZRARETACLICEL)N. TIXRBARED IR N -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\)[«4':—:[? Plasma Energy Engineering

BRARPEREEALOMRREMBERARDAYD, HBEHMUAHERTSXvE2AVEKBMERKEOHRRH R
BTEDLNTLET, YL —TTE. SREEEOFLTIXvHIFOLD CRARAERTSXHlfe 75X
ZEEM DR, ABRECERTIBEHRR TS vEEMHOMEERICETHRAERLTVET. 85
ETSAvREZEBLAAVAEROEN. HEEYIAL—Ya L tEdTS5IXvEFTY T ELZLBCLAFESN
HHEEE S/ BESBORIKAET>TVET, 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

BIBMUADKRBAREORR (@G~
BRI X< HIE

Edge Plasma Control for
Magnetically Confined Fusion Power Plant

KE HiF B RE
OHNO, Noriyasu TANAKA, Hirohiko
R (ITEHARM) BEHR

Associate Professor

ARMAREBRRZBIELE
[B3D - EA/N—2T 5 X2 RDEKFHHEFR T
Research on Heat and Particle Transport

in Edge and Divertor Plasmas
for Thermonuclear Fusion Power Generation




% KL &R &B

Elementary Particle Measurements Section

MECHRVERFREREMZRELT. FELOBEALBRYECFRRICEIND, EFHZF RN FIa—F2FALT
EXBEY (EZ3y FEFFGRIEF. KLAE) ORBEZES VRV TIRAEM 23259455 71] OREETVET

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.

KRERBLAI SRR R

I BT
NAKANO, Toshiyuki

HEHIR (EEHER)

Associate Professor

RFRERBMOEELDHT L
HEE & RIBAT 2 BRAE U 4 ISR R

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

ik &
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

1Ll 45 F
KITAGAWA, Nobuko
HENK

Designated Assistant Professor

RFZERRERZAVE
FEBIA—T T DFRFRAFE

i
Instrument Development "A.
[=]

RE 18
MORISHIMA, Kunihiro

EHIR (EEHER)

Associate Professor

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

AR

g B
ROKUJO, Hiroki

B

Assistant Professor

BRFREREZAVCEFET VBROKORE - SR -
FARBADEREBFIXNF—RERROHAR

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

Rig BER
NAGANAWA, Naotaka

HEB&

Designated Assistant Professor

RFREIAREFEFORFICRBEZBVEENB LY

REVEIERN DM, RFEAAORSK. ERPUEFARFLEROMIE. XK

ikt &3 NAKAMURA, Yuya
HRMBMES

Researcher

HmE KM
MEHBHAES

Researcher

MATSUO, Tomokazu

774 —RIRFRIERDFIF

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 ILETH|Z X-Ray Spectroscopy Section
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MmoWmdwsyoatAYEE Y 2—OBEFERI VI RUFGAE—LFAVETFRAULX B LETOSELRERZEEHIC.
HEMPEEGARLBEADICAMELZED 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

oAt AERVERER X BOAFABIOBNEOTELZEDTVET, EF. &KiF. [EDKRRECK
SRV [EFREEA (Rx7tAZR3E-)] b, KK ATKER. KRRREBMCH T2 REMRERER
ADZZL%BRTIMECEMLET,

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,

AR

artificial photosynthesis, and hydrogen fuel cell materials.

Mk X7
IKENAGA, Eiji

HHER K {Z—B MIZUMAKI, Masaichiro
Associate Professor .
REHER

Visiting Professor

R B L UBME S/ WAV KL CE T 2580 X RO LRMFE

Research and Development of

Advanced X-ray Spectroscopy Technigues on EH BBF YOSHIDA, Tomoko
Environmental and TEKIE

Catalyst Nanofunctional Materials i
Visiting Professor

£tHJE8 Nanofabrication & Characterization Section

EHEERERARERCREINTVIERERUEE. BHENTEE. 9 -SHtHEKEREOHBEBEE V-V —L%2FB
LT. EEEK. F/MHEMER., F/7mMI. FfliFHRACEATIRMOSELEZRY). SHEET/ 1 XARCEMLET,
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.

o
F/ZEF /84 X Nano-Spin Devices L

AE XiE
OSHIMA, Daiki

By (TH#HMERD)

Assistant Professor

hnik BIE
KATO, Takeshi
Bl a—K - 1R

Vice-Director of the Center / Professor

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

Its Application

RIS B L O
BEER L O= /27N RO TR

Developments of Functional Magnetic
Thin Films and Spintronics Devices

AR

B EFR PNERE S

HONDA, Anna OHSUMI, Katsufumi
HEHK MEE

Designated Assistant Professor Researcher

7T TIVEIR )Y —F 4 75 %FR UERERMARXIE, 2T TIERIY—F 1 7 5%FR LAMRMAHEIIE
FEREHRAIRAMT R 5

Research and technical support of Advanced

Research and technical support of o
Advanced Research Infrastructure E &8 %P SONOBE, Yoshiaki
for Materials and Nanotechnology EEHIE

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

Visiting Professor




IR - HiR
e

Director of the Division /
Professor

NAKANISHI, Kazuki

> YouTube

MEBIREPITR. BRAARM - M OYWERRE. ERITOEX, BEBHIEH. ISH - EEFE. Y320 —
varRERITV. ThHDOMBEF/ NI IREPEELCHUMTIIAR. RiTHREZHELTLET, BBF
DYPE - EBR - IXNLF—ODENFREVSAFECELLELT. BROIRILF—VYRFLREIRT /N,
RZEIAOHBME - BlEF/ MR CEATIMRAHEL. RENARSCI-TEI X BT RX0OAEHOME
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

¥ ) 14 &8

BER. BiEE. BEEER, 14 EEEF. TREN - EZPHE. BEREVEMBEREOEBLLZFYHOERRUN
AMEZITV. ZhooHEoRLE. BRICEDZT NI RICHELRMEDEORTLHELE 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.

HEREANDE computational Fluid Dynamics

REBEREIAE21—2Y31aL—Ya TRIFTS. 5tEREHNZE (Computational Fluid Dynamics : CFD) (ZHR
NEATLET, &<, BERARICECEETS. - RE-BHEIEELTHEERZRELAVANDRNS.

B (Multiphase Flow) @O CFD (233 AW LTV E T, BEOBEOREOREATELZIBAR - Lk - BE2SRE
THRMT2EDDVI2L—Ya yFEOREOEY. RECEGFKNF. RELTJBLUFOMEEROYIaL—

Va yiCBRWBATVET, £/ BPECHIBZAVAHRFRIBALEODBIEOESFIE A EZOMREICEEL AR
EEBROARCHEMELTVET,

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

Professor

RERROEENY 2L — Var FEOMRE
BRI E—0ER

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

I SIS [SES - PN
UCHIYAMA, Tomomi TAKAMURE, Kotaro
iR :UE >4

Assistant Professor

HAEOFRLLURERMELZEDLE
ERERTOEIOEEL

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

g?LH’ﬂ{tfyﬁ Porous Materials Chemistry

] ¥ NAKAYAMA, Hiroshi
EEHR

Visiting Professor

EATREMEIHARAVAREAREERELT. BRESIvIZPLERSLF. B -EEN (T UvFICE
FET. BRARSIAEMBOREBLUBERIEET-TVEY, 4. HShASIAEERETAME 2. S8t
AR - IREH - ARG SHERAEAOBAMAREHEELTVET, PWELEREREK. ERLELALOES
HeopastEn., BLOMEHCMILEEORRICOVTHELNCTIZET. BE - IXLF—SFICHT5H

BICE#Tsoc2BEELTVET, 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 A
NAKANISHI, Kazuki

AR - IR

Director of the Division / Professor

BRARE I & B I EM K OREEFIE &5

Structural Control of . .
Porous Materials via Liquid-Phase Processes ER 82 SUGAHARA, Yoshiyuki
and their Applications EEHE

Visiting Professor




N—FZFZEME Hard & Flexible Materials

RRVIDESCAECEREFLTRICRD CEHNARARRMBEAZ LA RFCEHLTLADOLS CEVME
BRECERTHLETET, BhAYVRIAYLET, ARETE. RU—SHEOXFEELHILBEDT
FaFHAo$a28lcd), BVCED P DOTAECERERLTRICRD ZED AREAHAAMBEZBELET.
B2 -HFERN--RE - SRV AFE#HEZEIL. BRE - IXVF—2FCH320HZ2BELTVET,

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.

EAIl =
HASEGAWA, George
HEERR

Associate professor

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

by designing macromolecular structures
and porous morphologies

F/REEHIESF  Nanostructure Analysis and Design

BAhtEZ3viMHoBENSdR. XA - BEKR - REALEOBFABABEHICHIZRFEE - BFRE
EEBRCBRULTVET. ARRILV—TE. SOLILBEEZONSELIBFABREEAHICEDAL. EBYETH
BELZRAVAEF/RBOERBR - SR M 2 . TLEFIvIEZWREVAHFAMBRARCHALERZ IO
EXOREEIT>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.

WA MR
YAMAMOTO, Takahisa
Big (IEHREH)

Professor

F/EERIE CE D CRMEEN £ 5 2y SR ORISR

Development of Ceramic Materials
by Controlling the Atomic/Electronic Structures

at Nano Scale

[=] [=]
IS Theoretical Chemistry N
i

tEF—I—2ORVEWFB AL EBMBLZAVES FOEEBER. MERELI(FI/I0OHE. BT
FEEZ2AVCAMZEMAEO7ZLIVILRTOSS6. FFREKROFLVEFLEEROMAREEIT>TVET,
[Za—FN%xvy . 5785, graphics processing units. CUDA. ZETTH. 7 — %]

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

RHE#Z HAH B
YASUDA, Koji IUCHI, Satoru
HEBIR By (TERFEFER)

Associate Professor Assistant Professor

DFOBFREERRCAFREOFEMAEL. RFVIAL—Var LB DFREDEPL.
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

"_*
e

EF-RRE-IXNF-—MEEOBMBECERL. 2RT. SRTBERZIALDOF/{LEVERRD L. (ERM K DR
mEzBETEEHIC. FHABERRPEAL. BEHHCIIMEORBNRA LOZDDOMERTORELZHELET.

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
o o s . Engineering for Nano-spintronics
} z . EE’I‘E *’lA EEIH
JREY ZES)] 5 and Magnetic Materials ] H

FRSOEMBAEEZE DI XN —MHORBAERLT. REVEEN VAT RN —FRCHATIFEDER
EFERDEITH - BIFHSOBEAOEREBIELTVET, . BERECOHEEERCHET2YEEEFERT
3280 O RORRE - BROMER. BRI LIREVHEERVTENE2B2HOMEEF /125
RECICHENNCRVBATOET, £ REABIJIEHZME - KABBEMERPIE IOZIIFNNIRICETS
FUVEEEMRIE MR ORIBLCRIT AT EEEAEHTLET, AR
kO FiE =ET R&E
MIZUGUCHI, Masaki MIYAMACHI, Toshio
BIEBPIR - 5B R

Vice-Director of the Division / Professor Associate Professor

We are pursuing novel energy
conversion via spin currents and

contributing to the construction

of Society 5.0 in the future. In
BRI ORF 27—V RE - REWETFE

Atomic scale surface

BT 2 E e T 2 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 FAT > K=y JIE5 X%k KOMORI, Fumio
development of materials and devices QIANG, Bowen EEKE
for generating spin currents from heat BRA Visiting Professor

Researcher

currents to generate electric power.
HMRRFNIAVERVERBET/ 1 2DRIK

) Development of thermoelectric devices
development on the creation of new using magnetic skyrmions

We are also conducting research and

functional magnetic materials devices.

EEEE
FI/AFA=OREEETITE Nano lonics Design Engineering
[=]:4

LEFELIEIRANF—BEEEZFTIRMRAZREBME LTHEFINATSY., ZoUROELZIEZRACEBL
ERRERCHREGCERGOMEMAREEZToTVET, RE. BYE. BHESOLEKEMCERLAME-
REXFEHECET2MA%L. NEDO. BifE (FFEM : EEEFAERME) ETMUHATLET,

Al #¥F
IRIYAMA, Yasutoshi AR
BIR (ITEHMER)

Professor

All-solid-state batteries (SSBs) have been expected as next
generation rechargeable batteries with high energy density.

Our research Gp. has focused on science on interfacial ion
dynamics around the homo/hetero interface and advanced

. . . LEGEE DAL DRMRE RS F=52 57/ 12D
solid electrolytes. Our recent target is sulfide-based and B3 2 OREA 4 44 2 52 B4 BFTE
oxide-based SSBs, which are financially supported by NEDO R&Ds of Advanced Solid State

lonics Devices and

and Grant-in-Aid for Scientific Research on Innovative Areas S o NEHEEE o ByEniies

“Interface lonics”.



FIINAFFINA RZEETSE  Nanobiodevice Design Engineering

HMF /A FFNAZDBFE - BBl LY ST -2 Al BB, EFEGRZRIXICEY. PAT/AEREE - iPS #
RBEER - /SVTIvIF - 2EFREIVABERBERRERBAOEDORAREZIToTVET. ChHDORRE.
XA Q-LEAP EFEGRBE. XBEBVFTUTZLDX Ty 74— LBEETHVHATLET,
Bi5 &5
BABA, Yoshinobu AR
WIB GRRA 2 AEHEE)

Professor

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 ;;;%;;MZ'Al'g%i‘mﬂﬁ‘:“’
by MEXT Q-LEAP Quantum Life Science, MEXT Material DX Nanobiodevices, Al, and Quantum Life Sciences

Platform Programs. for Future Medicine

IRIEBME TS Environmental Materials Engineering

REMBIZCELIFMEZHALARBRREEMEIRALRTEHBING LS Ch>TVET, TRLF—BE
HEEEHOMFMELHEET L H(C. BEEMBEALORERFETROB B TOFATEIHLLF/ MK EFD
2. B8R, BEXBETRAHSOBRILEODHEL. RtRICOAI 2BRIBRMEEOHIMAELHELTVET,
BR &R 4% AR
HATTORI, Masatomo AR
B

Assistant Professor

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

. I . B’ BEAH T A AT ORIR

environmental purification systems from the perspective of SRRSO A R
X . Development of

resource saving and sustainable development. functional composite materials

for environmental purification

ME T Ot XE Materials Processing Section

MERETOEICHTIAREZEDILESHIC. BHELNEA - BRME. RAERECPFEISXIv—2AVEERHNI X
LE—BBRTFNAROMAR. BHELKEBE - B - RETOEREFCHTIMRELHELE 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.

F/Bee¥ ¥} Functional Nanomaterials

FILRALTHAX, B RuzdlLAF/ MER. ROV IMBCERVERLYEZTRL. HLOE
BEMEELTORAFrFIhTVEY. MHTOEIBTR. EH2RTFH/PEETRIC. BEEK. BRBIE
HOBE, BERRAEZITV. HILLEFTNAZ, IXLF—MHOBMELZEDTVLET,

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.

REA = MR WA B

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

Professor Associate Professor Assistant Professor

2 R F/HEEFALARERNEE T ORSH HRITY=T7UTIc&l) FBRRBH S/ V— DR ILT TR
Development of BFHEEHIE ULLRFEME ORISR Bottom-up preparation of

environmentally friendly electronics Development of nanosheets and non-layer strucutred metal oxide nanosheet
using two-dimensional materialsas layered compounds with
controlled electronic structures

/INB IEFE OZAWA,Masakuni
ERHR

Visiting Professor
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Programmable assembly of Nanoparticles

Bosif{brae M/ ##¥ self-assembled Functional Nanomaterials

F/IRFEDF/HAXLENENE (F/HE) E. ZhESFSLIMBERRAZFSAYEAE AT TR, RENCEIILTS
REBELTILICLY, BHFFLYUELRRLET. ChooPlEE2 EFGBIEETADICE. 7/ HROBELABELETIVETT
F/MEDOATEREEZHHTIORBETRHNELA,

BCHEBCEEE >/ MRAEBTE. RBEOEKRSFOBACHEBILELZFALT. F/HRRATOMEEALZEIHL. BEIPERBE
ARBCHBULAGCERILTIARLEToTVET, T/ X7 ILONBRKEZERITIFHIM2BRTI LT, 2<HLOEBICEDC
FNHNAZARECEMUET,

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 %5
TAGAWA, Miho
Hi% ) /SRB78 =B SRIVASTAVA, Sunita

Professor REHEKE

Visiting Associate Professor

ERDFOACKREHENEFMLE

Bt A b Stz ES o)L .

The Creation of 97—l F¥» 5 KUMAR, Chandan
Bio-inspired Novel Functionalized Nanomaterials R ES

Researcher

SIYBNALE Radiation Chemistry & Biology

LS.
KUMAGAI, Jun

-3¢ JEM BR] HARADA, Katsuyoshi
Associate Professor
TEHR

Visiting Professor

FVHNREEBUES - BEHRAFRT2

L3RS - ENPEOME AR

M &KX TSUDA, Taishi

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

1=}
Studied by Detection of Radicals =

Visiting Faculty




IR - HiR
SR REB

Director of the Division /
Professor

KASAHARA, Jiro

> YouTube

V2T LRIREFITIR. BREEARTH ORECANMUILAUSOBECETIERREMELT. EAT
FINF—FH @ - FBREMN. BLAERILIXNF— - REOFEFIMEITI>FE. VELHR - VLR
REMOBEAEZITVET, A ZNOH2MRNCTERTIA2ODOEBEIY I T—I/HEMRRBeRIA V|
BT 2REROAELHELTVLET,

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.



By 27 LEB

Conversion Systems Section
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REAMETEENAIXIN T —ERYZTLAOBELZBIBUVEARAECDVBATHNET, NMAZZAREEPZFOSHEIR
WE—ZTHRBHORRE. Thr—Ya BRICIIM[B[RI VIV IZITLONE - SHELELZEDTVET,
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

RIE- T ¥ —-TI%

BERREOFREEER. BBCHI2PERRYUELORRZERETI2AD. BRERLHRLALOFHETOL
2EFALAFAAREFANEBZDEII LT —EBREBMORARCMIBATOET. B, NMFTIREEYD
SHERFHABMOME. BEFRHNOI XN F—ERITOEICBI2RBEKEHOMRAL L CRABNH MR

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 - &R HEHIR
Director of IMaSS / Professor Associate Professor
K - ERERANE S HE R 7Ot ORERMEERN
IRIF—ERBEMT O AIFILF—Hifi oS
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 s s — 2 Propulsion and
IfILF—3 s . .
?EL * =\: S AT I_?_ Energy Systems Engineering
Fhr—var (BREEERR) OEBHAE. RUZOMEFEHRER - HX4—EVIVIVEADYITALIR
BAMRET>TVET, Ttx—Ya yRA{EFATIE. BERCI VIV IYITLOEHRNANE - S HH
BFTEBZLED. SRRV RTLERENLGERTDIZEICAVET,
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

BRHET P r—Ya T I BT AHE FhR—Ya I I OFEEEYZTLANDISA
Study on High-Thermal-Efficiency
Detonation Engines

Application of Detonation Engines to
Space Propulsion System

BRI B
ITOUYAMA, Noboru
Bh#

Assistant Professor

Fhr—Ya RROEFETHNERE TSR

Study on Detonation Phenomena

on the Viewpoint of Chemical Engineering
and Its Application

JII = KAWASAKI, Akira
FEERIR

Visiting Associate Professor



v PFPIT—2R5FLE  Network Systems Section

FYMI—OYRFLETE. HAREN - BIXNF—REFERLOACIRIF—Y T LD - FlEHM. RIBHCHEHAR
BYRTLREZDHZRBVRIAV N, ZRLA LV I5DRBIEATREGELERBEEVITLRECHATIRERDOMARLHEELTLET.
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.

MIEE VX5 L Wireless Systems

BREAMUABETEAMAREERTILHOVARMN THZEREFICOVT. 20EBHISEHAETORKL
VCABOME - BAREET>TVET, HC. IRLF— EEVYRTALA XBYXTL, FEXEHRE, B<05
ATHEELRD [RAEYZTLICBIRERNEHNBOLDOERBEFEYRTL] 2ER/ULTVET, 22TE. &
BEHAEI TRV RTLLAEZRENCERURBEL TSI E2BELTVET, FEAVYXTLDXRROADIZE.

BIRET TR ABEBRMMOBERF. 1A-JEVHURKLER. ENRBBLV-ASHRLBRFEHMTOMELZ 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 = N FAT V¥ YT
KATAYAMA, Masaaki OKADA, Hiraku BEN NAILA, Chedlia
BIERFI & - #IR HEBIR B

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

2v—bFA32=F4RRICMIT~

ZDHRROREY R T LANDBA FARBEE VR T L - iRV FT—2 FHEATRET 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




IXINF—IYXFL Energy Systems
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AEARECANRELLOBETREIINF P ABEAINAFROENYRTLZREN DHENICERTS
EH. BIXREOHHEE - FARMOSKEL - &EEL. BHYRFL0GE - EREKMOSELCKETSH
RETH>eEHIC. ShICERTIENTEORBE. SHEROFBRMOMECHMIBATLES, £ Thbd
OMRERBCALTHMT 220, FROBAFERHIAMNBREDREBRRIN T —20BEET>TLET,
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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

wEAEOLR D

<

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.

hnek X
KATO, Takeyoshi

BIR

Professor

BEDSEMEZEB UL
BHYRFLOFE - SIEFEORZ

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

&E T

Urabe, Chiyori T.
B# (THMER)
Assistant Professor
BEAREIINF—DBAVYRTLAD
GADLHDF— 4RI - HEEEOBR

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

KRBV RF L Transport System

BENEGEROLEREZQBEICBEE DD, RENCHBEITHARBYZTLOERRZBIEL. REAREIXINF—HE
X3 2HHNARROICERULASBHTREYZTLDH BNEFREOREBIVALORBITEICETI L) LOER
& ZRICEDUELXORBERDBELZOEENTMAET>TVET. MRT—~ELTR. EREANEOFAME
HCETAHR. KEBERT—Ya OdaMSRCETIME. KBFHRAEARCETIME. AENEGZHEICL
BEHANEEBEOFBE VI AL MR THAR.PLRMMETOEE) F(RBRCETIAEALCERVBATLETS, 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 £17 Zh EE
YAMAMOTO, Toshiyuki MIWA, Tomio
Bl R - 8% HEIR fif ZE HUAN, Ning

Vice-Director of IMaSS / Professor Associate Professor

MEMKBARR
Researcher

FHNHEEYT1I2LD
BRI THIOB Y 2T LD

BEARERBIR AU~
RBYRTLDTHA
M Z# YE, Lanhang
MBI E

Researcher

Sustainable Urban Transportation System
with Advanced Mobility

Design of Transport System towards
Sustainable Development




IRV XRS5 LER circulation Systems Section

BERYZTLBTE. REANEONELSR - PEARCHBTIBRLLERTRTRARELLEC. ZhooHfiZta~RELE
BEOAECTEMEDRREZT TVET, A ZOLHICHRELAZEFERCETIREAFEARN. V1o BRETeY
HERRBEVRTLORMEMELHELTULET,

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.

BAHERNHSQABIELABERREIRILF—L
BErOQY— - YXFLOEMICBEATIHE

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

IANF— REOHEFM2ITV. BRTRLLALAIROADOAERLZIToTVET, FiC. THHAACER
BREOZEMFMCEBL. BETREIRILE— (1472 IKkH. KBEXE). £EBRY—EZ. BELSCH
THRREORANARRCIRVBATLEY, BBBAELANLDONIVRT—ILASEABALZIOQO—/NLERT—IL
ETOREBTMETO>EEHIC. GIS HBBEHRY RTL) EOZMAN. AL FO—>, RitATEL2HE4EbEA
ZFENOAT7 T O—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, UAV, and field surveys.

M & —BB

HAYASHI, Kiichiro

®i® M2 % OKAZAWA, Hiromu
Professor P

Visiting Professor

IRNF—EREYZT LD RSB TR

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

MEHBAEE

Researcher

I -IRINF—T% Eco-Energy Engineering

N1

4, FREIR, BALIED L H0
KOJIMA, Yoshihiro  [REABNa iy

V/XEE - HETO LR CETIHE

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) FHHARKEM

Energy Systems (Chubu Electric Power) Funded Research Division

AEPFITIE, 2060 EH—RYyZ2—FSLOERZRFBICANT, XERDORE-
BODBEEBEVRTLOBEXBRL-MREZERELET, KR/ ERFYT—7
ICBEIT2ENRIEOSERL - SEEECLEOERANMEOSVHREZTILL
HiIT, ENRHEPHBTRETIRROMNA - BTENTOSEL L0 FHTHIE
BOBVHRZTVWET, INOLOMREZFMEIEIILICLY, 2TEHIOER
HETOLEVWEBZFLEALD, FRABHSOEREAZIRLF—AV 7T

£H RBIE
IWATA, Mikimasa
HERR

Designated Professor

X/ BRI B35 BNEBED
BRI R OB

Development of technology for
countermeasu gainst fault currents in
power equipment in AC/DC networks

EICAIFFXEEVRTLEZRELTVEEXT,

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.

HZyya SN HAF Y-
DANISH, Mir Sayed Shah
HEBHK

Designated Assistant Professor

BEUTRIINF-—KBEARD
BENFRRBETEAM ORISR

FR4EimEAD—TL o b= XEHAZEEBPY

Toyota Advanced Power Electronics Funded Research Division

ANEHIRDHETEZRFIARALRZHEL, FREEY T4 —DORT7—T L7 Oy XEMOH
REEDET, 7TAFFry THEERKOMEL, TNAR YATALAIGADLEWEELASHREEIT VL.
ARG RDERE, RRZEIAMOBRICEBMLET,

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

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

Designated Professor Designated Professor Designated Professor

/N)—IL Y O=J20 EMI/EMC O FE

Research of EMI/EMC in Power Electronic

78)bY GaN KRR R

Growth of bulk GaN crystal

ZHID LT —F 34 ZORRLISARE

h of GaN Power Device and
ation of Its Application

B B— Wil HEE FUB %M TESHIMA, Shigeharu
TAKAGI, Kenichi SHIROYAMA, Yoshitaka =
FRHR
HEREBUIR HMEE Visiting Professor
Designated Associate Professor Researcher

KB Eth ONUMA, Yoshiya
EEREKRR

Visiting Associate Professor

GaN E 21— )L OEREHFE

Installation and Evaluation of GaN Module

K87 —ERR DR
Research of High Frequency Power Circuit

£3% Rt KANAZAWA, Yasuki
BAVHKE

Visiting Faculty
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Industry-Academia Collaborative Chair

EHRH- -2K ZBVFEEGREESNNARF—T A4/ "=Y3FKFMY)
AIST-NU GaN Advanced Device Open Innovation Laboratory

ZPEEERER LIS, HRDPSIERICERRLEVHAREZTVWET, [BEL~AIFE] [BEL]
RELT, REFICH T2 ERAROKAEE. R MEMIISHICHE U 2IF2ZE2BNELTVLET,
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 [1T]:: I
WANG, Xuelun YAMADA, Hisashi AR
HEHR BEHR

Designated Professor Designated Professor
KF/RL2 RER T — - SRS EEOBRERE
Optical devices T ARG
h and device applications
on power and
conductor materials

254X FI/ AV —XEHwRNAT—I LI IO IREZ B RAFEEM
MIRISE Technologies Advanced Power Electronics Industry-Academia Collaborative Chair

IFART Y/ AY—REUH/NNT—T LI bOZ I/ REZBEARBATIHRROEHETMO EEL>
ATLDOKRKEAL - BEL - SABCERER. BAHYTLNST—FEBEROMBRE, T/51 R
T, 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
BHE— REERE
ONDA, Shoichi NAGASATO, Yoshitaka
HEHR BFEHRR

Designated Professor Designated Professor

ZHIILNRT—F A Z2OERTOER BV
/8 2IBEDHE

Re ch of Fabrication Pro Elle]
Device Structure of GaN Power Devices

R TR EEMHOERRRS &R RMCRN
Development of Crystal growth of

generation power-semiconductor
materials

KOJIMA, Jun KIDA, Hirofumi
FEEBR FHEBE

Designated Assistant Professor

Designated Associate Professor

Rt s7—$ G MR OB RMLERfTE SRHIILNRT—FRA2OERTOEIB LY
&2z MEETAT O T RBEOHR

Research of quality improvements and R ch of Fabrication Pro:
cost-reduced technologies of Device Structure of GaN P
the next-generation power semiconductor crystals
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TOYODA-GOSEI GaN Leading Innovative R&D Industry-Academia Collaborative Chair
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EHAEMIE. 1986 FICREFFHHIR, REFHHNEER. EARPRMAMEOXRFAROERICEEN,
GaN M RHCBEHh 2ERMRER X —PLELT, ZOHRAREHEICLED BEZTH EIF, LED &
RIGEBELTEWYE LT, ARDOBEALBLUTELK - BEERRI 2R THE -7V R R %
ERAL. A FEORIBEZEELET,

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
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based on this research. The core competencies cultivated from research, commercialization,
expansion, and continuation will be utilized to create new business opportunities.

& HH HA AN RBE
OKA, Tohru USHIDA, Yasuhisa SUMIYA, Kengo
BFEHRR FEEBR BFEMK

Designated Professor Designated Associate Professor Designated Assistant Professor

GaN OISR
Research of GaN to new product development

DAY LREGEYRTL

Development of
wireless power transmission system

GaN /87— F/3{ 205 =BT BFH%E
Research on applications of GaN power devices

BB b FUKUSHIMA, Hideoki
ERHR

Visiting Professor

T8 1t B R X 7/ A 2 BE 5 135 [7) 6% 32 2B P9

AsahiKASEI Innovative Devices Industry-Academia Collaborative Chair

JBAL BRI T NA REZBEMRRFTIE. BERBRECTLIZLAEROBFHREENLI-FHRETAN
AZXDEFEMRBLIPICARKMORAZHEEL, FHRBXEORAEHZBEELET,
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.

EL ] RO
YOSHIKAWA, Akira ZHANG, Ziyi AR
HEESIR HERHK

Designated Associate Professor Designated Assistant Professor
TAENY FX v THEET /NI 2D EHD ZMEEHRCLDRNARART CBIT MK
BERREMOME - 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 REZHRHAFREBF
TOYOTA CENTRAL R&D LABS GaN Power Device Industry-Academia Collaborative Chair

ZUAYVITLERWEZART—T AL ZOERLZBEEL. TROBERIOAREZEDET,
OFHmP A RMEEEBEEICHHETIZIERF D vILRREREMN @7 — MEEE - MOS FmEm ikl
OEBEZAXA—YMI, AFVEABRETALREN @OBEEBERCERRT ST /31 R

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 HiF 5 — AR
TOMITA, Kazuyoshi KANECHIKA, Masakazu
HERR HERR

Designated Professor Designated Professor

GaN {7 —F /S { 2ZADERETESF VvV R GaN /37 —F7/34 20 7 O+ 2

High-quality epitaxial growth for BEUT/N REE - T

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




ZETIDNVGCGaNERTF A REZBRAFKEBF

MITSUBISHI CHEMICAL GaN Substrate Devices Industry-Academia Collaborative Chair

ZETIAN GaN ERTAAREZBRMEIFITIE. BlLHY VL (GaN) oBENYHEEZERL
THRT NAZBEDO LR ERDERM GaN ERICOVT, UTORBTHRBERICRYEAET,
- ERSE (HRRME. THYE) LT NNMZEEEORBERAERVP AN =XLFKH
cFRT NA XA GaN ERISKHON D MEBE R RO 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 sk
1SO, Kenji MIURA, Akinori
HEHR BHEBHHK

Designated Professor Designated Assistant Professor

BIEREFEE T/ M 2B AL GaN BEIROHFH R B E GaN HiR EFBHF/ 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 /NS XESX BRI FEEBP
Photo electron Soul / Nagoya University, Joint Lab. of GaN e-beam Device

(#) Photo electron Soul I, EEERFRLETHY., ZLTEEXRFEKIF MY —FEFE—LVATLOHMRME—DH
TI7AY =TT, REPFITD GaN REBE T+ bHY —FOAREFKZBELT.GaN OF 72T 7V r—>avThHa[GaN EFE—
LFNAR] OEXEREZMELTWET,

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 &
SHIKANO, Haruka
R

Designated Lecturer

ik K
SATO, Daiki
HEEK

Designated Assistant Professor

GaN BFE—ALF/S( RO GaN BFE—LF/3{ 2ORFRAFE
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 WO AF A f&X
MATSUNAMI, Aritaka HIGUCHI, Kimitaka YAMAMOTO, Yuta
EEHED B e (Bt (I%)

Chief Technical Expert Technical Expert Technical Expert (Ph. D.)
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See the website for details.

HEI Number of Members SH4FE4B1BE S As of April 1, 2022

kEkILobazszERB/AEE 42— SEARMREKE 42—

HEBUR/BAD

¥ R RLER T
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HEBUR /BN
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XRBBHEBLUVEEHRELZR

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

ﬂﬁﬁﬁx Contribution to Education \l

1« FHE 1404 (44)

Undergraduate Students

ZFHER SR EBFT

BEEEFEMERR

HEBUR/EAR

g .
s KEREFLTRHRE
ZE R DAL EL Research Funding : 1 ] Graduate Students (Master’s Program) 309)\ (410
MEMEH A% Total Amount REREFTHRBFE 'I'I 2
3,281,071+m (245#) Graduate Students (Doctorate Program) A (S500)
EHEXMTS =
Government Subsidies for Management Expenses BiWmRA 4A ( 3A )

Postdoctoral Researchers

572 ’1 34 T HAMEFROTEREN L7 HITERBE A>TV ERE - FFREH,
MEHREERnS SEAP 5 ELAS () -

Y . o Total number of students and researchers supervised by the academic staff at
Grants-in-Aid for Scientific Research (KAKENHD) faculties of IMaSS is shown above, together with the number of international

4 9 ‘I 6 5 O <M ( 5 ‘I @) students and researchers enrolled in each program.
J

ST E N =
(;;Onntra’:ted Research ifﬁ%ﬁg& Doctoral Degree Examination
1,651,635::(37+) szoxm oo

Principal Reviews
REHEcOHRMAE
Collaborative Research with Industry XAMEFAOFBREES . AZOELEZMBEETEIELHHAEE.

This is the number of doctoral degrees reviewed by the academic staff at

4 5 9 y 6 9 O FH ( 1 1 2 %) faculties of IMaSS as the principal examiner.
BEFHE
Donations ﬁ_"é‘: Awards and Prizes
29,751+5 (264

ZHAK 23
Z0fts Number of Awards and Prizes t
Others

2 HEEHFRRZEETHIHRERC

7 6 y O 9 FH( 1 9 %) This number does not include awards and prizes received by students.

iR 84, ¥# 8¢ 338a

Applications Granted Patents
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Presentaions in International Conferences

3964«

;Elﬂﬁﬁg'{, Collaborative Research

BRZS-0BREX

Presentations in National Conferences

6714

EEILIMRFFLOHRARR

Collaborative research with industry and other universities

LRIEQMAZZLORRHAR (HREOEZ2EDRVED)

Collaborative research with industry and

654

other universities that does not involve transfer of research funds

FROHFRHR

Collaborative research within Nagoya University

EE R ERLS

57* International Collaboration

254

1524

SHSESH31BEES As of May 31,2023

REIR S Bt B 72 TR R el G 2005.2.21
Institute of Process Engineering,Chinese Academy of Sciences China -
ERXERELBNE #E 2005.6.13
Industry Academic Cooperation Foundation of Kyungnam University Republic of Korea e
A=y kR TR K 2005.6.8
Department of Mechanical Engineering, University of Maryland USA o
TYU b RS BEFISHARE IS 5— KE 2005.12.20
Genetically Engineered Materials Sciences and Engineering Center, University of Washington USA o
1 Fro7EEFAESARREIZ 42— A2 FxY7 2006.11.6
Center of Environmental Technology, Agency for the Assessment and Application of Technology Indonesia o
o Y57 B o AR TR AR 290 Gl 0061118
Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences China o
%Ry IRAS /5 T oBRRERITRRA 54 20111010
Science and Technology Research Institute, King Mongkut’s University of Technology North Bangkok Thailand o
1 FIRKETI K A1>F
. ) . ) 2011.10.18
Indian Institute of Technology Delhi (IITD) India
TL—YT T SAEEEY Manidd 2013.3.21
Faculty of Science, Universiti Putra Malaysia Malaysia o
S b AL = I =
TUNELA—NNZ2KE dda 2018.1.30
Université Clermont Auvergne France
A/ R=23 X Tr— N RT4—7 22 74/ATLI+tAZIR Fqy 2018.2.5
Innovations for High Performance Microelectronics (IHP) Germany -
- ERAHEEE Fq 2018.5.28
Forschungszentrum Julich GmbH Germany "
INTAREKRETEE 15> 2018.7 23
Faculty of Engineering, University of Kurdistan Iran o
NRITEEEE 22— ZNA Y
) X 2018.8.16
Basque Centre for Climate Change (BC3) Spain
SET RS RSN 1597 9020218
Department of Information Engineering, University of Padova Italy -
547y BREMER Fa 2023516
Leibniz-Institut fur Kristallzichtung Germany -
E]I*] Collaboration in Japan
PEENKN L4  Chubu Electric Power 2004.10.14
FHE  Aichi Prefecture 2004.11.26
£HEM City of Nagoya 2004.11.26
BARZHIEEE KMARFEMER National Institute for Fusion Science, National Institutes of Natural Sciences 2007.9.13
BRRAXY RABCAREMER Waseda Institute of Political Economy 2009.4.9
— R BEAT 74 €52y IR R — Japan Fine Ceramics Center 2017.4.17
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Project
Pick-up
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AIXNF-—HEORRBICETIREAFEHRAERRE

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

— B EEAGaNa Y —Y T A

The Consortium for GaN Research and Applications

ER-ESERA T2/ n—Va HBEITOYz s}

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

Campus Map
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Research Facility for Advanced
Science & Technology
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