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Prof.

Takahiko SASAKI
Director of IMR, Tohoku University

The Institute for Materials Research at Tohoku University, commonly known as IMR or KINKEN in Japanese, has
a rich history spanning over one hundred years. Dr. Kotaro Honda founded it as the 2nd Division of the Provisional
Institute of Physical and Chemical Research at Tohoku Imperial University in 1916. The institute’s founding philosophy
is “to contribute to the development of civilization and the well-being of mankind through creating new materials that
are truly useful to society by conducting both fundamental and applied research on various materials such as metals,
semiconductors, ceramics, compounds, organic materials, and composite materials.” To this end, today nearly 500
faculty members, research associates, and students investigate scientific principles related to material-based sciences
and their applications.

IMR started its journey with a focus on iron and steel materials, but as times changed and research progressed,
its scope expanded to include the fundamentals and applications of various materials, including non-metals such as
semiconductors and ceramics. With these changes, the institute changed its name from the Research Institute for
Iron, Steel and Other Metals (RIISOM) to the current one in 1987. Ever since Dr. Honda, its first director, invented the
world’s first artificial permanent magnet called KS magnet steel, the institute has developed many new materials for
practical use, including Sendust alloy, SiC fibers, and soft magnetic amorphous alloys, and has also conducted not only
fundamental research, but also pioneering research in the search for new materials and the elucidation of physical
properties such as magnetism and superconductivity. It has become a global center in materials science.

A key feature of IMR is its fusion of fundamental and applied research, as well as science and engineering fields.
Additionally, the institute stands out for its joint research with both domestic and international researchers, utilizing
world-class facilities for experiments (high-energy irradiation testing, high magnetic fields, supercomputers, etc.) and
for the creation and evaluation of new materials. In 2018, IMR was certified as the International Joint Usage/Research
Center for Materials Science, known as “Global Institute for Materials Research Tohoku” (GIMRT). IMR is committed
to further promoting research and fostering the next generation of researchers, and putting into practice Dr. Honda's
words, “Industry is the training ground of academics,” it also focuses on the likes of industry-academia collaboration
and engineer training.

IMR is committed to creating a sustainable society, a goal shared by the global community. Its materials science
research has the power not only to solve issues but also to positively transform society. The institute is dedicated to
supporting the international competitiveness of Japan’s materials manufacturing and engaging in global endeavors to
create academic intellectual property shared by humankind. IMR will continue to work on innovative materials science
research that will bring about a paradigm shift with a long-term vision and contribute to developing human resources
who will lead the future.

| look forward to everyone’s continued support and cooperation in achieving these goals.
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Historical Background
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FABEARMELTEBRELE L, INICHWV, ARBFIOKRBLAEGRIEZMS L EHICHRERZRESE. 2EOMR
FHCRAME EORRAREEBICHE ST 2L ICAYEL, SPHRMEOPIF I BEROAEST ., BESCHED
. BRI RI’EESNTVET,

X 1E

(1916) KIE 5% 48 1H HITFEAFERARZICEBE(CEHERE2HNEE MRET KZHKEB
(1916) KIE 5% KS #i A SH%AA

(1919) KIE 8% 5 A 22H MESKAMARAKE EXFERZEFREICLY (HIEL)

(1921) KIE104E 4B AEE(H1SER) RO THRY TR (E R S DEH)

(1922) KIE11% 78 F-O&EMHNEZTRRENELTS) Mk

(1922) KEE11% 88 9H ZEMHMEMREEEMBMRABEHFFIEICL) RIFEERFICHE)
3EFIL VR

” mEEHL % Research Institute for Iron, Steel and Other Metals(RIISOM) & 93
B A0
(1930) BE#0 5# 11 B EEBMEE(B2SE) TR (FHRRESI L DOEHE)
(1939) RBM 14 &E 7H MRHBRESER (BRAERAS LS DEHH)
(1939) KBFN 14 HEY Y TROLZT T 2y k (Bms, 27.3T) % B
(1941) BB# 16 &£ 10 B FLREETR (AL HKBEBDBELR SN HDOEH)

(1945)BBF120F 78 98 KEFEWEEICLY ITIH-TFEMR3,373m %k

(1949)BMN 24 & 48 1H HEMEMmICLYSIPIFHER 21EAL 4D

(1952) BB#0 27 £ BATDAY 7 LR EE A

(1952) B3F0 27 &~ ot S (5 N T,
(1959) #3701 34 & TEHRREY JREE MR (EAE- TIEIHREEr S0FWEED)

(1959) AZ#N 34 & By g—8<s 2y F(3.5MW, 10T)ZE

(1957) RBF0 32 £~

(1962) BB 37 4 [RF I I ST ARBA (R ABRPTE. 2568RFI L 4%

(1964) RRF0 39 &£ B T35 YR
(1969) B0 44 6 B 11 H MEMRIHBRFH BAERERE REE)
7 BRF IR R EBEE R 15818, 26EBFI & %55

(197D MBFM46E 48 1B (EBtr2—(EREEANAKER)ZE(~1996558108)
(1972)BF 47 58 1H MHEE)IBHEEREEREFEEFHBE)(~1981F3831H)
(197 B 49F 48 11 B BARLVIETFEMEE (RALRFNBEESR)%E
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Historical Background

Japan was extremely restricted on importing commodities from abroad during the World War |. Especially, self-
supply of chemicals and iron and steel was forced. In order to meet these demands, the 1st Division for developing
nonflammable celluloid and the 2nd Division for iron and steel were established in August, 1915 and April, 1916,
respectively, in the Provisional Institute of Physical and Chemical Research of the Tohoku Imperial University.

The first head of the 2nd Division was Professor Kotaro HONDA invented the KS magnet steel soon. This was the
beginning of a great success exploiting a variety of functional alloys such as new KS magnet steel, Sendust, Superinvar,
Coelinvar and so on and cultivating and sending out a great number of excellent researchers. The institute has been a
pioneer for material research 100 years.

The institute was reorganized on May 21, 1987 as a collaborative research institute to meet the current rapid progress
in materials science. IMR provides opportunities for the researchers both in academic institutes and industries to carry
out cooperative work for mutual benefits. The chance for this collaboration is open not only to Japanese researchers but
also to those overseas.

1916 (April 1)
1916

1919 (May 22)
1922 (August 9)

1939

1949 (April 1)
1952

1959
1957-1962
1969 (June 11)

1981 (April 1)
1986
1987 (May 21)

VA
1994 (March)
2000 (October 1)
2002 (April 1)
2004 (April 1)

7
2005 (April 1)

2006 (April 1)
2008 (April 1)
2010 (April 1)
V4
V4
2011 (April 1)
2012 (June 1)

2013 (April 1)

2015 (April 1)
2016 (April 1)

2016 (May 21)
2018 (November 13)
2019 (April 1)
2020 (February 1)
2021 (October 14)
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The institute was initiated in Tohoku Univ. as the 2nd Division of "the Provisional Institute of
Physical and Chemical Research”.

Prof. Kotaro HONDA invented the KS magnet steel which brought forth the strongest
permanent magnet in the world at that time.

The institute was inaugurated under the name of the Iron and Steel Research Institute (ISRI).
The founder and the first director of the institute was Prof. Kotaro HONDA.

ISRI was renamed as the Research Institute for Iron, Steel and Other Metals (RIISOM) and
authorized to have 3 laboratories.

Construction of a Kapitza-type pulsed magnet (5 ms, 27.3 T).

RIISOM was authorized to have 21 laboratories.

Japan’s first helium liquefier installed.

Construction of Bitter-type magnets (3.5 MW, 10 T).

4 laboratories for nuclear materials were added and RIISOM was composed of 25 laboratories.

Irradiation Experimental Facility was established as a branch of RIISOM at Oarai, Ibaraki
Prefecture.

High Field Laboratory for Superconducting Materials was established for promoting basic
research for the development of high-critical field superconductors.

Completion of 31.1 T hybrid magnet which generated the world’s highest magnetic field at that
time.

RIISOM was reorganized as a countrywide collaborative research institute to meet the current
rapid progress in materials science and renamed Institute for Materials Research (IMR).

Laboratory for Developmental Research of Advanced Materials was established.
Supercomputing system was introduced.

Center for Computational Materials Science was established.

International Frontier Center for Advanced Materials was established. ( ~ 2008)

Following a national reform of the university system, IMR was integrated as unit of Tohoku
University.

Irradiation Experimental Facility was renamed as International Research Center for Nuclear
Materials Science.

Laboratory for Advanced Materials was renamed as Advanced Research Center of Metallic
Glasses.

Osaka Center for Industrial Materials Research was established. ( ~ 2011)

International Collaboration Center was established.

Certified as Joint Usage/Research Center for Materials Science.

Integrated Materials Research Center for a Low-Carbon Society was established. ( ~ 2015)
Center of Neutron Science for Advanced Materials was established.( ~ 2024)

Kansai Center for Industrial Materials Research was established. ( ~ 2016)

Research and Development Center for Ultra High Efficiency Nano-crystalline Soft Magnetic
Material was established. ( ~ 2017)

Advanced Research Center of Metallic Glasses was renamed as Cooperative Research and
Development Center for Advanced Materials.

Collaborative Research Center on Energy Materials was established.

'(I'rans—Re)gionaI Corporation Center for Industrial Materials Research was established.
~ 2024

100th anniversary of IMR.

Certified as International Joint Usage/Research Center for Materials Science.
Integrated Research Division and Exploratory Research Laboratory were established.
Center for Advanced Light Source and Materials Science was established.( ~ 2024)
Honda Memorial Hall was recognized as a Registered Tangible Cultural Property.
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Torajiro ISHIHARA Takejiro MURAKAMI Hakaru MASUMOTO Ichiji OBINATA Tokutaro HIRONE
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Honda Memorial Hall

j&%%ﬂ;@ﬁﬁ Honda Memorial Hall
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REERE

Honda Memorial Room

The Honda Memorial Hall was established at the
Institute for Materials Research to honor Kotaro Honda,
the founder of the institute and the sixth president of
Tohoku University. This building was constructed in
memory of his attractive contribution over 25 years to
Tohoku University. The construction started in October
1939 and was completed in October 1941. The three-
story building is made of reinforced concrete, with a total
floor space of 2,217m.

For more than 50 years, the building was damaged and
renewal construction was planned. The renewal, starting
in May 1994 and completed in October of the same year,
did not change the exterior of the building, and preserved
the marble used in the entrance hall and steps. Walls
were strengthened and the interior refurbished. The
main rooms in the renewed Honda Memorial Hall are
the Director Room, the Honda Memorial Room, the
Audio-visual Room, and the Administrative Office.
Accommodation is available, for seven people in five
rooms, for joint researchers etc., at the institute.
Technical consultation is given to external researchers
and engineers.

Honda’'s apparatus and experiment notebooks the
KS magnet steel, and several articles which remind us
of him are exhibited in the Memorial Exhibition Room.
Also displayed are articles which show the history and
achievement of the institute.

In October 2021, the building was registered as a
Registered Tangible Cultural Property (Structure), which
under the Japanese system, modern buildings that are in
danger of disappearing are protected and preserved for
future generations.

EHRTE

Exhibition Room
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Deputy Director (Prof. H. MIYASAKA)
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Deputy Director (Prof. R. UMETSU)
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Theory of Solid State Physics Research Laboratory (Prof. Y. NOMURA)
Crystal Physics Research Laboratory (Prof. K. FUJIWARA)

Magnetism Research Laboratory (Prof. H. NOJIRI)

Surface and Interface Research Laboratory (Prof. T. SASAKI)

Low Temperature Physics Research Laboratory (Prof. T. SASAKI)

Low Temperature Condensed State Physics Research Laboratory (Prof. T. SASAKI)
Quantum Beam Materials Physics Research Laboratory (Prof. M. FUJITA)

Quantum Functional Materials Physics Research Laboratory (Prof. Y. ONOSE)
Microstructure Design of Structural Metallic Materials Research Laboratory (Prof. T. FURUHARA)
Materials Design by Computer Simulation Research Laboratory (Prof. M. KUBO)
Irradiation Effects in Nuclear and Their Related Materials Research Laboratory (Prof. Y. NAGAI)
Environmentally Robust Materials Research Laboratory (Prof. E. AKIYAMA)
Nuclear Materials Engineering Research Laboratory (Prof. R. KASADA)
Advanced Crystal Engineering Research Laboratory (Prof. A. YOSHIKAWA)

Chemical Physics of Non-Crystalline Materials Research Laboratory (Prof. K. SUGIYAMA)
Structure-Controlled Functional Materials Research Laboratory (Prof. T. ICHITSUBO)
Solid-State Metal-Complex Chemistry Research Laboratory (Prof. H. MIYASAKA)
Non-Equilibrium Materials Research Laboratory (Prof. H. KATO)

Magnetic Materials Research Laboratory (Prof. T. SEKI)

Crystal Chemistry Research Laboratory (Prof. T. SASAKI)

Hydrogen Functional Materials Research Laboratory (Prof. T. SASAKI)

Multi-Functional Materials Science Research Laboratory (Prof. Y. KUMAGAI)
Deformation Processing Research Laboratory (Assoc. Prof. K. YAMANAKA)
Actinide Materials Science Research Laboratory (Prof. D. AOKI)

Materials Science of Non-Stoichiometric Compounds Research Laboratory (Prof. T. SASAKI)
Analytical Science Research Laboratory (Prof. T. ICHITSUBO)

Exploratory Research Laboratory (Prof. H. MIYASAKA)

uoneziuesiQ

Tokyo Electron Additive Manufacturing for Multimaterials Research Laboratory (Prof. T. FURUHARA)

Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI?MA)

Laboratory of Alpha-Ray Emitters (Senior Assist. Prof. K. SHIRASAKI)

(Prof. R. UMETSU)

(Prof. K. FUJIWARA)

Office for Professional development Consortium for Computational Materials Scientists (PCoMS)

Laboratory of Low Temperature Materials Science (Prof. T. SASAKI)
Analytical Research Core for Advanced Materials (Prof. E. AKIYAMA)
Counseling Office for Student, Faculty and Staff (Prof. R. UMETSU)

Office for Innovative Knowledge Hub in Humanities and Materials Science (Prof. M. FUJITA)
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Director
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Deputy Director
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BEWER

Steering Council

AEBFHE RS =

External Evaluation Committee

BE
Faculty Meeting

EERE
Executive Committee

ZEFERER

Committee for Safety and Health

FH - B ESERTIEE
Counseling Office
for Student, Faculty and Staff

EERERAA - HAAREES
Global Institute for Materials
Research Tohoku International
Advisory Committee

HEMRTANEZEES
Advisory Committee
for Collaborative Reserch

A Ze b =
Office of Research Planning

B EEE

Office of Information and Public Relations

HRE =
Office of Strategy Planning

BiZ - STENRE
Office of Mid-Long Term Planning

EXEEEHEE
Promotion Office for Cooperation Among
Industry-Academia-Government

REFHEETEE
Office of Safety and Health

HZTER
Research Laboratories

#EFAZES (B KRFMEES

EFIFLF—MERZERHELY X —

International Research Center for Nuclear Materials Science

BEESR
HENBERES
FRIREFIEER

MEMERARRAFE L 2 —
Cooperative Research and Development Center for
Advanced Materials

EEZER

HEAMAZES B RREMZER

BHBBLEMRMR L X —

High Field Laboratory for Superconducting Materials
EEZER

HEFAZESR (F) FREMZES

SEMAEE 2 —

Center for Computational Materials Science
EEZER

HEFAZER (F) FREMZES

ETE—LAAYMEMRHEL R
Quantum Beam Center for Materials Research
EEZER

HEAMAZES ) RREMEER

EEHERAR > &2 —
International Collaboration Center (ICC-IMR)
BEZER

ARG FREB A HEEE

Office for Innovative Knowledge Hub in Humanities
and Materials Science

EEZER

HEFAZESR (F) FREMZES

TR T R F —MRIBTHAIREL Y X2 —
Collaborative Research Center on Energy Materials
EEZER




Eﬁéﬁﬁ%gﬁ/ﬁ\éé Members of the Steering Council

I ZEf Chairman

BT M7 EHIEXRER)

Tomoyuki KAKESHITA (President, Fukui University of Technology)
I Z B Member

B fA— (KREHRFBEEEAR T L F — RSB REEIESE)

Shinichi ADACHI (Director, High Energy Accelerator Research Organization)

KEF HEZ (FREFEBIEKASHIUEREILR)

Sadahiro OHNO (Director & Executive Vice-President, Tohoku Electric Power Engineering & Construction Co., Inc.) g
AE ER (AFESGHRARERIREAEART 7 A —) =
Kaori KAWANO (Fellow, R&D Laboratories, NIPPON STEEL CORPORATION) §
EH BN (WESEFEMERER) 2
Keisuke SAWADA (President, National Institute of Technology, Sendai College) %

A R (SWCC HrA R A RIUFEMLR) i
Takayo HASEGAWA (President and Representative Director, SWCC SHOWA HOLDINGS CO., LTD.) ﬂk
B’ T (ERIEXF7O0VT 4 THRHARFAR)
Michikazu HARA (Director, Laboratory for Materials and Structures, Tokyo Institute of Technology)
EH EZ (ERAZYHEMREIFR)
Zenji HIROI (Director, Institute for Solid State Physics, The University of Tokyo)
R ER (RKERKFHEERPHARAR)
Hidetoshi FUJII (Director, Joining and Welding Research Institute, Osaka University)
T NE (BIARBEXEAYE MRAREREEER)
Kazuhiro HOUNO (President, National Institute for Materials Science)
ML HR (RILAZAZREZFHERE)
Nobuo TSUZUKI (Dean, Graduate School of Science, Tohoku Univ.)
FHE FH (RARFAZRIFHERER)
Akinori ITO (Dean, Graduate School of Engineering, Tohoku Univ.)
HE B8 (RRFRFREERPHRER)
Toshiaki YOSHIOKA (Dean, Graduate School of Environmental Studies, Tohoku Univ.)
AH  E GERERGEREHARAR)
Kaoru MARUTA (Director, Institute of Fluid Science, Tohoku Univ.)

& o
WE B EIAPBREEFHRHER) §
Takahiro HANYU (Director, Research Institute of Electrical Communication, Tohoku Univ.) 3
BL Bz (RIERFZTHERFHRAR) g
w

Hiroyuki FUKUYAMA (Director, Institute of Multidisciplinary Research for Advanced Materials, Tohoku Univ.)

wiX E— (REREMHRBRESEMRAR)

Shin-ichi ORIMO (Director, Advanced Institute for Materials Research, Tohoku Univ.)

EeREE GRIARFEEMBFRAR)

Takahiko SASAKI (Director, Institute for Materials Research, Tohoku Univ.)

F%_‘E |__|5F| Hq . jﬂ;lﬁjﬁﬁg_‘zéfi/ﬁ\ Members of the International Users Committee

I ZE$ Chairman
AR ZE (B KZEEEMEATAR)

Takahiko SASAKI (Director, Institute for Materials Research, Tohoku Univ.)
I Z B Member
Bella Lake (Professor, Helmholtz-Zentrum Berlin) Eo3 E (i:@:ki%1ﬁﬁﬁ%ﬁﬁﬂ}§)

. . . R Hatsumi MORI (Professor, Institute for Solid State Physics, The University of Tokyo)
Ratnamala ChatterJee (Professor, Indian Institute of Technology Dehli) BT ?EE[Z (E%@Eﬂk?}gl?%jﬁ%ﬁ;ﬁ)
Steven Van Dyck (Reactor Manager BR2, SCK CEN)

Takuro KATSUFUJI (Professor, Faculty of Science and Engineering, Waseda University)
llya Sheikin (Senior Scientific Researcher, LNCMI, CNRS) B A (EEEIZAKFIFHERZK)

Hiroki ADACHI (Professor, School of Engineering & Graduate School of Engineering, University of Hyogo)

AH EBEF (EEEMIAFAFZRIFHRRERR)

Naoko OONO (Associate Professor, Faculty of Engineering, Yokohama National University)

Masaaki Matsuda (Distinguished R&D Staff, Oak Ridge National Laboratory) PE &k (ijtjﬁ?—%’:\,lﬁ{gﬁﬁ%ﬁﬁﬁ)
Takahiro HAN‘(U (Director, Research Institute of Electrical Communication, Tohoku Univ.)

FN BT GiRESZTYERNEMEREIFRR)

J. Javier Campo Ruiz (Professor, Aragon Nanoscience and Materials Institute, CSIC-University of Zaragoza) Tomoyuki AKUTAGAWA (Deputy Director, Institute of Multidisciplinary Research for Advanced Materials, Tohoku Univ.)

ik E— (RAKREMHRHZ2SEHRAR)

Shin-ichi ORIMO (Director, Advanced Institute for Materials Research, Tohoku Univ.)

Seung Zeon Han (Principle Researcher, Korea Institute of Materials Science)
Roser Valenti (Professor, Institute for Theoretical Physics, Goethe University Frankfurt)

Kae Won Choi (Professor, Sungkyunkwan University)
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Committees

BERZBKE

I HERRE Member

ek #E (fik, BE%-

Prof. Takahiko SASAKI

(Director, Head of Office of Mid-Long Term Planning)

=

Prof. Rie UMETSU

2E @R,

BFREEER)

Members of the Executive Committee

FENERER)

(Deputy Director, Head of Office of Information and Public Relations)

=R
Prof. Hitoshi MIYASAKA

(Deputy Director, Head of Office of Research Planning)

% BFTR. MIREEER)

XH*F BN BREEER)

Prof. Yasuyoshi NAGAI

(Head of Office of Strategy Planning)

Mg FE (EFEEEHEER)

Prof. Hidemi KATO

(Head of Promotion Office for Cooperation among Industry-Academia-Government)

MREEZE

I ZE & Head
e =R =
Prof. H. MIYASAKA

| =
¥ ®HE R
Prof. . FURUHARA

# 2 B R
Prof. T. SEKI

% 2 RA &
Prof. Y. KUMAGAI

& Member

i SANETES

I ZF £ Head

## XKHF BN
Prof. Y. NAGAI

=1 =
I Z B Member

w8 ffAKEE

Prof. T. SASAKI

w g MEE EE
Prof. R. UMETSU

#w ' Bk F
Prof. H. MIYASAKA

# 1 INEFFREES

Prof. Y. ONOSE

EFEEEHER

I ZE & Head
¥ & fE FE
Prof. H. KATO

I ZE B Member
# o= Pl F1T
Prof. N. NISHIYAMA

% g EIA=E
Prof. M. WATANABE
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Members of the Office of Research Planning

# = 2L MIE

Prof. K. SUGIYAMA

% 7 F)Il 2
Prof. A. YOSHIKAWA
¥ & BBH £

Prof. M. FUJITA

# 8 BFR &
Prof. H. NOJIRI

suawe finH 1EE
M. FUNADA

Members of the Office of Strategy Planning

% 7 FR =
Prof. K. FUJIWARA

% 7 M FE
Prof. H. KATO

# = T "
Prof. T. ICHITSUBO
#oE R 8
Prof. S. AWAII

sxme fnEH 1EE
M. FUNADA
HELR (BE)

EBE BUE
Specially Appointed Prof. T. SATO
BEERR (FIREE - EEiEY)

RAEK—ER

Specially Appointed Assoc. Prof. K. OISHI

Members of the Promotion Office for Coorperation
among Industry-Academia-Government

I ZIZ= & Vice Head

% &7 HI

2z
2

Prof. A. YOSHIKAWA

# 2 AR BA
Prof. M. KUBO

#r WY B
Porf. T. ICHITSUBO

# 2 Fal
Prof. E. AKIYAMA
sxws finl 1EE
M. FUNADA

E:

w8
Prof. Satoshi AWAJI

BR =

Prof. Kozo FUJIWARA

SHM6ELBIRTE (As of April, 2024)

fnE  IEE (FBEHR)

Masayuki FUNADA

(Head of Administrative Office)

e BUE (A 7Y ——)

Specially Appointed Prof. Takahiro SATO

(Observer)

KEH—B (F7H——)

Specially Appointed Assoc. Prof. Kiichiro OISHI

(Observer)

1B E =
I ZE & Head
amk MEE HEE

Prof. R. UMETSU

= =
I Z B Member

8 FRK K
Prof. D. AOKI
%8 AR B
Prof. M. KUBO

#r WY B
Prof. T. ICHITSUBO

g -

I ZFE & Head
#w # EARKEE

Prof. T. SASAKI
I E B Member

% o# MR EE
Prof. R. UMETSU

e BR &
Prof. H. MIYASAKA
FIER (BE)

TR B

Specially Appointed Prof. T. SATO

HEEHIR (FRAE - F2BY)

PACEE Gl

Specially Appointed Assoc. Prof. K. OISHI

sxme nE 1EE

M. FUNADA

TEHEEER

I Z £ Head
amE =R =
Prof. H. MIYASAKA

e
S
8 FHl ¥
Prof. A. YOSHIKAWA

% 7 BR &
Prof. H. NOJIRI

B Member

SHE

Members of the Office of
Information and Public Relations

# 8 TH WK
Prof. R. KASADA
# 7 BN 18
Prof. Y. NOMURA
% & Bl ®ZT
Prof. E. AKIYAMA

wens £k H

H. SATO

mEns LR B

H. SATO

wBRE EAK B
W. SASAKI

rERE B T

N. KAYABA

wzgnfE PR S D &
S. HORITA

and Health

HEARR AREE-EZE8Y)

REH—ER

Specially Appointed Assoc. Prof. K. OISHI

sHHe Rl 1E3E
M. FUNADA

== Members of the Office of
=+ Mid-Long Term Planning

AR BT H—

K. SATAKE
wumze /\NBF IR
K. ONODERA

B F BEM ED
Res. Assoc. M. TOMIMATSU

Members of the Office of Safety

I =& Vice Head

TIZhLey 4—EEE

ssEEEs BEE =

Prof. K. FUJIWARA

% 7 BH 2E
Prof. M. FUJITA
# e Bl EZ

Prof. E. AKIYAMA

# & Hif B
Prof. T. ICHITSUBO

# o FH BEX
Prof. R. KASADA




¥ E

Budget

S5 FEFEDOYE

0.5%

32%

AHE  XERIZE LY
A Operating Expense Subsidy (Personnel) from the Ministry of

Education, Culture, Sports, Science and Technology

MHE  XERIEA LY
Operating Expense Subsidy (Non-Personnel) from the Ministry of

Education, Culture, Sports, Science and Technology

N T

Grants-in-Aid for Scientific Research

ZEMRE

Commissioned Research Fund

Budget for 2023 Fiscal Year

(5 1.9%

F
1
KRR E
Joint Research Fund
w
o
= iy
HHe 2
Donations

VR EIES

Grants

Zofs FBEFHE - KEEB S

Others (Supplementary Budget, Disaster Recovery, etc.)

FTEEOHFR  Yearly Trend of Budget
| A | s | c

N ZEAMRE
X453 A2 Commissioned
Personnel Research
Fund
AN
“*5052?5 1,749,844 1,837,663 606,870 567,868
AN
PHAEE ) 753 996 1,825,642 622,358 366,354
2022
AN
PRSEE  1s6007 1832499 590,690 401,020
AN
DHM2ERE | g00081 1,855,510 651,780 392,044
2020
e
'"*ggifg 1,853,333 1,897,634 541,970 613,647

Z DAt
(BETH -
%lﬂﬁﬁ?‘i% =Hie EY BIE KEEIR FH)
Joint Research: [, Grants Others
Fund (Supplementary
Budget, Disaster
Recovery, etc.)
203,927 35,594 120,960 1,282,598 6,405,324
236,857 36,181 34,580 122,530 4,998,498
238,122 56,252 32,383 0 4,976,973
288,418 80,694 25,350 0 5,161,877
181,928 87,660 62,827 0 5,238,999

Bz : FM (Unit: Thousand Yen)
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H-
s FEF
Staff Members, Students and Visiting Researchers

a) BRE# Numberof Staff 3¢ : %%, #HE. BRICIHFELREHR)EET,

SI6ESFIRE (As of May, 2024)

# & X Professors 27 EHBE  Administrative Staff 37
HHIR X Associate Professors 26 B4iT#E Technical Staff 45
# M Senior Assistant Professors 1 R E  Specially Appointed Research Fellow 5
Bh # X Assistant Professors 51 FREIERE Limited Regular Employee 26
B F Research Associates 4 fff5XE& Researchers 13
FEHBE _
Part Time Employees EHE% 53
Administrative / Technical Staff
5t Total 288

YRHFHE - I

b) KFERFAE  Number of Graduate Students

48 B4 RETHA BLRIERE &t
Classification Master Course Doctor Course Total
25 11 36

BFHRAL  Science

T##REE Engineering 70 35 105
BRIBRFMER  Environmental Studies 5 2 7
EI##F%# Biomedical Engineering 0 0 0
& Total 100 48 148

a) b) ICEENBAEADE  Number of Foreign Staff and Students Included in the Above Members

KFFRF4E  Graduate Student

HHa
School Personnel B ERERH B ERIZREA

Master Course Doctor Course

slayoleasay SUnISI/ PUB SIUBPNIS ‘SIaqUIBIN HBIS

A > F India 1 1 1 3
4 >~ K% 7 Indonesia 1 2 3
g2[H Korea 3 1 4
A& Taiwan 2 2
i [E China 8 9 20 37
Ak F L Vietnam 1 1
£ > 3L Mongolia 1 1
K4~ Germany 1 1
7 7~ X France 1 1
A< 7 Russia 1 1
7' 2L Brazil 1 1
it Total 19 1 25 55

Institute for Materials Research, Tohoku University | 2024
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SHSEEERE (2023 Fiscal Year Results

c) FEIERAEE  Number of Non-Regular Students

¥R FERIER R E L &t
Classification Special Research Student Research Student Total
3 0 3

BEFREFHE Science

TR Al Engineering 0 0 0

BERZHEA Environmental Studies 0 0 0

E T Z# %%l Biomedical Engineering 0 0 0 B

AR IMR 0 4 4 8

it Total 3 4 7 i
%

d) AZPHEEL XKIERAE  Number of Visiting Researchers
BRI EHIR * 1 11

Visiting Professors and Associate Professors

R RE Research Fellowship for Young Scientists 9
BARFARE = m——— )
Japan Society for the Promotion of Science AEAFRIFFEE  Postdoctoral Fellowship for Overseas Researchers 2
NEABEHZEZE Invitation Fellowships for Research in Japan 0
EFE?%%EJE)};EE 32
Collaborative Researcher in Private Company
Z0fty (ZFEMRE - ZEFHES) 0
Others (Contract Researcher, Research Intern)
5t Total 54

* 10 G- BFMRAPIEEKE.ICC-IMREER S EFBELREE L 2 —FEHE KHBFIOEEKELR L

c) d) IZEENBHAEADE  Number of Foreign Staff and Students Included in the Above Members

B AN Z A7
Japan Society for
EEHIR - of Science

RO | mroemes | H2UR

$18Y01B8S3Y SUIMISIA PUB SIUBPNIS ‘SISWIBIN HelS

Country SHAE e | \Visiting

Special Professors | #iF%&
Research Féﬁﬁ%ae'ﬁtg and Reﬂsje;’réh Collaborative| Contract
Students Associate | Feflowship |Postdoctoral| Invitation | Researcher | Researcher,
Professors | ‘for Young | Fellowship | Fellowships | ‘in Private | Research
Scientists |for Overseas | for Research| Company Intern
Researchers| in Japan

E2[E Korea 1 1
#E China 1 4 1 6
7 7~ X France 2 1 3
037 Russia 1 2 3
F = 3 Czechia 1 1
7 XY A USA 1 1
7—7Z >~ F Poland 1 1
#1174 Canada 1 1
72 7 4 F Ukraine 1 1
K4 Germany 2 1 3
it Total 3 4 9 1 2 0 2 0 21
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Global Institute for Materials Research Tohoku and ICC-IMR

EEMBRAT L. MRRZICE T 2EBRNARCOEL
LT, ERHEREAREZ—BLTHEELTWET, 20085F
o EREREMEEHEE S 2HEME L TICC-IMR: EHE
HEMAR L Z—%FILL, BADLOOHEE OB,
EEEEME, BT -2 3v 7, Joint Laboratory®
FEREEDHMBEEXT>TEE L, ZOLIWFEHD
EREMRICE->T, AFFO LR A - L RFAERI SIS,
FRRIVEEICIERERANA - R ARMLS | OEANG6
WEO—DE L TXMBRFEICREIN, MHRZEE

Research Tohoku (GIMRT)A" &L L7, GIMRTIZIR
EEHZBZ T, FEN00HEOERNBREELXZ TS
AN, EERNAHERFEDONTHEEEZE->TWET,

W GIMRT : #raiil s ERERAIA - £EFENS
GIMRT: Global Institute for Materials Research Tohoku

GIMRTIE, R EEKEOHRREDRE. EFRAYA
HELRET H/ T BERNICEET2EFHRE
OB -BENER. O3°20BEZEAHEL, ZnEELT,
ERNANOHEE - HELEE LT RRZES T O EEN
BEAKHTHITIUTNIY—FF =T TFA4T7VR
(MAROA :MAterials Research Open Alliance) DK,
MRBFLBFOEAOERFHEHOBICELIVEHEAKD
MROERERORERZBIELTVET,

KA EE T 2BHGBLEEMBM R L2 EF
IRLF—MEBZEBRHARE L Z—d, HRAICHF)
RV - RECHBEOMBIREZHEA - KB MK
ThY, - FHEMEZEEYZ—Tld. MRRIFEHFIRIC
BlL7cA—/s—arEa—g2%ERALTVWET, GIMRT
Tk, oD, REHOHRIREZF A L-MEHRAZRIC
AADHEREANSINTE 7RIS LEEZELTWET,

MAterials Research Open Alliance

National <
University
=

MR o
Global Hub of
Unversiy — [ Materials Science ‘“~lnsiitutc
Research T
= Government
I Agen

Public
University

Domestic Bridge Oversea _

WMREMERARRARE 2 —CHRBTIE YERFE-
AEHER A OFHBE T, AR REICH I > TEELIM
BRIZABFICEIIMEPL/ vNnU e, HEFRICE>T
REL, ol MRRPWRICHELRFE - KEZAND
HEMBICARALTWET, SoIc, EFE—LFNAYE

As an international COE in materials science, IMR has
promoted international collaborative researches. In 2008,
we established ICC-IMR(International Collaborative
Research Center) as an organization to promote
international joint research, and carry out unique
programs such as inviting researchers from overseas,
international joint research, international workshops,
and joint laboratories. As a result of these activities, our
institute’s joint usage and research center was certified
by the Ministry of Education, Culture, Sports, Science
and Technology as one of the six “international joint
usage and research centers” in Japan in FY2018, and we
launched the GIMRT. It is currently in its second term,
accepting approximately 600 joint research projects a
year and serving as a hub for international joint research.

GIMRT promotes three goals: providing the world’s
highest standard research environment, serving as a hub
of international collaboration, and nurturing and brain
circulation of internationally active young researchers.
We will form the MAterials Research Open Alliance
(MAROA), an international collaboration system that
combines researchers and institutions. It contributes to
strengthen Japan’s international competitiveness in the
materials science, and to spread materials developed in
Japan to global community.

The High Field Laboratory for Superconducting
Materials and International Research Center for Nuclear
Materials Science operated by the Institute, are large-
scale facilities with unique facilities and instruments
in the landscape of global research infrastructure. The
Center for Computational Materials Science operates
a supercomputer specialized in materials science.
GIMRT runs programs in which domestic and foreign
researchers participate in materials research using these
cutting-edge research environments.

KEERFI A & HEAMRZHE L RAHHR

Integration of Large-Scale Facilities and Comprehensive Research Instruments

BHSEREMHRR L X —
for

HEHREE 52—
ory Ce tional
rial

HiRHRRARMRL 2 — BT - LABYEMHRR LY 52—
Cooperative R h

perative Research and Development  Quantum Beam Center for
terials Materials Research

The Cooperative Research and Development Center
for Advanced Materials provides the knowledge and
know-how in the materials science that has been
accumulated over many years. It comprehensively covers
from material development, sample preparation, and
evaluation. Facilities and equipment are open for uses

Institute for Materials Research, Tohoku University | 2024



MRIFE > Z—TlE, JRR3¥PJ-PARCIZRE L /- HEF
BELEBEOERACHEFEMAL-MRMREZERLT
WET,

GIMRT CEIESN 2 ERIF600FDREEDS B, $925%
TEAPOCOBRENGD. BEN2EH, S, EN2,000
ZEBZDBAOHRENSELTVWET, INSDEE
IZE-> T AATO EREZER IR IZHA0%EHY  BE
250 DEBRHEERHALRFAINTVWET,

GIMRTTIX. XARTOEBRERMEDEEE B
L. EFAREZL-6CARBAICRKELT. EFARED
ERERA DM, ERRAENHE L, BERERFRED
/8= b F =B IC LRGN R E B ERIARARIT T
EHAEXELTWEY, &5, GIMRTOEEA#BL T,
BADLDO RO EEBE~NDEBEINBEINTWET,

GIMRT DREH# - EFRILR DR
Annual progress of proposal number and international ratio

m 7. Oversea 50

_ Do ) i

o ® [ Domestic 25 i)
2 oo 8
S® 400 L
S it @
ks g 300 " (z) 5
—_ % ©
57 2 10 g
e 2
5 100 =
E £

2006 2047 2018 2040 2020 021 2022 223

£ (Year)

P ESARTIR L &2 —
ICC-IMR

ERERFR LY R —Tld, ZEH OB E TRE W
AEAHEDEFEHE L LTOBE, GIMRTOEHEH£R
MERREREDI-D2-37r OB ELFET HETER
AERERCEFWREEAD7O—I v S ICLDHEES
OFXBEEOFEATVL, REFER LEHFHE OFEKE
HRAMREEAEOE - SENATIEARBLTOETS

ERLRMECEBERREERET 520 OEBERR
BE DFFE. MENAEBRERAROUSELTDIoint
Laboratory®d k. BN D RIEE~ D EEMRFR
A BRE LR CEBEZDOMTA: Material Transfer
AgreementZi@ L7- Rt A EZRMEL. ERMNA LR
REFIOBRAHEELTWET,

FEHEMTAZIC & ZREBRAHE
Organizations provided instrumens thurough MTA and other schemes

Argonne
Cornell U.
Spring-8 Oakridge
J-PARC Rice U.
Kyoto U. Stanford
RIKEN

Bessyll
SIS
ISTA

Mainz U. E =N
Manchester U. h

SwissFEL

v N,

both domestic and oversea. Furthermore, the Quantum
Beam Center for Materials Research operates neutron
scattering spectrometers installed at JRR3 and J-PARC
and conducts materials research using neutrons.

About 600 projects conducted at GIMRT each year and
25 % are submitted from overseas. Each year, over 2,000
overseas researchers from approximately 25 countries
participate the program. Through these activities, the
ratio of internationally co-authored papers of IMR is as
high as 40%, and 250 internationally co-authored papers
are published every year.

At GIMRT, we aim to conduct two-way international
joint research by sending young researchers to overseas
institutions for 4-6 weeks to strengthen their ability
of international activity, improve their international
recognition, and establish partners for international
joint research. We expect the program leads to the
development of international research team led by young
researchers. Furthermore, through GIMRT’s projects,
the promotion of oversea researchers to positions in
research institutions of Japan has been accelerated.

GIMRT 0 E £ RHFTSIME K
Distribution of participants in GIMRT

= Chira

" UGA Contents

:c‘““_ru"d"“' Asia/Oceania 48 %
= France Europe 39 %
=il North/South
= Switoeland - America 13 %
= Fazaia
= Wahi ila
 Poland
mALsTTE A
¥ Belgaim

L

Lenmasth

Cihers

The International Collaborative Research Center invites a
wide range of foreign faculty members, from professors to
assistant professors, to serve as visiting faculty, and also invites
doctoral course graduate students and young researchers who
wish to stay for 2-3 months to carry out GIMRT's international
joint research projects. We provide comprehensive support
through a combination of long-term stays and short-term visits
for international joint research, including support for living
expenses through fellowships.

ICC-IMR organize the setup of international exchange
agreements to carry out international joint research and
international exchange, formation of the Joint Laboratory
as a base for continued international collaboration. It also
provides samples and equipment developed by IMR to
overseas research institutes. The scheme is called MTA
(Material Transfer Agreements). We are promoting the
establishment of an international collaborative research
system and environment by MTA.

Institute for Materials Research, Tohoku University | 2024
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Industry-Academia Cooperation

EBMBIRTIE. IRFIRTHIASHAREELD
[EXFFHOBHELY IOFEICRKRINDLSICAILL
HhoEERRERVERERLEFSL XL, BE
b, KD TEL, REEEAORITEECHREFE
DEMEHE, MR EDEBLIEXZTRICEDOTVET,

RREEE L ORXRAR - ZFEHE

Institute for Materials Research (IMR) has kept a close
relationship to industries since its foundation, as was
described as “Industry is a training ground of academia”
by the fi rst director, Dr. Kotaro Honda. To this day we are
making continuous effort for contributing to industries
through the commercialization of new materials, giving
academic/technical advice to private companies, and
enforcement of collaborative research projects.

| Joint Research and Commissioned Research with Private Companies

BERAER S L UZEEATRDHEFE  Joint Research and Commissioned Research in Recent Years

I BT EETTECE BT

#g 126 91 94
Projects
HEHAR &% (M)
Joint Research Research Fund (Thousand Yen) 309,628 285,212 250,456
HEHEE (N)
Collaborative Researchers 34 33 32
G2
ZEMR Projects 35 30 39
Commissioned
Research 8 (FA)
Research Fund (Thousand Yen) 495,547 321,930 624,324

EFEEERTEAEREL %2 — (MaSC)

RKEvyR—g, B RKEN RN AEAEE T 2R
F/ HIEEA, B 7Yy MR, EF Py MR
EOREmBMEERL L. EEFNEE L THHEEY
ExBIH0EMMNBREREERLTVWET, EAMET—
CITOHSEEME, @TL s bo=sZAMH @T L
F—MED3INETFTT, ERMEARADIENIC. ZTTY
BRFHARA. RENZHEN. EXBERARAME LV
EIRERIBICL->TEEINTVWET,

| Material Solutions Center

Material Solutions Center (MaSC) promotes a
development of new-functional materials by industry-
government-academia cooperation on the basis
of cutting-edge technologies developed in Tohoku
University such as nano-metal control, ultra-hybrid
material and quantum-dot fabrication technologies. Main
research subjects are @ infrastructural materials, @
electronic materials and 3 energy related materials. The
center is cooperated by Tohoku University headquarters
and Institute of Multidisciplinary Research for Advance
Materials (IMRAM), Institute for Fluid Science (IFS),
Research Institute of Electrical Communication (RIEC),
and IMR in Tohoku University.

£:MaSCICERBINTW2BFE— LIEEIERXE (EBM)

A EBMTRIEERICRIN LB AR EFE T2 M T bA
E—EEHPIRE

Left: Electron Beam Melting (EBM) system

Right: High Entropy Alloy (HEA) impeller with complex design
fabricated by EBM additive manufacturing
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| KINKEN Summer School

SHERBEE L. (MHEAROEREIORIADOHE
gmErcleERe L. EBMRMRAMOEETRZR
RIDEFFHOVEDT, REDERSMEEZNRELHE
BVEFZT>TVET, BADLDIKYDRRELT
1922 D FE1IE A, HIORELF L TH Y, 20235F 121393
TR FELT=,

2 89 [A] 290 [E]
SHITE (2019) 02 & (2020)

RE®E /£
Private Companies/Total 28/46 127/213

KINKEN Summer School is one of our contributions
to industries by providing lectures on the basics of
materials development and the trend of current research
for the engineers in private companies. This school
continued to be held for over ninety years since 1922 and
the 93rd school was organized in 2023.

2591 [ 5592 [ % 93 [
53 £ (2021) S0 4 & (2022) S5 £ (2023)

110/166 104/207 93/171

18
FIEEHEHELESESEE(KELILSF)
Group Photo in the First Time (1922)

beysz | Topics

[SWC C xHILKRF SEESBHAITRA] KE

FRLEHEREZS
(SF5E. AV T4 B

L) 2 LLET o RNPRE TS f ot o b T

& FEE VO M - TREL o T R AR

# ARERTELT LI CERRE AR TLEE L L, 8
S ERTEET a0 MESaN FBE

The 93rd KINKEN Summer
School was held online.
(2023)

“SWCC x Tohoku University Co-Creation Research Center for High Functional Metals” was established

2024%#2A1H., SWCCHASH LEILARZEIZISWCC
XEILKE SiieSBEHLRAIMIAT ] 2B RIFZEATIC
HEBLELZ, SWCCOENHFD—DTHDHMEESE
BRiIEBELSEETHOMITI2EN-ME T, B~
T2y bJAY, BTr—7 )L, EFBREFICFAINT
WET, HAIFERTIE. SWCCOEHBRBD—DOTH
IR EEZT RO LI EFAMER M I 0 ER
R EREZA LT~ EBRER - RITTERIATHEA
MOBREHELES, HAARFROKRTH—HEHRR
(SWCCH TR R A RE) & A BE IR CEIGBEEM
R REX—R)DPEEDHRLERY, WAL SDIHE
EOSMEFELTVET,

SWCCHAIMFERBIATR (20242 A2 AEMATRE ICTIRE
Opening Ceremony of “SWCC x Tohoku University Co-Creation Research”

“SWCC x Tohoku University Co-Creation Research
Center for High Functional Metals” was established
at IMR on February 1st, 2024. The Cu-Ag thin wires
produced in the SWCC are well known as an advanced
material with both high strength and electrical
conductivity. Therefore, they have been widely used
for ultra-thin magnet wires and cables, electrical
components, etc. The objectives of the Co-Creation
Research Center are to develop innovative materials of
Cu-based-alloys and their manufacturing technologies,
and to develop human resources that can solve the
issues with exploring the future. Specially Appointed
Professor Yuichi Morishita (Director of SWCC Technology
Development Division) and Professor Satoshi Awaji
(Director of High Field Superconductivity Materials
Research Center) are in charge of the Co-Creation
Research Center, and researchers from both sides are
expected to participate.

SWCC x Wik k2 FUHRHE 2 IR $ DITH A

BROEZLVRGEETICVECART S
EEROHE - BRCoGVIFRMREE AMNSR

w3

S e e 5 mexw
n ’.'I'i:. _,‘- - L
B -y -Fek

Lk R LIS LR

PLETE
FRCEALALTH LR e

SWCCXHIL RS S BHAMRHA»BIET /A -
The Vision of SWCC x Tohoku University Co-Creation Research
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Research Activities

R

#

| Research Papers

AR OMZEEICLY) BRI N - R T DR /3K
(FURA-TFYUF42 2% :Web of Science™INsx
X (20244 BIRTE))

S Number of Papers

0 100 200 300 400

274 (2015) Diith | |

FH28E (2016) f 220

FE20% (2017) ‘ 25

TH30% (2018) 221

SHUTE (2019) : 240

M 2 £ (2020) LA

#7134 (2021) j 237

ST 4% (2022) zZZ |

2715 % (2023) 59 é 394
0 16% 26% 3(5% 46%

MBS R

435

Number of Recent Research Papers Published by the
Members of IMR (Clarivate Analytics : Web of Science™
(As of April, 2024))

500 600 700
47;4 : :
. 508
512
533
i i ES et
522 Total Number of Papers
37 s > 5iBIMEEIRER XY
531 The number of Joint Papers
: : with Researchers in Foreign
Institutes

—o— BIMERIIERILER
Ratio of Joint Papers with
Researchers in Foreign Institutes

50% 60% 70%

Ratio of Joint Papers with Researchers in Foreign Institutes

PevsR | Topics

IMR’s application has been selected for the “Program for Formation of Interdisciplinary Research Hubs,” a Joint Usage/Collaborative Research project
by Japan's Ministry of Education, Culture, Sports, Science and Technology (MEXT).

|ﬁﬁﬂ%-%ﬁﬁ%9Z?A%&$¥F?@%ﬁ@%ﬂ?%&fﬂﬁ?AjKﬁﬁénitt

XEBRIEE OGSO EHERFMA - HEHR S X T LK
HEIFAAEEBRBEEERNTER 7 0T T L2, &
HEEKELTAIAXRZEMERIZAHCHMALESE
RAEE DRI RIRENE Lz, A7 075 Ald, KFH
R BEEEN T A, kL ELIMERHEE -FRE
EDAI2=T4EERT B EEBNELI-bD T, &%
EOH-8OOHRBEENRIRINE L=,

FA4DEETIH, MEREMETE TS ERLREDH
e 7 — 2 BT M2 AXRZHH, FioXbitvE
HEOAFICERLEY, CoBAXERAICETAERY
HAEERIRBEOFRTHLHE—THY ., EHTIIERETE%E
[HAALERBENT JEMMLTUVET, ANREEBEIZNA
DB AR ICIBE T D& T AXRIZ LT RIR
EAEMVICHE LA-ZBRERAREZED TWEET, &
NICEY i AaMRB e ESR B L, HTLUL R
DRAE-FHAMAE(LABZESZFS)-%2BHLET,

%

FHRREFBENTEEODDT
IKH project logo

FE—OMREOESTEMLE)
Group photo at the 15t workshop (Sendai)

IMR’s application entitled “Formation of Interdisciplinary
Research Hub for New Knowledge Creation by Humanities
and Materials Science” has been selected for the Joint Usage/
Collaborative Research System Formation Project of MEXT.
This project aims to form an unconventional community with
research institutions and researchers, with Inter-University
Research Institutes serving as hubs, and eight research
programs, including IMRs, were selected from 48 proposals.

Our project will apply the advanced analytical and data
analysis techniques developed in materials science research
to the humanities, particularly in the fields of cultural heritage
and archaeology. This is the only project that fuses the
humanities and sciences among all the selected proposals.
IMR refers to this project as the “Innovative Knowledge Hub
in Humanities and Materials Science.” Through systematic
collaboration between academic institutions in the humanities
and science and engineering, we will promote interdisciplinary
research that effectively integrates the humanities and
materials science. By doing so, we aim to share a new view
of materials and substances and create new academic
knowledge - Shinchi Souzou (new knowledge creation).

DT DA & IS & (—FP)

A part of analysis techniques and targets
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AL EEE Order of Culture

A% KER Kotaro HONDA BfI124E /1937
AR = Hakaru MASUMOTO FAFN304E R 1955
o _E K ER Takejiro MURAKAMI AF314ERE /1956
E2 A Seiji KAYA AFI39ERE /1964
SHEZHE  Yunoshin IMAI TRAERE,/1992
=W iz Tsuyoshi MASUMOTO FR1245E /2000
=il Fi Hidetoshi FUKUYAMA F k28,2016
HAZ LB BE Imperial Prize

AR = Hakaru MASUMOTO FBN214 /1946
HAZA-FRE Japan Academy Prize

K% FEKER Kotaro HONDA RIESHE /1916
i =8 Takeshi SONE RIE14%F /1925
A _EHRER Takejiro MURAKAMI RRHI24EEE /1927
wR B2 Hakaru MASUMOTO FRAN6 4R /1931
¥ HE Seiji KAYA BR17EE /1942
HE Eizo KANDA BAI354E R /1960
SHEBEZE Yunoshin IMAI REHI424 /1967
b 2 Tsuyoshi MASUMOTO ARS8 /1983
#!R FX Hideji SUZUKI FRAEE /1992
HEF BBA Akihisa INOUE THK144E /2002
B A Eiji SAITOH SHAELE /2022
HARE M E Japan Prize

N BA Masato SAGAWA TR244EE /2012

B AR+ PR T2 FNE Japan Academy Medal

ErE A

Eiji SAITOH FR23FE 2011

HAF TR E &S JSPS Prize

JIE FE=) Masashi KAWASAKI TR 184 /2006
=B A Eiji SAITOH k234 E /2011
ANHE #f— Ken-ichi UCHIDA SFITTEE /2019
R 3K Atushi TSUKAZAKI SMIELE /2021

BERMABFOXERFARERE (FRITEELY)

Commendation for Science and Technology by the Minister of
Education, Culture, Sports, Science and Technology Since 2005

BRI ITE Prizes for Science and Technology

e
7%

=)

BA

il

Kazuo WATANABE
(FFZ2 BP9 Research Category)

Shin-ichi ORIMO
(FFZ288P9 Research Category)

Akira YOSHIKAWA
(FA%:ERP9 Development Category)

Mistuo NIINOMI
(FF%2 58PS Research Category)

Akihiro MAKINO
(BA%EBFI Development Category)

Takashi MATSUOKA

(%2 EBF9 Research Category)
Eiji SAITOH

(FFZ2 BP9 Research Category)

Koki TAKANASHI
(R 72 88P9 Research Category)

Akihiko CHIBA
(FF2 BP9 Research Category)

Kozo FUJIWARA
(FF%2 58PS Research Category)

Tadashi FURUHARA
(W7 #BFT Research Category)

Dai AOKI
(2 EBF9 Research Category)

ZF R FFEE The Young Scientists’ Prize

LI
AK
75
B
PIH
FED
&

JININ
e
wiE

g1l
A

Tomoteru FUKUMURA
Akira OHTOMO

Eiji SAITOH

Kazuya ANDO
Ken-ichi UCHIDA
Yusuke NAMBU
Takeshi SEKI
Sangryun KIM
Motomichi KOYAMA
Kenta YAMANAKA

Yoichi NII

BB T KINHEE The Prize for Creativity

ERE—RD

AAR

=1

i

25

Kenichiro SASAMORI

Akira OKUBO

Takamasa SUGAWARA

EFEEEHERE

FR1T4E /2005

MEMH

FRk244 /2012

FRk264F /2014

FRR274 /2015

FR29F /2017

FHRI29%FE 2017

FHR29FE /2017

FRR304FEE,2018

SN2 /2020

SN2 /2020

SM5EE,/2023

SHI6EE 2024

spiemy

FRk214 EE,/2009

FRR234 /2011

P45 /2012

TR254E /2013

FR295FE /2017

FRR314EE, 2019

ST3EE /2021

STAEE /2022

SHSEE /2023

SHI6FE /2024

FRLTEE /2005

FRR184 EE,/2006

FRR304EE,2018

Citation of Merit for Industry-Academia-Government Collaboration

XERFEAEE

The Commendation by the Minister of Education, Culture, Sports, Science and Technology

e

e

AN

EhR

Kazuo WATANABE

Akihiro MAKINO

P15, /2009

A28,/ 2016
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International Collaborations

ST R - Y el | Agreement on Academic Exchange with Foreign Research Institutes and Universities

(Department Level)

BERIEAE

FaRET7THTI —%EE}T,LPE The Institute of Physics of the Czech Academy of Science Fr3 2017.3.24
Uayv |1 759 FRILF—ILKFEFRNEHM Laboratoire de Physico-Chirnie des Materiaux Luminescents, _.
%y (ol Universite Claude Bernard-Lyon 7IIR 1999.11.25
v IR Ty ERCEYEZER.  Max-Plank Institute for Chemical Physics of Solids, N
[E3] Ty IR TS5 B GBI AT Max-Plank Institute of Microstructure Physics FAY 2017.3.10
% XY IR T 5 SRR Max-Plank Institute for Steel Research KAy 2020.10.15
& ANILLRLY Y & — - ,\*;KU yﬁﬁg’gﬁﬁ\ Helmholtz-Zentrum Berlin KAy 2018.7.2
NIVLARLY vy Z—O—tE Y FL7 Helmholtz-Zentrum Dresden-Rossendorf
K= v FRIET7HT I —YBIFRT Institute of Physics, Polish Academy of Science K= F 2000.12.8
OYTRIST AT 2 — AW BERRR g(r:(i)::é)égv General Physics Institute of the Russian Academy of oy 1993.1.27
P awI7RT 77 VR Josef Stefan Institute ZARZT 2000.10.5
BEBEAFRIRAS College of Engineering, Korea Maritime University BE 2009.4.15
B EEF AR Korea Atomic Energy Research Institute EE 2018.11.14
EEITEREME LY 2 — Metal Industries Research and Development Centre = 2015.12.18

RERFM R ES IR

(University Level)

Name of University

| Agreement on Academic Exchange with Foreign Research Institutes and Universities

Name of University

The University of British Columbia h+& Wuhan University of Technology HE
Pennsylvania State University TAYA Tsinghua University HE

g University of California TXYUA $ehcehn'-i;c|);ggy K Univsrelisy off Sefisee g FE

g Harvard University TXAYUAH Peking University hE

E University of California, Santa Barbara TAUH Fudan University hE

§ Rice University TAYAh Chongging University FE

g APS/Argonne National Laboratory T7AUH University of Science and Technology Beijing hE

§ SLAC National Accelerator Laboratory TXAYUA Dalian University of Technology FE

g The Belgian Nuclear Research Centre N)LF— Huazhong University of Science and Technology ®E
Czech Technical University in Prague F 3 Tianjin University FhE
Grenoble Alpes University (UGA) 75V R Xi'an Jiaotong University FE
Institut National des Sciences Appliquées de 9522 Shanghai University FE
Lyon (INSA-Lyon) Sun Yat-sen University FfE
The ITER International Fusion Energy Organization 77> X Indian Institute of Technology Bombay AV K
University of Lyon 77V R University of Indonesia 4 RxvT
University of Géttingen FAY Korea Institute of Science and Technology BR[E|
Technical University Dresden KAy Seoul National University B
Karlsruhe Institute of Technology kA Yonsei University EE
Technical University of Munich FAY Pohang University of Science and Technology e
The University of Kaiserslautern kA Korea Advanced Institute of Science and B
Johannes Gutenberg University Mainz N4 Technology (KAIST)
University of Regensburg NV Changwon National University EE
University of Groningen FI7vE Korea Univesity BE
University of Twente F508 Sungkyunkwan University B
Delft University of Technology FZo8 National Taiwan University =
Radboud University Nijmegen FSo8 National Taipei University of Technology BE
Polish Academy of Sciences R=F 2K National Tsing Hua University =
University of Granada ARA v King Mongkut's Institute of Technology 24
The Swiss Federal Institute of Technology, 242 Ladkrabang i i i
Lausanne Istanbul Technical University /%=
Swiss Federal Institute of Technology Zurich AL R The University of New South Wales F—RLZUT
University of Zurich 24 R The Australian National University F—RLZUT
The University of York AF¥UR Australian Nuclear Science and Technology S-Sy

Organisation (ANSTO)

Lund University MAX IV Laboratory 27T —Fv
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I Joint Laboratories

EWIL BAOHERMERE L OMGHNAERMRZERHEET 22BN, ERERMFROEREERBE LT,
Joint Laboratoryz:&L* L 7=,

Joint laboratories are organized to conduct continuous international collaboration research between IMR and oversea
institutes.

2018.1~ School of Materials Science and Engineering, Dalian University of Technology

2019.11~ Laboratoire National des Champs Magnétiques Intenses and Laboratoire de Génie Electrique de Grenoble
and Institut NEEL

BEERZHZEMNEY IR | International Collaboration Topics

GIMRT o#r L W75 Z L COVIS 2 & W ik A 24 HRIFZE F — LR AR E

GIIMRT’s new program COVIS accelerates international collaboration team formation

2023F E &, ERNAERGIBREABEIN, AR FFIZBI 2 EFRLERERARIERINEL-, GIMRTTIE,
2022 A SN A ERHERFEF — AR OEREZIB WIS, REEERCEHFREOERAEEZ LY FCERET S
¥ nJ 5 LCOVIS (Co-research Visit) #FAALE LTz, INICEY ., HELFEDISBMETF—LELTORB L AIBE
12 REAERERAFROEEASEEINTOET,

In 2023, international travel restrictions were lifted
completely, and international joint researches have been
conducted more active than before the Covid-19 era.
Starting in 2022, GIMRT has launched a new program,
COVIS (Co-research Visit), which will support joint
research in combing a long-term stay and short-term _
visit. It aims at promoting the formation of long-term p o~ E )
international joint research teams. The COVIS makes it e :" e ——
possible for researchers to come to Japan as research COVISTRE L-BADHAT — A (EHBMIRRS, BRI
teams, such as faculty and students, and promotes the Oversea research teams supported by COVIS(Left:JRR3 reactor at Tokai,
long-term international joint research. Right: Oarai center)

'y

%6 [ @Ry iKY 7 L Summit of Materials Science-GIMRT User Meeting 2023 Bife
The 6% Summit of Materials Science-GIMRT User Meeting 2023

2023118208 ~22B D38 ch =Y, HEIRIZEEY VRSP LSummit of Materials Science (SMS)20235 & T
GIMRTZ—H¥—3—F4>72023%2&8RTHMELE LT,

AER) OEEWNEFEERY, B LA EMHEEICIZ2002EWVWSINENZONITE L, BAHLISSND1I3L%
BT, FH8ZDMREHNZFEL, MARZCYERZICELAIRFHAR Iy ZIC oW TRRLEL-, 2HBZ AICIER
AR —tyavEREL. ERAERNITONELL, SEIE. FIESHOEFMEECLUEREEL L EEEITUL,
RZA IR FOEBRREEEZESTEIIRV b eRYEL,

Summit of Materials Science (SMS) 2023 and GIMRT
User Meeting 2023 were jointly held over three days from
November 20th to 22nd, 2023. It was the first time in four
years that the meeting was held completely face-to-face, and
nearly 200 participants joined into the IMR Auditorium. A total
of 48 researchers, including 13 from overseas, took to the
stage and exchanged information on the latest research topics
related to materials science and condensed matter physics.
A poster session was held on the evening of the second day,
and a lively discussion took place. This time, many up-and-
coming young researchers and female researchers gave
lectures, and the event commemorated the resurgence of
international exchange in the post-Covid-19 era.

Institute for Materials Research, Tohoku University | 2024

HRHRE

5
zl

SUOI}BIOGE||0D) [BUOIIRUIBY|

25



FERHBFE

K103el0qeT YoIeesay SIISAUJ 83eIS PI|OS 40 K108y

26

EEEH

FERFT

Theory of Solid State Physics Research Laboratory

‘:) ‘ L JLL

B B FHEBNEK

B 1836 B EE R—L U3
Prof. Assist. Prof. Specially Appointed Assist. Prof.
Yusuke NOMURA Hsiao-Yi CHEN Rico POHLE

B SERRICLI2EFYMHOERL
AR

AP EFYHEDOEBR LA ZERTERARE
TY,

YMERICIZ. BEERTI3EFLVIETFAFOHEN
> THEY, ZIZ2BFEBLLTHRABRETYEIGRELE
T TOEZEBEFRRNPEDLSIBRBEFIRELOHKIRT S
DhE, FENLER - BEFEZAVTHARLTVET,
RIS, BRIV IR WAL L a8 EBIFEEEFR D3R L)
RICHL T REEREOFH AT 7a—FHERIANDS
ZEICES T HARSLRNILOB DB ZIT>TWET,

BEARERITOBRIOAEZHE TSI LICEST,
WD ORI LIBRY BRI B I DH AR 0AIH
#BILET, £ WEFRO-HORERE4EHXENR
BIUICEL T BREEOBREMER LV OIMERFD
BREIRICHIRAET,

PHPOHEFBETSRT
- BFHFOHR

SEERAE
5 - sl

.

TSR
tRimr
F—FERHW

Theoretical Investigation of
Quantum Many-Body Physics

This division is a theoretical laboratory for quantum
physics and materials science.

Our goal is to understand diverse quantum many-body
phenomena and to realize theoretical designs of functional
materials. We are tackling this challenging problem with
advanced theoretical and numerical methods. In particular,
we develop a novel framework of materials science
incorporating machine learning techniques and conduct
state-of-the-art numerical simulations for strongly
correlated electron systems, whose complete theoretical
description remains the “holy grail” of condensed matter
physics.

By extracting the essence from the results of
advanced numerical simulations, we aim to elaborate
our understanding of quantum phenomena and create
novel concepts in theoretical physics. Furthermore, by
accumulating guidelines for predicting physical properties,
we explore the frontier of materials science: theory-driven
functional materials design.

HEDIRETFE
g0 B -
6l

M
40
20
B

1 i — —— o
T20 T40 T60 TR0 =200
C! Br=h o [A']

YMEHROREERT2EFORIEVERTBOE R REFEACTHRINTIZLT.EFRROBRLFANZBERLET  RETIPEOE
BEFUNT 2L T T AEENEDFEZTRIBA TR 21ToTWET [AR:). Phys.: Condens. Matter 28, 153001 (2016) &

Wl

We try to understand and predict quantum phenomena by analyzing the behavior of interacting electrons using state-of-the-art theoretical and
numerical methods. Our research aims not only to predict the properties of existing materials, but also to predict new functional materials [right

panel: from J. Phys.: Condens. Matter 28, 153001 (2016)].

MR, BT ML WAL MERE

Keywords

condensed matter theory, quantum physics, machine learning, materials design
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Crystal Physics Research Laboratory

=y 5'!"'-_

#E GR) }’E%ZE Eﬁ?ﬂl
R = B/RE BE Cof== e
Assoc. Prof. Assist. Prof. Assist. Prof.

Prof.
Kozo FUJIWARA Haruhiko MORITO Kensaku MAEDA

%
T OB

Lu-Chung CHUANG

famA RS ABHLERDRE

IR —REMBIIEANENERICREE>THRR
KeBHIRTNIERSHEWEETT, AT, =X
V¥ —MHoERE/EARITOMRICIVEATY
E3E

BiEA L ORRBRRIBIETE AR R % BN AR
L. ZOFBICE D W HERERERMOBREZITV., (R

R OREEMEIERIBELES,

1. Zz0BHEREZORK BRFAEOBEEARRIZMABIC
RFELTULET,

2RRRRAN =X LORAERAETELIHR AR

SKEERNICEALTVWET, How AP ZHZFEdRE

L. AR ROBEN NI B ABELET,

3. ABEMASIZHEA Ty FORREMRRE: ZAAS
B TRLEELRVMATHISIZRREOSRE 5198
bAERBEL, TRLF—REMBICEBLET

4B -FMRAR B 7 v/ REBWEHBEOES
RER7AERICLY, FiEECE L R T HL WS
MHZRIBLET,

e |::tl' E"m

HM1:ZDFHREBLSIZHIOERREA
ZEDERTF

Figure 1: In situ observation system and images
of Si crystal/melt interface

Keywords

M2: ¥+ X PRREBERGERRASIZERI IV
Figure 2: Casting furnace and multicrystalline Si
ingot for solar cells

Crystal Growth for the Future of the
Human Being Society

We have to face an energy and environmental problem
to build a persistent human being society. The aim of our
group is to create energy materials through fundamental
studies of crystal growth mechanisms.

1. Development of in situ observation system:

We have developed a technology to observe a crystal/

melt interface at a high temperature more than 1400°C.

2. Elucidation of melt growth mechanisms:

We study the melt growth mechanisms of various

materials including semiconductors, metallic alloys and

compounds to build a general theory of the melt growth
mechanisms.

3. Development of crystal growth technology for obtaining
a high homogeneous and high quality multicrystalline Si
(mc-Si) ingot for solar cells:

We realize an mc-Si ingot for high-efficiency solar cells

and contribute to construction of energy-environment

harmonic society.

4. Creating new materials:

We create novel functional materials by metal flux

methods.

K3:Na7 7y o REICLYIE
LSy F7RL—F
Figure 3: Si clathrate grown
by Na flux method

ERER.ZOBHEB. BV 7 v/ R A ERAE. ANHE]
crystal growth, in situ observation, metal flux method, crystal/melt interface, solar cells
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Magnetism Research Laboratory

—

Bh¥K

Uiy NI
Assist. Prof.
Mitsuru AKAKI

BR E2 KE H

Prof. Assoc. Prof.

Hiroyuki NOJIRI Motoi KIMATA

BEEH b=
FHLOWEMEDEZLLEDT

WGt MEOERIIHA R IT TR LW AYEICEL
9, WG IE. MEZHEHT IANREOFTRLER
IZ. 20 KRB EE LVCEEZHIEcERASETT,
HMSBEZHMTIE. BETIEIEELAVRBVEESEEEHS
WTBRIRREETHO O NI EERDOIFLWREZDERIR
EHELTVET,

ZDT=HIT ABPITIE BEE RV /L R85 % F) A
LT TINVYESREE, 1 - — I WBHIEXRA N EE
PHEFHILEE. XIREREFL—Y —EINEBEL L.
BREROEBRFEEHEL. ZOICHEERNIEHLLY) BN
THERLTWET, INSOFEERFEL, MW ETHEE
ZH OB, BEEAR EREAFICEVLTREEICK
DERINZFLWEORREZEDZE LD, BEERRC
YR E </ ORFERLEFEL T FLEFIREOH
HHEHOMERZIT>TVET,

MLI:XHREHEFL—Y—ENEBEAORT )y M/ OL 25855
WA AERN15cc LB/ AYA0T R 7 % X BB a5 & R4 Al
BEC.INEZRVWSECT.INETRARE TSRS PICE TS
RBEEAROEREEIRICE M AEITES ORIEICHKIN L.
Figure 1: A split-pair magnet used for X-ray diffraction with X-ray
free electron laser. In the extremely compact volume of about 15
cm?, ultra strong magnetic fields over 40 T can be generated. We
have succeeded in the observation of very weak signal caused by the
charge density wave in high Tc superconductor.

Keywords

B . EFE— LA REREE TR O FHME
high magnetic field, quantum beam science, strongly correlated electron system, molecular-based magnet

Exploring Frontier of Magnetism
in High Magnetic Fields

A magnetic field is a unique external environment
because of the precise controllability in the intensity, time
structure, and hysteresis. Novel magnetic states and
exotic electronic phases are induced by high magnetic
fields. The main subject of our group is to investigate
basic principles to control condensed matters including
strongly correlated electron systems, topological and
quantum matters by using strong pulsed and steady
magnetic fields.

The original and unique advanced spectroscopic tools
such as THz-ESR, high magnetic field X-ray spectrometer,
high magnetic field neutron diffraction and ultra-high
magnetic field diffraction with X-ray free electron laser
have been developed and used. Our terahertz ESR system:
TESLA-ESR and the ultra-low temperature magnetization
system attract many users from foreign countries.

We keep the world records of the highest field X-ray
spectroscopy and the neutron scattering. Moreover, those
devices are operational in several major oversea institutes
under international collaborations.

il ]
[X2:SPring8 ®BL25SUICJASRIE HE TR L THRE LB
BHSXEAZEED R EE 40T R 7 OBREISZEZRAWVT,
BRESETONEOH L EZTREICXANLTUET 2EHA
BETHY HIEEFOMRICBRNERIELTWS,

Figure 2: The 40 T X-ray magnetic-circular-dichroism spectrometer
developed and installed at BL25SU of SPring8 by the collaboration

with JASRI. The powerful tool to investigate the element specific
magnetization in extremely high magnetic fields.
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Low Temperature Condensed State Physics Research Laboratory

AN

#H & aN BEE

Assist. Prof.
Tetsuya FURUKAWA

iz
EAR EE

Prof. Assoc. Prof.

Assist. Prof.

Takahiko SASAKI Satoshi IGUCHI

)

%
12 EE

Shiori SUGIURA

ChohWERYE - FRHS
BN EBEBFYEORA

REBFICIE. BED FOERBICIVBRINTULS“Ph
ODHW D FEMBICRRT2HLVWETYHEZRRL. Z
DOREFECHEEEZ P T 2ERARLZED TWET, ZHA
BB ORI YERROK—MHEARMMS 751
WHIBRFORIEZBEEICLT. EFYEMEOEE CHE
HKBAEBEICF LI LTWET,

BRI EEEOS VA E L. R ICRRISEICK
D, BEELT AR, BEIS VP REZ—REDBRE T H
PB"ILI A ZMBRELTEREINTWET, /.9
MBS CHhOI WA TERESNLER -
V& FOEBREEZF>TVLWET, ZOLIA“PHhorI"%
ET3H0 THEMEOEBNYEGEER MEFICLEE
B- BB IR O, FTEtEoRE. Fia
#BIBLTVLET,
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X1: 3818 EF R D FHER «-(BEDT-TTF)2Cu[N(CN)2]Y (Y=Br,
Ch) DiEREELEE-T Y MERAFEER EEOEFHER
Figure 1: Crystal structure and electronic phase diagram near metal -

Mott insulator transition in strongly correlated electron molecular system
k-(BEDT-TTF)2Cu[N(CN)2]Y (Y=Br, Cl)

Keywords

Emergent Properties of Correlated m-electrons
in Flexible Assembly of Organic Nanostructures

Main research subjects in this group are the
experimental investigations on the novel electronic states
emerging in the organic molecular materials. We are
actively studying the interesting and important issues on
the condensed matter physics from the viewpoint of the
combination between the characteristic flexibility of the
lattices and strongly correlated m-electrons in the organic
materials.

Characteristic properties of the organic materials are
multiple flexibilities owing to the assemble structure
of nanometer-size molecules. This flexibility comes up
recently for developing the organic electronic devices.
We explore the fundamental electronic properties from
the superconductivity to the insulating ground states
resulting from the strongly correlated m-electrons. Such
novel electronic states connect closely to the flexible and
multiple degrees of freedom among charges, spins, and
molecular lattices in the organic system.

B2: v horWEEERSFHMRPEDOT/PSSORERE
EOEAK

Figure 2: Hierarchical structure of highly conductive organic
polymer material PEDOT/PSS

SEMEES FHEA EREEE EEMES ) FMAL7LF ST LILY A=
molecular conductors with strongly correlated electrons, organic superconductors, conductive polymer materials, flexible electronics
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FERFT

Quantum Beam Materials Physics Research Laboratory

B ’E%ﬁ(?ﬂ% GB) B

B 2& FAED If3E twHE B

Prof. Assoc. Prof. Assist. Prof. Assist. Prof.
Masaki FUJITA Yusuke NAMBU Yoichi IKEDA

Takanori TANIGUCHI

FHEBNH

BH Fik

Specially Appointed Assist. Prof.
Shusuke TAKADA

Specially Appointed Assist. Prof.
Hirotaka OKABE

HAHAE DR ZBE L
FAF IV AN DERT S

éﬁirﬁﬁa%%?r%'éti\ BEFORFOBERE(ER-REV -H
BARE)HIIEMICHE T BULbESAVFEaE % RIT
THIEDLHYVET, %ﬁa@%ﬁ%%@mﬁﬂ IZIE. Bk
DEBE. TROBEAEEDRELIT TR AEVP
BFREDBNEE(XAFI/2)IETIHMREEBZL
M BOTCEETT, AT BELEXAFITRDOHE
V=L ELTIEWER- BRI — L TORIE A AT feA 4
FEELEEREL ARZERALTVWET, FICE B ERE
PT7FRM— S, EVWETFRABEISERL, AEVR
BFOESELZZHOYEICE VLW THART, BEEPHME
ED—RRHIBEREBEOMICTHIEEBIBLTUVWET, BIE
157201213 REOEFERHANSRAtEE A, 207z
DICHBEROBRICOMVIEATEY. ZEL KRG
BoERbbHATWET,

19.0,1] n2159 4"

[—RTEFRECRZOBKE] T EE
FEEBRTIHEWIRLF—EESHEEHEOXAFI
JADIFRMIEONET,

[Magnetic excitation from one-dimensional
quantum spin systems] Excitation spectrum can
be obtained by neutron scattering experiment in a
wide energy and momentum space.

EFE—L REY SERBEE ERE

Keywords

[EEREARN OB FETEARMES St FEXERE ICL
EAREBERLTVWET,

[Examples of crystal growth] High quality single crystals with large volume are grown by
floating-zone traveling-solvent and chemical vapor transport methods etc.

Elucidate Origins of Novel Phenomena
Through Probing Structure and Dynamics

In strongly correlated electron systems, novel
phenomena can show up due to a complex combination
of degrees of freedom of the electrons, such as charge,
spin and orbital. To understand the mechanism of the
phenomena, it is highly important to obtain information
on not only static structure (crystal/magnetic structures)
but also dynamical structure (lattice/spin dynamics) of
materials. We utilize neutron diffraction and spectroscopy
techniques which can observe dynamical susceptibility in
wide spatial/temporal regimes, to explore the structure
and dynamics. Several research projects including high-
transition-temperature (high-Tc) superconductivity,
frustrated magnetism and heavy-fermion system etc.
are recently focused in our group, and we develop state-
of-the-art neutron spectrometers to observe phonons
and magnetic excitations. We also make every effort
to grow high quality single crystals necessary for the
measurements.

WARBETREDHE

quantum beam, spin, high-Tc superconductors, crystal growth
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Quantum Functional Materials Physics Research Laboratory
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HiR HHIR Bh#K
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NEFRE EX WE B BH xk&
Prof. Assoc. Prof. Assist. Prof. Assist. Prof.
Yoshinori ONOSE Yoichi NII Hidetoshi MASUDA

==

|

B
Bl S

Kousuke ISHIDA

AEVHRID Y ERKRE

AV HFITICEET LTV DB L TER#ME PR
K[ERHEFRRETCECERINTWET A IAFEORRIC
Ko THELAICHES/=Z L IFRE Y AR BT 2R LT=Y
ERBEIMEFRAEIREEELTW YT 3L, LYIEEHA
HRRFCEELEELZRRYT2HELHDENVITETT,
FIZIE AEVHENTRET 2L 00 FAMSIBEERE
LTWABEICIEERIRIBF AR LIEFEREAYE
Fo COIOBHMEFROBFEEBEIL. ZTOBRVWBER LS
DIERICKVFFLERRSECAFREERLET £
Too REVASRIRICERSIL =R FIL A>Tl MRAY—D
RICKVEFHNEMN RS EZRUBRNAFR— LR
H#RILET, REFITIE. OIS ITHMERICE T 2455%A
HEEECHEREEICL - TEARHINDIHEEP, ZD LS
BIREZRIR T DYEEZRANTVET,

;ué sy
X fﬁ)”ﬂ

]

]
Frequercy (Ghis]

A-HLESEERICE TR M/ 0RO FRERYE (ERAE D
E&ICEEEBREDEW) (Nautre Communications 8, 15252
(2017))

Microwave nonreciprocity (directional dichroism) in a conical
magnetic structure (Nautre Communications 8, 15252(2017))

Ay TR RO —

Keywords

Spins Make Materials Functional

In magnetic materials, peculiar spin structure and/
or crystal structure frequently induce unconventional
phenomena, which may afford advanced material
functionalities. For example, transverse spiral states, in
which spin moments rotate in the plane parallel to the
spiral wave vector, show ferroelectricity. The magnetically-
induced ferroelectrics give rise to novel electromagnetic
phenomena owing to the strong electromagnetic coupling.
Another example is the spin swirling object denoted
as Skyrmion, which also gives rise to unconventional
phenomena due to the topological nature. This division
studies such emergent phenomena and material
functionalities induced by peculiar magnetic/crystal
structures in magnetic materials.

[ |’T“
¥ i

50 100 150 200 250
Frequency (MHz)

TIFT7zAA47 ZABiFeO3lcHIFHRMEMMBIEFRFE
(Physical Review Applied 9, 034034(2018))

Excitation of surface acoustic wave on a multiferroic BiFeO3
(Physical Review Applied 9, 034034 (2018))

spin, symmetry, topology
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Microstructure Design of Structural Metallic Materials Research Laboratory

J?"L A _d
Bh#
> mm

BiR HEHIR GR) B

2R & =R BB RO

Prof. Assoc. Prof. Assist. Prof. Assist. Prof.
Tadashi FURUHARA Goro MIYAMOTO Yongjie ZHANG

Ji Hoon KIM

|

FoER LB ERGIEIC & D
TREMHERETOHER

I RHI I AL DR FERZ ZRLEELEBEM K
T, AT, KWENFFEA R OSKIAMRETH L
TOEBEREEMRARRET 70 FHEEXET MM
B Z I THLECRINTTR BT 22 THIET 2
EEBIT, ZORBRZ SR F R AV TER B
mEsHERELET,

FERBELD /LY ELTOREE MR- RRZF DI O A7
SY . ERREOBEC YT /B0 BATHIER (B 2
IEHI R REIRIT) 1 & R F L ~IL T D SR 7 HR8 18 (=
o T RELESHEICENFLLVEERASEME D%
FHRARZIT>TWET, MRS E OIS FIE ALY
B1-OIBADERICH ITAHEEE-THCER-BERD
EBRAEREZITS>EABIC. ZOMBEED LN THMNE
ZERET 2L TBEN., KRR - BHEM RS DL UL
BEEREORREAZBIELET,

HM1:MNIEBEELEWVRYRLEAMBIZREIC L 2ESENE
o eld

Figure 1: Ultra grain refinement by cyclic displacive
transformations without deformation process

Keywords

Advanced Microstructure Control for
Developing New Structural Metallic Materials

Steel is the most important and fundamental material
to support our society at present and in future. We
attempt to control mechanical properties of structural
metallic materials through design of microstructure and to
clarify principles of microstructure evolution by means of
advanced experimental and theoretical techniques.

We focus on advanced control of micro/nanostructures,
such as atomic structures of crystalline interfaces, chemistry
inhomogeneity in an atomic scale (e.g.segregation at phase
boundary) and so on. Fundamentals of microstructure
formation (thermodynamics, kinetics, crystallography) are
examined in detail to clarify key factors for microstructure
control to improve mechanical properties.

.-'-.-.T*"” cluster

it @ B

M2: 2 MOARESHREELESIESHITF/ITRE—F /17
HY DERESRER

Figure 2: Direct observations of nano-cluster and nano-precipitates
causing significant surface hardening in nitrided steels

WEREREMEL BmAARHIE., 7/ i, N2 hFEE

structural metallic materials, microstructure control, nano-characterization, thermodynamics, mechanical properties
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Materials Design by Computer Simulation Research Laboratory
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Prof. Assoc. Prof. Assist. Prof.

Momoji KUBO Yusuke OOTANI Shogo FUKUSHIMA

RIVFRIT—IEERFEYIaL—ay
ICEBTRINF— IRIBREDORERE
e Tt EDEIR

IRLF— REMEORR B2 RIOMKROERD
7-HICIE ME-FHER. EREHE. MM FAY— K
BEM, MEED. TL7 Ao REV- S IKICh T3
AEDPEFICE VT SEREMEORENBETT,
BFiIc. BEEL - BREZ A REISED T FE O MR
[+ X/ 7IODEEZZRT—LIZHWT, bR
6, IR, B DA, AR, b BF B BS. Bl
PNEMITIEA DIV TFRT—I-RILVF 74Py I RB
RTHBZENHONTVEY, ZZTHAIPITIE, RIS
SR T E—RES FENFE. Tight-Binding FEh 7
PR RIGHFEAZE HECDFEHEER T4—7
TV T REIEDLRILFRT =L RIVFTA4P I R
SHERFEIIaL—arEiiaREREL BmicE OME
FFRZHEEL TWET, FIC. AFTDFEZRX—/I—ava—
ZMASAMUNE-IMRZER$ 22 & T, BAKRE-BEERY
al—avnEREMREELTVET,

Solution of Energy and Environmental
Problems and Realization of Safe and
Secure Society by Computer Simulation

To solve the energy and environmental problems and
to realize the safe and secure society, the development
of the high-functional and high-performance materials
is required in a wide variety of research fields such
as aerospace instruments, electric vehicle, tribology,
solar cell, fuel cell, electronics, etc. Especially, the
recent material technologies constitute of multi-scale
phenomena from nano-, meso- to macro-scale and multi-
physics phenomena including chemical reaction, friction,
impact, stress, fluid, photon, electron, heat, electric
and magnetic fields, etc. Therefore, this laboratory is
pioneering the development of new multi-scale and multi-
physics simulation technologies based on first-principles
molecular dynamics, tight-binding molecular dynamics,
reactive molecular dynamics, coarse-grained molecular
dynamics, deep learning, etc. and then is realizing the
theoretical materials design with high-accuracy and
high-speed. Especially, we are utilizing our dedicated
MASAMUNE-IMR supercomputing system and it realizes
the super-large-scale and super-high-speed simulations.

M1:RLFRT—=I -V F T4y A Tal—va
VICEBFEHERBOMRIERE

Figure 1: Multi-Scale and Multi-Physics Simulations for
Materials Design of Aerospace Instruments

Keywords

R2:WILFRT—IL-RILF T4y IR Ial—
TavIlkBRGEBOMRIRE
Figure 2: Multi-Scale and Multi-Physics Simulations
for Materials Design of Solar Cells

HEMARE AL FRT—AYIal—3ay RIALFT4PY IR Ial—vav
computational materials science, multi-scale simulation, multi-physics simulation
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Irradiation Effects in Nuclear and Their Related Materials Research Laboratory
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Towards Revealing Irradiation-Induced
Defects and Controlling Their Function

We are studying defects, sub-nanoscale precipitates
and interface segregations of impurity/solute atoms in
materials. Our target extends from nuclear materials such
as reactor pressure vessel steels and shroud stainless
steels to semiconductors such as silicon and germanium.
We employ positron annihilation, atom probe tomography,
electron microscope, etc. By combining various theoretical
calculations with the above experiments, we are clarifying
the formation and microscopic structures of these defects,
precipitates and interface segregations.

STEMICKZBFIRINES 7 74—ET LT

EHEBRORE T HIE

Grain size evaluation of low-

% concentration Cu rescdor pressure
S| vedsel materisls By ehection

backscattening diffraction.

0—7 %A EhEF# L L3R THUNRKE-
TR CHBFHREMEICLY Bl R R
B & HEAAT - RAT DI AR T E B,

3D structural - chemical analyses by combining

electron tomography by STEM with atom
probe tomography and positron annihilation
spectroscopy enable to directly reveal
relationship between formation of irradiation
induced fine defects and impurity segregation/
clustering.

e
L1 B T
LR e ey

FAMMORTF BB TV I F —oEEEONN
Rrvealing vabibty of custers baned oa tiecton configaration i nanocsls

A I*(V0|d)

FAIFAF-DI 2 REM [z e
Frrerd waifbon of et G nascciuditen

TEM

APTIC & 2 ERERTEI
Observation area by APT

ml_%%ﬁk)ﬂ’cqﬂﬁ?ﬂ”%bf R T RATFUCEVWTC EBREFEMB(TEM) LA RMEEELIRTT FAT A—T7 (APT)ICLE2TTHR D
—HH TR TEMKRICETEHRA FEAPTRY 7 ICEITDReIFREZ—HAREICIFITHIEL TV BB TERLIZLZVLATT

:Il/ FENFRAPHBFEELTWS,

TEM image for voids and APT map for rhenium (Re) obtained from the same area of the needle specimen in tungsten irradiated in the fast

neutron experimental reactor. By comparing the TEM image and the APT map, a one-to-one correspondence is clearly obtained between the voids

in the TEM image and the Re-enriched clusters in the APT map. The voids decorated with transmuted rhenium atoms are directly observed.

BREFAMELFER BEF.3RTT AT A—7  BEFEMIE
nuclear materials, semiconductors, positron, atom probe tomography, electron microscopy
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Environmentally Robust Materials Research Laboratory
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EERICEZMEKRFEDE=ZY V7 P KRERAI R EAM.
BRIEFNFEERVTREILTLET, SO0 KRDOE
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ICHBREGT TRRERBREITZ1T5720
DFBFRREE

Newly developed apparatus for hydrogen thermal
desorption spectroscopy under stress conditions

SR KRB BB BXULF KR

Keywords

Elucidation of Effects of Hydrogen
on Material Properties and Design of
Environmentally Robust Materials

This laboratory is devoted to studying hydrogen embrittlement
of structural materials used for constructions, automobiles,
nuclear materials and so forth, which is caused by a small
amount of absorbed hydrogen. We are investigating the
role of hydrogen on mechanical property and hydrogen
uptake caused by corrosion. For safety and reliability, we
are also working on the proposal of evaluation methods
for hydrogen embrittlement property and on the design of
environmentally robust materials.

We investigate the effect of hydrogen concentration
in metals, metallurgical microstructure and hydrogen
uptake from the environment on hydrogen embrittlement
by means of mechanical tests of hydrogen-charged
specimens, thermal desorption analysis, monitoring of
hydrogen desorption due to stress/strain-induced phase
transformation, hydrogen visualization techniques and
electrochemical techniques. Furthermore, we aim at
developing a novel structure control method utilizing the
effect of hydrogen in metals.

100 prm

RUT7ZUVHERAWENARRS /o802y HICEBNIOR R EILET 5
KEDARL

Visualization of hydrogen diffusing across grain boundaries of Ni by means of
hydrogenochromic sensor using polyaniline

structural materials, hydrogen embrittlement, corrosion, electrochemistry, hydrogen
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Nuclear Materials Engineering Research Laboratory

-.,*-iz
-

#ig HHR L

Bh¥K B
TH BX plin =3 -1 BT IKEF B2 A BUE
Prof. Asso. Prof. Assist. Prof. Assist. Prof. Assist. Prof.
Ryuta KASADA Sosuke KONDO Hao YU Yasuyuki OGINO Minha PARK

REREHIXILF—RD
BE % ¥R < Mt pRERIE A7 A

EmROR I AER OIS, EZE CBAHIROFEEM.
BEDBE--. INSHIFEF O ARTIEM RSN WRR
DERIFTY, AF, BRIREEAMIES TELRIEZR
THRBE L BF =AML § b bl MHRRIRE KL 28]
DHL. SO DRIBZREBELIVHMALIY 582 R 6
ELTEELI BRIRIBIEAEDO 7OV 747 THY, MR
IRERIBM BRI OFEAN NEXRDOREEEFILTE/LE-
THBETRAVWTLL BROZ7AYTAT7 DV EDEL
T HBIXLF—RORENZITONET, RTHI K
BEFIIRBEICH /> TAEXREXZSEHI L
FoREL TSN TUWES Lo L. BBEFICETES
BSE ARSI ERY HIEENLBRRITIE, £0X
RICIBIIHBEEEES>TVES, RFRETIE &Kt
BFEORERERIALTF —ROERBREDOHF LA SR
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it tE R ERIE AT Kl D B
CREATE materials resistant to
extreme conditions

KEePEFRARBEGTICEVLWTENT:
RS2 R -/ BN FoESE
“Nano-oxide particle dispersion strengthened
(ODS) alloy” exhibits superior performance even
in fusion reactor conditions.

Keywords
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fusion reactor materials, nuclear materials, irradiation effect, environemental effect

Materials Resistant to Extreme Environments Open
the Door to the Next Generation Base Load Power Plants

High-temperatures in furnace, low-temperatures at
Antarctica, vacuum and radiation in space, high pressure
under the deep sea---, these are distinguished extreme
environments that cannot be tolerated by living human
beings. Human beings have made it possible to explore
and utilize these extreme environments by creating new
materials resistant to the extreme conditions that will
serve as barriers to separate the extreme environments
from human activities. It is not exaggeration to say
that the extreme environment is exactly the frontier of
humankind and the invention of extreme environment
resistant materials has led the development of human
civilization. One of the frontiers of living human beings
is the development of new energy sources. Various
unutilized energy sources have been proposed so far, and
among them, “fusion reactor” is expected to become a
base load energy source supporting human civilization
for a long time. However, complex extreme environment
in the nuclear fusion reactor which overlaps with high
temperature, high pressure, and radiation is a barrier to its
realization. We are studying materials resistant to extreme
environments towards realization of fusion reactor.

BIRIRIE T I3 1T 2 R 28 0 3E - i85 (i ig o iz
EVALUATE materials under extreme environments &
UNDERSTAND mechanisms of materials degradation

Micro-tensile

- I..
Micro-shear
compression

Shear Strength (GPa)

‘ Ultra-Small Testing Technologies ‘

Shear Strength (GPa)

‘ Ultrafine processing by FIB ‘

BN BRI IC & 2 AT 1 41 ST
Evaluation of local mechanical properties in micro-scale using Ultra-Small Testing
Technologies (USTT)




S um i ea Lk

FERFT

Advanced Crystal Engineering Research Laboratory
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B1:(a)Ce:GAGGY v FL—2HiER (b)Ce:GAGGEBH L=/

RhAXZ

Figure 1: (a) Ce doped GAGG crystals. (b) gamma camera with Ce:GAGG.

(@ (b) ©

K2: (a)lr-RhREBE ST
HRoBRLHELATAEL T2~/ A5 T &k FRFRESR B B

Figure 2: (a) Ir-Rh type thermocouple. (b)Resistance heating wire for OLED
deposition cell (c)Quick screening for candidate crystals using Micro-Pulling

Down method (unique and original technology)

Keywords
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scintillator crystal, wide band-gap semiconductors, piezoelectric single crystal, micro-pulling-down method, czochralski method, bridgeman method

Novel Functional Crystals
and Advanced Sensors for Future

We develop novel functional crystals by vertically
integrating upstream (material design) to downstream
(device development) through interdisciplinary fusion
and industry-academia collaboration. We not only
synthesize single crystals, but also evaluate the response
to external stimulation such as light, radiation, pressure,
and heat, as well as piezoelectric properties using high-
precision ultrasonic measurement technology. Based on
the results, screening of crystal compositions is carried
out in the immediate feedback form. When excellent
properties are found, we fabricate high-quality bulk single
crystals using the Czochralski method or Bridgeman
method, which are suitable for mass production. We have
developed and commercialized several new scintillators,
radiation detectors and devices such as handy type
radiation dose monitors, gamma-ray imaging cameras
and PET for cancer diagnosis. We are also working on
the development of infrared scintillation materials for
decommissioning a nuclear reactor, development of
difficult-to-process alloys for spark plugs and resistive
heating wires for semiconductor deposition using shape-
controlled solidification technology, and new single-crystal
growth technology for functional oxides including wide
band-gap semiconductors without using precious metal
crucibles, in addition to the development of ultra-high
melting point crystal growth technology.

(€]
lectric are Mir: Rl Mk HaCLETY

Trarapaeent
crystaly
: (=
[—

Saharvatic of tha CH meethid

M3: (a)E&EHB7Y — ﬁ%naa’éﬁx,f(occc,f) (b)

OCCCEICKB#ERB R (c)Core heatingikIC LB ERA
MROER (/N NBTr hHBE v FL—4

Figure 3: (a)Schematic image of OCCC method (b)Crystal
growth in OCCC method (c)Synthesis of ultra-high temperature
material by core heating method (d)halide eutectic scintillator

RAZAB|ETIFE. FassNRF—HK TPk
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Chemical Physics of Non-Crystalline Materials Research Laboratory
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TryobOvEERERWREBSRITEE
Environmental structural analysis by using synchrotron radiation
source

Keywords

Inorganic Materials with Complex
Structures

Fundamental properties of functional materials such
as metallic glasses, semiconductors and ceramics are
strongly associated with their structures. Recently, these
interesting materials indicate sophisticated structures with
unique atomic arrangements.

In order to clarify interesting physico-chemical
properties, advanced analytical techniques using advanced
X-ray sources are strongly required in the field of materials
science. The fine structural images of materials serve a
creative idea for producing a variety of functional materials.
Our current topics are as follows,

1) Complex metal structures associated with quasicrystals.

2) Structure of disordered materials such as amorphous
alloys and oxide glasses.

3) Synthesis and characterization of micro-porous cavities
occluded by organic molecules.

4) Development of new oxide crystals activated by rare
earth elements.
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IGZO(InGaZnOs) DEEEET L
The structure model of IGZO (InGaZnO4)

X #REBHE TR T > X LG, T, il R B RGN

anomalous X-ray scattering, disordered structure, synchrotron radiation, quasicrystal, single crystal X-ray diffraction
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Structure-Controlled Functional Materials Research Laboratory
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Development of Novel Functional/Structural Materials
Through Structural Control or Phase-Transformation Process

Since 2018, our laboratory name has been changed
to “Structure-Controlled Functional Materials”. In our
laboratory, we aim to develop novel materials exhibiting
new functions (in terms of mechanical properties,
electrical, optical properties, etc) by controlling the material
structures, with the aid of several experimental techniques
such as high-frequency internal friction measurement,
synchrotron X-ray/electron-beam diffraction analysis,
femtosecond laser pump-probe measurement, and so
on. Our study field is mainly based on the materials
microstructure theory, thermal statistical thermodynamics,
micromechanics theory, and electrochemistry.

Specifically, we focus on: (i) microstructure formation
dynamics of solid-solid phase phase transition and its
control by application of external fields, (i) elucidation of
relaxation mechanism and structural inhomogeneity in
metallic glasses and their analog high-entropy alloys usin
megahertz oscillation and internal friction techniques, (iii%
energy materials for novel energy storage systems and
thermoelectric materials, (iv) ultrafast photoinduced phase
change materials, and (v) material design utilizing phase
transition such as titanium alloys, etc. In the end, we aim
to investigate across the various fields to develop new
materials possessing new functionalities.

(75) RSB EEE T DY 1

] y
Mpas poyssD g o Cammthosd St A L O B (i, P E T

cegep ¥ eeee 'EEH% CLin' BBt L= TES(ELE=5
M9060C me, oC5Oe B AERLEZAEFAT 52T 20
ogceee =ww SCE0E % O T 1< IEMgh AT H0 H A -t
g 434 J6Ce 6N BTB(ELOET). hB MO

(M) o RIETFIGEHBEHES 5 LT,

| IRTORILICMgAAY BEAE IS
CeCed CeQ 0 BB e%EETB(ET),
;2:2: '« :Ezggf (right) Charge/discharge process of
CRCEO Foiedty RDGE D disordered rocksalt oxide cathodes for
Qoo Wncemng LoD rechargeable magnesium batteries. Li
Mg, M O Mg Vac M. 0O extraction in the initial charging creates

cation vacancies (upper left © upper right).
Mg is reversibly inserted and extracted in
the subsequent charge/discharge cycles
via the created vacancies (upper right &
lower right). Controlling the lowest average
valence of constituent elements preserves

Y BF

(left) Scanning transmission electron microscope image of nm-sized diffusionless isothermal
w phase in B-type titanium alloys (Ti-V). The inset shows the temperature dependence
of the internal friction corresponding to the elementary process of 8 ¢ w transformation,
indicating that the low-temperature aging induces diffusionless isothermal w transformation
in the B unstable region as well as that a small amount of Sn addition reduces the 8
unstable region and suppresses w transformation.

REBRE R, BEMEE, 7

Keywords
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phase transition dynamics, electrode microstructure study, amorphous material, micromechanics

the vacancies after Mg insertion and
ensures electrode reversibility (bottom left).
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Solid-State Metal-Complex Chemistry Research Laboratory
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Design of Coordination Polymers Toward
the On-Demand Control of Their Correlated
Electrons/Spins and Chemical Reactions

We develop the subject of solid-state physical
chemistry in coordination frameworks/polymers, and
organic-inorganic hybrid materials in which our goal is to
control synergistically electronic and magnetic properties
of molecular frameworks and molecule/ion transports and
molecular interactions in coordination space, and finally to
create new molecular materials with unique phenomena.
The techniques of crystal engineering and molecular
self-assembling based on metal complexes enable us to
create diverse molecular frameworks and supramolecular
architectures. Many of metal complexes have such
traits as high redox activity, high charge transfer activity
between metal ion and ligands, and paramagnetism with
large anisotropy controllable by ligand-fields around metal
ion chosen. “Molecules” including metal complexes have
the high design performance and flexibility in their type
diversity, so it is our new challenge to manipulate on-
demand electrons/spins and chemical interactions in
multi-dimensional coordination frameworks.

Retponee

Tanng ol CT o

DEFFF—-To 27 2—hbLhH5H
RETEAR (D/A-MOF) DEREHICL B E
F - BE KR BA D R

1) Control of electronic and magnetic
correlations based on the assembly of magnets
electron-donor and -acceptor units

Keywords
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2) Magnetic switching by ubiquitous
gas adsorption/desorption in porous

3) TR FOFEAN/BEEIC LB REIREL M F 2
I ZDHNEEN LI FAFHEEL

3) Emission switching via manipulation of excited
state dynamics by guest accommodation/elimination

TREEAR T EABHIBA ET MAED. SAMRMS S FACLREEER/ MEGE ORISR

coordination polymers, redox-active metal complexes, electron/spin properties, porous coordination polymer,synergistic control of chemical interactions and physical responses
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Development of New Structural/Functional
Materials through Nonequilibrium
and Liquid Metal Dealloying Processes

In our laboratory, we are developing advanced
structural/functional materials such as metallic glasses,
which have remarkably different structure from those
of ordinary metallic materials, and nanocomposite/
nanoporous materials, which show interconnected
morphologies, through employing nonequilibrium and
liquid metal dealloying processes. By freely designing
these unique structures, various new functions can be
added to these materials. Metallic glass is a glassy solid
mainly prepared by rapidly quenching its liquid state.
It shows “glass transition” phenomenon at far below
the melting temperature. We focus on this peculiar
phenomenon from the view point of fundamental and
application researches. Based on the strategy of alloy
design for metallic glass formation, we also developed
new dealloying method, called “liquid metal dealloying”,
for fabrication of nanocomposite/nanoporous materials.
We are currently elucidating their basic properties and
creating new functional materials.

(i) 7EIL 77 AMngoCa0%BiiRHIZEEL
THEELEF/ VT —TF T T4V A

DHNER

film fabricated through liquid metal dealloying

z
I (i) Outer appearance of nanocellular graphene
! (LMD) of amorphous MnsoCzo into molten Bi.

(i) FPUTLAF EBBELTDOY AL

@ LMD @ Impregnation

Pd-Cu-Ni-P

Fe-Cr (Metallic glass )

(Bicontinuous
porous )

-

N
Fe-Cr-Ni Fe-Cr-Ni
(Crystal) (Crystal)
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(ii) Cyclability of the sample at 5 A/g over
7000 cycles.

LMDZR W TR L7-(i)Fe-Crit&@#t
R—F ZBA®D(ii)Pdaz5CuzoNirsP20& B
HZ7ZBHHBREODERICLIEREE-
EEHIAEOES

(i) Outer appearance of Fe-Cr bicontinuous
porous layer fabricated through LMD.

(i) Impregnation of Pda25Cu3oNi7sP20 metallic
glass into the Fe-Cr bicontinuous porous layer
to form the bonding between crystalline metal
and metallic glass.

EBH IR AT RER . RBBSMED RIG. /86 ZAEME
metallic glass, glass transition, liquid metal dealloying, nanocomposite/nanoporous materials
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Magnetic Materials Research Laboratory

- i |
—_
v
B Bh¥ B
B R Pk BEK g [E
Prof. Assist. Prof. Assist. Prof.
Takeshi SEKI Keita ITO Takumi YAMAZAKI

F/BEHIENC LB~ T4 R/
2 Oz RO E|R

F/ AT =L Tl RAEVICEDKHERNEE A R L R
ER SR EBFEEICEMRL, $/-7 70X — L OBA TIEEE
LW E 4 BENICH B TEET, IEEs
BRNEELZEEICHET 2RAERORE Y M A= I XH
B WEREFE-1EHRET M RERVESISBE IZE(=
TETATRNEWT, F/RT—L TSI LS
WS REM Z 35 /- B 7B M R SR AT T 9, ANEBPI Tl
EEAREMMIN T 2#RELF/ EEbEfizEmeL, <
T XTAT ARV FAZI RE I DRI DAIE L YT
RICEATIEBAEEIToTWET, TNETIS, AEVFHE
BRZEMEICERTEIMR ORISR, A\ REEMEEE
R=ZILFREYF—E PO REFOEE. £EAL
BFOREFR NV ZAMMRZFALIZS VWAEZEEED
FR ESSIRFEITEEZRAVAVSHISEAERIES
DERBEDRRZSELT,

Hirman Hall volags massursman

S Peltar et (SPEL magpng

|
g |
_‘E' 4 - Hanmarse Hal l
b = VOSIgE ML ITHETT |
] 20 a0 60 R

Ir concentration (%)

RELZRAEVHR—LVNRZRT Cu-IrEFEEHEE AEVYRILFx
MBAA—S VT EERARF—LVAEDFFEEEAEHLET X
EVRUs) EBFRU) DERMEERT AV R — LA (Gsn) B
BAREBDEBEHEKERE LTz,

Large spin-Hall effect in non-equilibrium Cu-Ir alloy. The optimum
composition for large dsu was determined by combining the
techniques of spin Peltier effect imaging and harmonic Hall voltage
measurement.

AV A= R S/ EEME TRV F —E R

Keywords
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Materials Fabrication for Magnetics /
Spintronics by Nanostructure Control

At the nanoscale, magnetic properties based on
electron spins are closely correlated with various transport
phenomena, and we are allowed to exploit magnetic
properties that are not apparent in a macroscale magnet.
For spintronics enabling the mutual conversion between
magnetic and electrical properties and magnetics
studying on various kinds of magnetic devices, magnetic
materials with high functionality by nanostructure control
are indispensable. Our group works on the materials
fabrication and the fundamental research on physical
phenomena for magnetics and spintronics based on
nanostructure-control techniques. The achievements
obtained to date include the fabrication of spin-to-
charge conversion materials, the demonstration of spin-
orbitronics devices using artificial antiferromagnets, highly
efficient thermoelectric conversion using anomalous
Nernst effect of metallic superlattices, and the fabrication
of noble metal-free and rare earth-free magnetic ordered
alloy with high magnetic anisotropy.

BRINIBRHAELEREF. a.
FaaNIELF 2 v L ERDOEEE
FHEMBEBELS b. ZOEER®
L 2 MR,
Magneto-thermoelectric conversion
device consisting of ferromagnetic
iron nitride (FeaN). a. Transmission
electron microscope image of
FeaN epitaxial thin film and b. its
anomalous Nernst effect.

spintronics, nanomagnetism, energy conversion
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Fig.1 True congruent-melting growth never presents the
compositional change even when it confronts a sudden change
of growth rate due to the perturbation at the interface. MgO
concentration change was examined when the MgO-doped
congruent LiNbOs3 crystal in steady-state growth experienced
a sudden change of growth rate from 5mm/h to 40mm/h. (a)
Conventional congruent-melting growth. Mg concentration change
is remarkable at the sudden change of growth rate. (b) True
congruent-melting growth. There is no Mg concentration change
at the sudden change of growth rate.

Keywords

EREARCERT Y vL AGENN AE S
crystal growth, chemical potential, applying external fields, solute partitioning

Lead New Growth Methods with Optimizing
Interfacial Energies by Applying External Fields

Our laboratory, founded in 2003 as the crystal chemistry
research laboratory of IMR, was based on the recognition
that the development of almost every functional material
and device in the area of information technology has
been aided by the improvement of the associated single
crystals. Our lab has been concerned with novel growth
methods, mainly from a melt or a solution, focusing on
the role of the local equilibrium and growth dynamics at
the interface. The principle underlying our research is the
use of the ‘freedom’ present at the interface. An increase
in freedom allows a more variable growth process, while
a decrease in freedom confines the growth conditions
necessary to obtain a homogeneous crystal. Research
areas associated with this principle are: (1) Growth under
an applied electric field, (2) Growth of a new ferroelectric
crystal that is both stoichiometric and congruent, and
(3) Phase transition studies at a microscopic scale via
colloidal crystallization.

Fig2 RA77IXEVHEBICLVEES/ BEARELEICKET
2EBREREEHERELLAEERYI FORSENEE - BR. B
LoBEHEZER LT T BARAERLLTIERON AL 72
EROFLWWER O RE8AIL,

Fig.2 The reversible condensation and crystallization induced with
the aid of intense plasmonic near-field in the proximity of the metal
nanostructure. This crystallization method allows us not only to control
crystallization precisely but also to observe unprecedented dissolution
process which has never been observed in spontaneous crystallization.
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Hydrogen Functional Materials Research Laboratory
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Figure 1: Hydrogen diagram (top) illustrating the bonding flexibility
of hydrogen with a tetrahedron; the spheres located at each vertex
represent a proton (H*), a hydride ion (H-), covalently bonded
hydrogen (HCOV.) and neutral hydrogen (H9). Novel complex
hydride LisMoH11 containing MoHge3~ with 9-fold H coordination
(bottom right) synthesized by high-temperature and high-pressure
apparatus utilizing cubic-type multi-anvil press (bottom left).

Keywords

Materials Science of “HYDRIDES”
for Energy Applications

Our division is engaged in researches on “HYDRIDES”
for energy applications. The main subjects are the
development of high-density hydrogen storage materials
for fuel cell applications, lithium/sodium fast-ionic
conductors for battery applications and superconducting
materials. The primary objective is the development
of novel hydrogen storage materials for automotive
applications, using multiple cutting-edge techniques for
atomic/electronic characterization and first-principles
calculations. In addition to the hydrogen storage
materials, we are engaged in the development of fastionic
conductors and the implementation of them into next-
generation energy devices.
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Figure 2: Advanced hydrogen storage by "bonding flexibility
control"
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high-density hydrogen storage materials, superionic conductors, next generation batteries
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New Ceramic Materials Research by
Integration of Advanced Computational
Technology and Informatics

Ceramics range from structural components to
materials that support advanced technologies such
as semiconductors, dielectrics, and ionic conductors.
Conventional ceramic research has been conducted by
experimentally preparing samples and evaluating their
performance. However, relying solely on experiment makes
it difficult to significantly accelerate the search for new
materials. On the other hand, computational performance
has been developing exponentially, and in recent years
it has become possible to predict material properties
without conducting experiments using calculations based
on quantum mechanics.

Under this circumstance, our group aims to significantly
accelerate ceramic research and discover new ceramic
materials useful to society by using advanced computation
technique and machine learning and by collaborating
closely with experimental groups. We also aim to construct
universal principles by taking a bird's-eye view of materials
based on large-scale computational data.
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(a) Distribution of vacancy formation energy at 1700 oxygen sites. (b) Comparison of first-principles calculations and machine learning
predictions of oxygen vacancy formation energies. The blue dots indicate the results for the training set and the orange ones for the test set. (c)

Main factors determining the vacancy formation energies.

Keywords
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computational material science, materials informatics, ceramic materials

Institute for Materials Research, Tohoku University | 2024

BT RO AT

£10}e10GRT YoIBaSEY S9UBIOS S|BIB)R |\ [BUOIOUN-I}N]A

45



FERFHEHNSIDOVHE

K10yel0qeT YoIeasay Bulssadold uoljewiore(q

46

MI7AatRITEHEIBM

Deformation Processing Research Laboratory
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Advanced Processing for
Developing Novel Structural Materials

Enhancing the performance of structural metallic
materials is of crucial importance for the sustainable
development of human society. Our group is creating
novel engineering alloys, particularly for biomedical,
aerospace, and high-temperature applications, through
advanced processing. With the aid of state-of-the-
art characterization techniques and microstructural/
process simulations, we attempt to explore the processing-
structure-property relationships for various manufacturing
processes such as casting, thermomechanical processing,
and powder metallurgy. In addition, we are studying
additive manufacturing to produce advanced metallic
materials and components by optimizing not only the
building process but also raw powders and alloy design.
Our research interests also include the development
of multimaterial 3D printing and hybrid manufacturing
technologies.
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Dynamic recrystallization and strengthening in Sn coatings on carbon-fiber-
reinforced plastics during cold spray additive manufacturing

XERCTICEBHRART DAIRAL - ERAL: ()R F DOHRRT DIRTTHEREG L (b)MF
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X-ray computed tomography of gas pores: (a) 3D reconstruction images of gas pores in
the raw powders and (b) carbon concentration dependence of porosity in the raw powders

and as-built materials.
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structural metallic materials, thermomechanical processing, additive manufacturing, microstructural control
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Figure 1: First neptunium-based superconductor NpPdsAl2

Keywords

Heavy Fermion Physics of Actinide and
Rare-Earth Compounds

Our goal is to discover new materials and novel physical
phenomena in the f-electron systems including actinide and rare-
earth elements. These systems are known as heavy fermion
systems with strong electronic correlations. The f-electrons
exhibit a dual nature of both localization and itinerancy, resulting in
effective mass of conduction electrons reaching values 100-1000
times larger than the rest mass of an electron. Notably, actinide
compounds show a variety of interesting physical phenomena due
to this dual nature. For example, some of neptunium and plutonium
compounds show “high T¢" superconductivity and complex
magnetism based on the multipole interactions. NpPdsAl> is the
first neptunium-based heavy fermion superconductor discovered
in our group. Our main focus is also to study the coexistence of
ferromagnetism and superconductivity, multiple superconductivity
in uranium-based compounds. Unconventional superconductivity is
realized in these systems with the spin-triplet state, which attracts
much attention because of topological superconductivity and
emergence of Majorana particles.

To explore this physics, it is crucial to develop new materials and
to grow high quality single crystals. Our laboratory is one of the
few facilities in the world capable of handling actinide materials
for solid state physics. We investigate not only the basic properties
such as structural analysis, specific heat, magnetization, resistivity
measurements, but also de Haas-van Alphen experiments
and transport measurements under extreme conditions (low
temperature, high field, high pressure). Our research is also based
on the domestic and international collaborations with other groups.
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Figure 2: High quality
single crystal growth
of ferromagnetic
superconductor using
the Czochralski method
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actinide, f-electron systems, heavy fermion, superconductivity, magnetism
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Fig.1 Direct observation of bismuth atom
segregation on a Copper grain boundary by
high-angle annular dark-field STEM imaging
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Development and Applications of Nano Fine-Structure
Characterization and Chemical Analysis
for Understanding Various Materials Properties

Various materials properties used in many industrial
fields can be caused by fine fluctuations of structural
arrangements, compositions, and chemical bonding
states in atomic scale. It is important to measure such
local fluctuations in materials accurately and precisely,
which requires both atomic-level spatial resolution
and single-atom sensitivity in characterization. In this
research division, we conduct materials fine-structure
characterization by transmission electron microscopy
(TEM) and scanning electron microscopy (SEM) in
combination with chemical composition/sate analysis
through X-ray energy dispersive spectrometry (XEDS) and
electron energy-loss spectrometry (EELS). In addition,
we also develop more efficient analytical techniques
with higher analytical sensitivities in those spectrometry-
based approaches for determination of various materials
properties, and we apply those advanced approaches for
materials development.

X2 B0 fEEESTEM-XEDSICLBF X B
ZbAVF I LORFHERTRCY T
Fig.2 Atomic-resolution elemental maps of

strontium titanite by high-resolution STEM-
XEDS
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Fig.3 Atomic-resolution elemental maps

around an Al/AlsLi interface by high-
resolution STEM-EELS
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Keywords

Research Frontiers by Integration of
Cutting Edge and Exploratory Researches

In April 2019, this exploratory research laboratory
was newly designed for flexible and prompt action to
the cutting edge and exploratory research in materials
science. The laboratory consists of six research groups
that operate in each characteristic organization and
system.

- Independent Research Group: Young Pl conducts
exploratory research independently from existing research
laboratories and centers in IMR. They are trying to create
new research frontiers.

- Cooperation Research Group: Outstanding researchers
from outside joined IMR as cross-appointed professors.
They have actively studied cutting-edge research in
cooperation with researchers in IMR.

- Guest Professors Group: This group invited researchers,
especially younger ones, as guest professors from
domestic universities and research institutes to utilize IMR
research resources in an effective manner.

- Fusion Oriented Research Group: The Emergent
Research Group aims to develop new research seeds by
providing a more independent environment for researchers
selected for the JST FOREST Program.

- Co-Creation Research Group: Based at the Co-Creation
Research Institute of Tohoku University, i.e., Industry-
University Collaboration Organization, this group promotes
collaborative research with a specific company.

- Cross-Cutting Research Group: This group will support
a specific young associate professor who will promote
research mainly in collaboration with divisional professors.

K CHREFJREAEHRUEAET hORR

- (JRIIFAR S V—7" TNIRFEIE)

hirel e VF I AT EBHREDEERORERLEZLMEICLYERET 2H7-4E
BREBEOMI L AFTEREDR L% BT LA MRIEEREHCERVEBATLS,
Development of novel photo-rechargeable batteries

(Assist Prof. Kohei Shimokawa in Independent Research Group)

We aim to establish a new mechanism for charging rechargeable batteries
by light and to design electrode materials for improving photocharging
performance.

integrated research, cutting edge research, exploratory research
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Tokyo Electron Additive Manufacturing for Multimaterials Research Laboratory

HEHIR (if) B# GF)
s EX LN PN
Prof. Assoc. Prof. Assist. Prof.

Tadashi FURUHARA Kenta YAMANAKA Kenta AOYAGI

BREEHEMICLD
AR AL BEM R D RIS

AHERARIFITIEIEN - BN - EFHNESHEIC=
DOMEBREBEERLTCVWET, —2BIE. MREY—&KE
“Epara—4K—Ial—avicEoE FHLUEEE
EELESTARBEMRI P L FTTUTILERTTEE
&o ZDHBIL. 3D-CADo& R CYIHIIN T A L cabE s
REBEEEMZAWTEA AR OB CHR
MHERETHZE, =D, BEERIRMT L Rl %
HAEDOE-HFRAMI 7O RFEEEIITHIE,
NOMBBEAHETHI LT FHREE HEEEE T2
TR AR LET,

Fabrication of Novel Functional and
Structural Materials via Additive Manufacturing

This collaborative research carries out three research
topics. The first topic is to design lattice-structured
materials and multimaterials with novel functions with an
aid of computer simulations such as topology optimization.
The second one is to fabricate the designed materials with
additive manufacturing technologies that can fabricate
parts with arbitrary shapes from 3D-CAD data without
mold and subtractive machining process. The third one is
to establish advanced process technologies by combining
additive manufacturing with conventional processing.
Based on these researches, we aim to develop novel
functional and structural materials that cannot be realized
by traditional process technologies.

EEBE D

1 3D-CAD F—421$%
3D-CAD data construction
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EBM additive manufacturing RXLVX
system Deflection lens
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EBM#EEERK EBM system schematic diagram
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Electron gun assembly L o N
O ETFOERICIYBILPEIICL
BFE—L S ZBALE,
Electron beam
Features
FERLYX @Preheating with electron beam can
Focus lens .
reduce residual stress and therefore
produce high quality without cracks.
" @High energy input and high scanning
ATy /X~ speed make it possible to fabricate product
Powder h
owderhopper with high density and high speed.
— sk @High vacuum fabrication make it possible
Powder to prevent product from oxidation or

nitriding induced characteristic degradation.
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Specimen
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Keywords

additive manufacturing, lattice-structured materials, multimaterials
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Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI'MA)

J L
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Project Leader : Prof. Visiting Assist. Prof.
Hidemi KATO Takayuki MOKUDAI
bAFOFRFEE O 7k A Joint Research Project Among Six Institutes:
(2021~2027F %) the Joining and Welding Research Institute (JWRI), Osaka University;
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Keywords
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the Institute for Materials Research (IMR), Tohoku University;
the Materials and Structure Laboratory (MSL), Tokyo Institute of
Technology; the Institute of Materials and Systems for Sustainability
(IMaSS), Nagoya University; the Institute of Biomaterials and
Bioenginnering (IBB), Tokyo Medical and Dental University; and
the Research Organization for Nano & Life Innovation, Waseda
University. (FY2021-2027)

This project aims to contribute to society by developing
novel infrastructural materials and promoting their practical
applications through the collaborative researches oriented
toward the new concept “Inverse Innovation”, which is
a concept created on the basis of the outcome of past
collaborative research activities among the 6 institutes, also
through promoting an international exchanging, industry-
university collaboration, high-level human resource development
meeting the demand of the industry, The 6 institutes will
collaboratively promote researches of novel “Inverse Innovation”
by integrating their fundamental technological researches and
the researches of sustainable materials, biomedical materials
and development of devises oriented toward the life-innovating
applications which facilitates our daily life. A new academic
discipline. covering both basic and applied research will be
developed by shearing the roles in the creation and application
of new materials through the interdisciplinary alliances taking
every advantage of each institute, and conducting researches
for solving the nation-wide social issues responding to the
requests from the industry.

A=A/ AN = DR Al v X |
Concept and framework of the project

AV T 7=/ R—=2 a3y AT XKL ER- @M
Inverse Innovation, energy-saving materials, biomedical materials
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International Research Center for Nuclear Materials Science

tra—&K- %R GO FEHR HEHIR B Bh

EEOIES H —& Shb 2 iy 2 =y
Head : Prof. Specially Appointed Prof. Assoc. Prof. Assoc. Prof. Assist. Prof. Assist. Prof.

Dai AOKI Kazuya IDEMITSU Takeshi TOYAMA Kenta YOSHIDA Ai NAKAMURA Yusei SHIMIZU

RFAHFED
FylLvy

SRR FEREAD

Kt —|i, EERZHEFAESR S L TERBELURS0
FUUEIZHIY, BHPEOXFEEZFOLETIHEEIC. RTF
HEEM B OAEIC R EDTERWREHE R T 2
F/ARTHROERIGATZIRELTH Y. BELFICEITS
FEMAERMAL 2L TOEREEZR-LTWET,

BAFME ORBEME ORI ER IR - AR
RIFIR O R, BT EREY O D BE-L5 - BUIES SBEIC
BWTI0F/ANMEZOMBECIETF B TET7IF /4
FRFYE - TR ORRAE. FEZBREFEROME
BEHMEAITICE D EMRBER L IBE W RI R 2 ED T
WET,

¥/ BAOMERRFIFEZMRELF L., P HEFE
FH . AMARTR. BERMTORIE 1T 2 ICKYERRME
HEDHDEEHIC, HENICHE Gy FIRETHmDH-
YRR MR R BUEE N % TR A fE X - Rk X — DEEH

LREZEDLI-RFTOMBARIR S L TOREZ5E
fELTWET,

BREFFEEME A EREFRIFICE > TR LMo+ /18
BERETOIHOMEE (L NERMEEBEFEME. A L—Y—
WBI3RTT FLTB—T)

Equipment for microstructural analysis of highly-activated irradiated
materials: Aberration-corrected transmission electron microscope
(left), Laser-assisted three-dimensional atom probe (right)

Keywords

Challenges of Various Developments on
Nuclear Energy Studies

The center is open to researchers all over the world for
the collaborative studies using irradiated materials and
actinide elements, as the leading center in the related
research field for more than 50 years since its foundation.

The center has worked on a variety of research topics:
understanding the degradation mechanisms of light water
reactor materials, developing advanced fission and fusion
reactor materials, separating and analyzing nuclear waste,
the condensed matter physics of actinide compounds
with 5f electrons, developing advanced nuclear fuel, and
absolute dating.

The center has established research partnerships
with world-class research institutes with research
reactors in other countries, which promote collaboration
on neutron irradiation and the sharing of personnel and
technologies. The unique characteristics of the center
have been strengthened. State-of-the-art post-irradiation
experimental techniques are available very close to a
hot laboratory with a huge capacity for nuclear fuel and
radioisotope elements.

FaPEORRICATHARESMECT I/ F /A FMLahE
HREERT 2T T7—08F

Tetra-arc furnace for growing high-quality single crystals in
order to investigate the exotic electronic properties of actinide
compounds

BRFNMKL F/BERBT. T F /A BEVWEFR

nuclear-energy related materials, nano-structural analysis, actinides, heavy fermion
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Cooperative Research and Development Center for Advanced Materials (CRDAM)
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Head : Prof. Prof. Prof. Res. Assoc.
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iR (3 Prof. #ig (3 Prof.

B £ Tadashi FURUHARA 214 FOIE Kazumasa SUGIYAMA

Hig GO Prof. EHIR GO Assoc. Prof.
=) E’; Akira YOSHIKAWA

ROAWK7 BF4#y  Rodion V. BELOSLUDOV

Advanced Materials[ &) &Rl
KEANDZRITIE

HMEMERMEREEX—IF. AR CREENH
Kl 7 AR, FHEA EEL TR MR DA/ R—T 3
VBT EHBMIC, 198TFEICHTRMAREMER & L THE
SN, Z0%, FEMEFTHAERR. EBH 7 RABEMEL
VR—%RRT, 2013 FICREDOLIRIHITINEL-, At
VR—IIHERER TRLFTHE BERLS. BERMR.
EFEMRL REREMEEOREEMH ORI EBET &
FIC, BBERIB OB EIERET OB EREICLY
MHRIS2ARDDZEEBIELET,

Advanced Materials Make Dreams Come True
— A Bridge to the Future

This center was established in 1987 as the research
center for the development of new advanced materials,
process technology and analysis method for innovation.
The Center was reorganized to the current in 2013
through Laboratory for Advanced Materials (LAM) and
Advanced Research Center of Metallic Glasses (ARCMG).
The Center develops various materials and processes
in the field of social infrastructure, energy consumption,
environmental protection, information and biotechnology,
and aims to deepen material science by elucidating the
mechanism of function and establishing guidelines for
material design.
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Metalloid substitution elevates simultaneously the strength and ductility - NV . - S

of face-centered-cubic high-entropy alloys,Acta Materialia, 225, (2022), (@) = —+—77XHEETJLH”jaOtU‘?Egjq]@'ﬁ"ﬁ@t‘%%\ (b) HAT b
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~7 M
(a) Molten metal before and during high-pressure gas injection, (b)
SEM image of alloy powder prepared by gas atomization, (c) Size
distribution and (d) Aspect ratio of typical alloy powders obtained
by gas atomization method.

A RLAYSL R, AR MR RE SRR

material fabrication, microstructural controlling, material characterization, material function, collaborative research

Keywords
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High Field Laboratory for Superconducting Materials
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The unique Cryogen-free

hybrid magnet generating
28 T'in 32 mm bore

SRS B, BB, B, Bk 1E

Keywords

Exploring Novel States of Materials
in High Magnetic Fields

High Field Laboratory for Superconducting Materials
(HFLSM) is the international COE of materials science
in high magnetic fields. As the major instruments, hybrid
magnets, cryogen-free superconducting magnets and
conventional superconducting magnets are installed.
HFLSM offers varieties of research opportunities for
domestic and oversea users. HFLSM was established at
1981 to develop the superconducting wires for nuclear
fusion reactor. Since then, it has contributed as the COE
of materials science in steady high magnetic fields. From
2020, it forms the High Magnetic Field Collaboratory Japan
with other pulsed field facilities at the University of Tokyo
and Osaka University. Researchers are investigating the
properties of magnetic compounds, superconductors,
semiconductors and alloys in high magnetic fields to
develop the innovative materials and to uncover related
mechanisms. The materials processing and crystal growth
in high magnetic fields have been also conducted.

ERBEEAREZAWT BIEE T T25TORESZFKE
T REAEBIEER A, 52mmO ERZERICEAE TIEH
RESD25.1TORS % FKET D,

25 T Cryogen-free all superconducting magnet by using high-
Tc oxides superconducting wires. The world highest magnetic
field of 25.1 T in cryogen-free superconducting magnets is
generated in a 52 mm room temperature bore.

high magnetic field, superconductivity, magnet technology, magnetism, transport
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Keywords

Creation of Innovative Energy Materials and Hybridized
Modules that Contribute to the Use of Solar Energy and the
Maximization of the Three “Storages”

Decarbonization of society is now an urgent issue for
all humankind, and Japan aims to reduce its greenhouse
gas emissions in 2030 by 46% compared to 2013. The
use of solar energy is imperative to solving this challenge,
but its use is still not sufficient. In order to cover Japan's
annual energy consumption with solar energy, about
4% of the country’s land would need to be covered with
“solar cell” panels, but only half that amount would be
needed if the current conversion efficiency were doubled.
In addition, since solar heat and waste heat can also be
converted into electricity, it is also essential to improve
the performance of “heat storage materials” that can
store heat directly and “thermoelectric materials” that
can convert heat into electricity. Moreover, in order
to stably use solar energy for electric power, which is
affected by the daily weather and daylight condition, it
is necessary to improve the performance of “storage
batteries” for nighttime use electricity stored during the
day and “hydrogen storage materials” for wintertime
use electricity stored in summer. Furthermore, the key
is the modularization and systematization that enables
the creation of innovative energy storage materials that
exceed existing performance.

At the Collaborative Research Center on Energy
Materials, IMR, we accelerate materials science research
that is indispensable for the creation of innovative energy
materials and hybridized modules, that contribute to the
utilization of solar energy and the maximization of the
three “storages”, and aim to realize a carbon-neutral
society by 2050.

FIRTANF MR REFLARALTOEEF YU THIE. R VRERE £ER KRB, ShEABGE
cutting-edge energy materials, structural and carrier control at the atomic level, environmental spin power generation, advanced all-solid-state secondary battery, high efficiency solar cells
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Center for Computational Materials Science
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Figure 1: 10 Billion Atoms Molecular Dynamics Simulator
Development for Revealing Chemical Reaction Dynamics

Keywords

Support for Materials Design by Superlarge-Scale Simulation and
Development of Application Software for Supercomputer

The first main task of our center is supercomputing
system administration and support; WAdministration,
operation, and maintenance of our supercomputing system,
(@General supports for users of our supercomputing
system, ®Supports for parallel computation techniques in
our supercomputing system, and @Holding lecture courses
for application software in our supercomputing system.

The second main task of our center is research and
development for computational materials science; ®
Development and application of superlarge-scale
application software for the supercomputer, ®Development
of multi-physics computational science methodology and its
application to materials design, @Research on basic theory
for multi-scale materials science and its application to
materials design, and ®Research on materials informatics
technology and its application to materials development.

The third main task of our center is collaboration
with and support for other institutes and projects; @
Collaboration with HPCI (High Performance Computing
Infrastructure), @WSupply of our computational resources
to supercomputing consortium for computational materials
science (collaboration with supercomputer centers in
Institute for Solid State Physics and Institute for Molecular
Science), @Collaboration with and support for the
Program for Promoting Research on the Supercomputer
Fugaku, @Management of the Professional development
Consortium for Computational Materials Scientists, and @
Management of Computational Materials Science Forum
(collaboration with Supercomputer Centers at the Institute
for Solid State Physics and Institute for Molecular Science,
and Osaka University R3 Institute for Newly-Emerging
Science Design).

Nififi b YSZ

B2 2BRF RO E B
MR EROMIERIG T2
L—3r

Figure 2: 200 Million Atoms
Catalytic Reaction Dynamics
Simulation for Solid Oxide Fuel
Cell

A==V E2—R SEMRZ BARES 2L -3y RAFTAPVIRRAFRI—ILyIalb—Yay
supercomputer, computational materials science, superlarge-scale simulation, multi-physics and multi-scale simulation
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Office for Professional development Consortium for Computational Materials Scientists (PCoMS)
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Head : Prof. Specially Appointed Assoc. Prof.
Momoji KUBO Yayoi TERADA

H—DZRABZEA.
MR FEDRERE B A D A DB

RAVY =T LG LBEYERNZEBEER IS
. ZERto2EREEFELOD, N (/X7 r—< RV
Ea—T4r/ Efi#RELTHEREZNBORERRL
AN TEDAMERDOREZEFL. RIS, EFHAR
HEOREEREXELET,

2015F8RICERILSIN ATV Y =T Al IBE EiL
RZ(FLLTEBRBMRAR). ERAZ(FEEL TR
KA. BAMFZMEREE S FRIFMER., KRKZE(FL
LTIV —IY I PA TV RTFYPA VR =) TSN
TWET, XBREEARNERTAMBRERDBEDEE
HARI32022FE E TR T LEL 727N, 2023 FEE LUK H | &k
T HEYERFLBICBIREFAEE~(DRIERD
TRA—NUTHTIvo)—R =, RhPEFHEEEIHK &
HREVEQEERBETI/N—2av2EIHTEAME
RAIEETHARE, EREGEIH- R FE, B3 EAE
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Supporting Young Researchers Challenging
Interdisciplinary and Transdisciplinary Fields of
Computational Materials Science

The consortium encourages young researchers in
computational materials science to acquire the cutting-
edge skills of high-performance computing and broad view
of interdisciplinary fields of materials science, condensed
matter physics, molecular science and materials design
and supports their career paths.

In August 2015, Tohoku University, The University
of Tokyo, Institute for Molecular Science and Osaka
University established partnerships under a MEXT
program, building a consortium for developing human
resources in science and technology. The subsidy period
of MEXT program ended in March 2023, however we
keep to support the highly motivated young researchers
in computational materials science who lead the future
global academic community with pioneering innovation on
diverse academic and industrial fields.

STEVMERZEAMERIY Y -V 7 LiEEE
Office for Professional development Consortium for Computational Materials Scientists (PCoMS)

(Hemamp WEbxs)
Tohoku Univ. (Representative)
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Univ. of Tokyo

Tohoku Univ. M5

f—  WRHTE e SGTEHYE e HP
condensed matter physics  molecular science materials design

H—ofMAnsRi. HHMEOMERAIAHOAR
Supporting Young Researchers challenging interdisciplinary and

transdisciplinary fields of Computational Materials Science
R EERI0 TS L /A=t a M AR BRTO TS L

Meaxt Ganeration Professional Development Innovative Professional Davelopmant

supporting the young researchers who lead the future supporting the graduate students, post-doctoral fellows,
global academic community assistant professors and lecturers who are pioneering
innovation on diverse academic and industrial fields

RIVFRT—IYERFE AV Ea2—RIal—2ary N N7 Fx—VRAVE2—T4V T
multiscale materials science, computer simulations, high-performance computing
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Quantum Beam Center for Materials Research
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Head : Prof. Prof. Assoc. Prof. Assoc. Prof.

Prof.
Rie UMETSU Masaki FUJITA Tetsu ICHITSUBO

Prof.
Ryuta KASADA

Goro MIYAMOTO Kenta YAMANAKA
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Figure 1: This center operates three neutron instruments in a
reactor facility and promotes unique research in material science
by utilizing novel neutron scattering techniques.

Keywords

Innovative Materials Research through
Complementary Use of Quantum Beams

The Center of Neutron Science for Advanced Materials
and the Center for Advanced Light Source and Materials
Science have been integrated to form the Quantum
Beam Center for Materials Research (QBCMR) in order
to promote collaborative materials research utilizing the
unique characteristics of each center. The Neutron Section
provides general users with the opportunity to conduct
experiments using the neutron diffractometer and neutron
spectrometer managed by IMR at the JRR-3 research
reactor on joint usage. The Synchrotron Radiation Section
strengthens collaboration between researchers involved in
synchrotron radiation research, primarily at NanoTerasu,
and works to contribute to the development of materials
research using synchrotron radiation. Furthermore, we
will establish a platform for the complementary use of
neutrons and synchrotron radiation in order to promote
multi-probe materials science research.

*J. IJ
- \ _i‘ )
= L S ] |
H2:BE P REXIRAER I ABETF ¥ N—ADIZF2T~
72y b
Figure 2: Resonant Inelastic X-ray Scattering with Ultrahigh

Resolution Soft X-ray Emission Spectrometer and Miniature
Magnet in the Sample Chamber

EFE—LA HFEEFE—L /A bAVEE Y. J-PARC/IRR-3. 7/ T5 &
quantum beam, neutron beam, synchrotron radiation, J-PARC/JRR-3, NanoTerasu
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International Collaboration Center (ICC-IMR)
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Keywords

Promoting International Collaboration
Research and Exchange in Materials Science

The International Collaboration Center of the Institute for
Materials Research (ICC-IMR) promotes international collaboration
in materials science. Its activities are coordinated with the National
Joint Usage/Research Center System conducted by the research
divisions and centers of the IMR. The ICC-IMR aims at creating
a worldwide community of materials science researchers and
contributing to educating young researchers in becoming world-
leaders in their fields. The ICC-IMR is a gateway to facilitate
diverse collaborations between international researchers and the
scientific staff of the IMR.

The ICC-IMR coordinates six different programs: 1) International
Integrated Project Research, 2) Visiting Professorships, 3)
International Workshops, 4) Fellowships for Young Researchers,
5) Coordination of International Collaborative Projects, and 6)
Materials Transfer Program. By these activities the ICC-IMR
stimulates a broad spectrum of international collaborations
that often result in formal exchange agreements with overseas
institutions. Additionally, the ICC-IMR supports the Kinken-Wakate
School, an annually held International Summer School for materials
science, addressing Ph.D. students and postdocs.

We welcome applications for funding all activities from
international researchers (after consultation with IMR staff). After
thorough peer-review the ICC-IMR Steering Committee ranks the
proposals and makes funding decisions four times per year.

ICCAMR
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W St 1
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ICC—IMR News No. 14 January 2024

international collaboration research, international exchange, international programs
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Laboratory of Low Temperature Materials Science

ER B G HHR

B

At EKER
Assist. Prof.

Shintaro NAKAMURA

LR #E 55 B

Head : Prof. Assoc. Prof.
Takahiko SASAKI Tsutomu NOJIMA

#LWMERYEDRR L %
HisL T

MEDLL BEEXTIF3ZLICITHELETRR
ERTLOICAEVET, ARRETIE ERICBWVLWTEEIC
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TV I RZERAWT-BIGHEEBERE, 2RTRETFEBERE,
BiSPH S BEEICETIMELEICEDTVET,
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Electric Double Layer Transistor
(EDLT) Gate electrode

- q.-‘:':'l’q.-‘:;*uf;"»'_' i

BRAFEBLEZRRILIIENTEZBR_EE

Exploring and Controlling
Low Temperature Properties of Materials

In this laboratory, we study the quantum phenomena
occurring at low temperatures in various superconductors
and highly correlated electron systems. In addition to
understanding the fundamental properties of these
materials, we focus on controlling them in the form of thin
films and devices, which leads to finding novel physical
phenomena. The current research subjects are the
electric-field-induced superconductivity, two dimensional
superconductivity with atomic-layer structures and exotic
superconductivity in magnetic fields realized in electric
double layer transistor configurations.

This laboratory also contributes to the support works
at Center for Low Temperature Science, where we
supply liquid helium for various research fields and teach
the low-temperature experimental techniques. Various
experimental facilities for low temperature researches
are open to the scientists of Tohoku University and
cooperative researches are now in progress.
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Examples of superconducting transitions in various field-effect-transistor
(EDLT) or thin film devices prepared in this laboratory.

b5 P2 & (EDLT) DERK

Schematic drawing of an electric double layer transistor
(EDLT), which can cause electric-field-induced
superconductivity.

EERYER ERFEBCE RFEBRCE MEEEFR
low temperature physics, electric field induced superconductivity, superconductivity in atomic layer materials, strongly correlated electron sysytems
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Laboratory of Alpha-Ray Emitters

BHiE HR
Head : Senior Assist. Prof.
Kenji SHIRASAKI
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Physics of actinide Observation of irradiated materials

TIF /AR ERMILEMDOERD
oD TF S T—oF(EL) Ltk
CRIEEE (K)

hos - s

Tetra-arc furnace used for preparation
g of actinide compounds (left upper)
© and physical properties measurement
J_' system (PPMS, left)
mattE RIS (RD G ARIE. 70 F /4

radioisotopes, nuclear materials, actinide

Keywords

A Supportive Facility for Material Sciences for
Nuclear Fuels and Radioisotopes

Our laboratory facilitates the use of more than 190
different radioisotopes and nuclear materials. This facility
accommodates physical, chemical, and radiochemical
researches on actinides compounds, and material scientific
researches on the irradiation effect by using Nanoindenter
and electron microscopes.

Especially for radiation therapy study using shortlive
alpha-ray emitters, we only provide Ac-225 produced
by Th-229 (U-233 source) milking method to domestic
research institutes in this country. For a series of
physicochemical study of uranium intermetallics, a physical
properties measurement system (PPMS: the highest
magnetic field of 9T) and a tetra-arc-furnace for single
crystal growth were installed in 2008.

We produce suitable research environment to
collaborative researchers under a close cooperation with
International Research Center for Nuclear Materials
Science.

REHMEFAR

Radiation measurements

BHEMEBERO-DDER
REFEME(TEM, £L) &
EERE T EME(SEM, £)
TEM (left upper) and SEM
(upper) used for observation
of irradiated materials

EIRERRE DR L D 728 D $hERK
=B 8

Glove box with lead shielding for
handling high dose sources

N (a=x7

compounds
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Analytical Research Core for Advanced Materials
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Head: Prof. Res. Assoc. Res. Assoc.
Eiji AKIYAMA Kenichi NAKAYAMA Makoto NAGASAKO
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ERE ICLBCS/ON/HAHT, HAXIRDITIE, /F 70~
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BEREETIXAIRIDHOITEE
ICP-AES instrument

Keywords

Chemical and TEM Characterizations for
Advanced Materials

The Analytical Research Core for Advanced Materials
(ARCAM) gives elemental composition data, and supports
TEM analysis of metal and inorganic materials. We also
develop analytical procedures in order to obtain reliable
analytical data. The ARCAM assays major and trace
elements in consigned samples by using the following
methods: ICP-AES, ICP-MS, flame and graphite furnace
AAS, microwave induced plasma AES, CS/ON/H analysis,
XRF, ion chromatography, and conventional chemical
analyses including gravimetric analysis, titrimetric
analysis and spectrophotometry. Additionally, we
provide TEM analysis services (which enable evaluation
of microstructures, crystal structures and chemical
compositions in nano-/meso- scale) on structural and
functional materials and microdevices.

S0nm

S50nm

TEM IC&2 6P OMBITHEY ORI Y EV S
Elemental maps of precipitates in alloy by TEM

L2 HVETE, ZEETTR M. TEM 247, TEM SEHER

chemical characterization, consignment elemental analysis, TEM characterization, TEM specimen preparation
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KINKEN

B
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SHYY—FNAF4+
KINKEN Research Highlights

N7y b
Pamphlet of IMR

the IMR website

For Better Communication
with Society

The Public Relations Office (PRO) handles official PR
activities of IMR. To inform the public about the IMR’s
research outputs and provide intellectual resources for
the scientists and engineers inside and outside of IMR,
we publish “IMR News,” “KINKEN Research Highlights
(KRH),” “IMR Abstracts,” as well as pamphlets for the
visitors. We also manage the IMR’s website with timely
posts on press releases, awards, events, and other news.

In addition, we engage in other public outreach activities,
which have become increasingly important in recent years.
We organize and host KINKEN Open House (held every
other year) that attracts thousands of people. The event
provides a place of interaction between local residents—
mainly elementary school students—and researchers to
communicate the appeal of science. For middle school and
high school students, we arrange laboratory tours and talk
sessions with IMR students throughout the year to help
them explore future career choices. Going beyond simply
disseminating information, the PRO thus aims to make
educational and social contributions through effective
communication with the public.

L3R5 IMR=2—X
PR Magazine IMR News

AR IRERE
IMR News for Students

EREDANRZE
Tour of IMR by
high school
students
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Review Office Web Site “ActIMR” reporting Activities of Institute for
Materials Research

(https://www.review.imr.tohoku.ac.jp/)

Contribution to the Evaluation of IMR
Research Activities

Our office files data of research and education activities
of staff members and provides these data for the internal
review and further additional information to various
external evaluations. We also investigate the future
direction of fair review for university research by analyzing
various reports in Japan and foreign countries and also
various academic databases.
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2022 Annual Activity Report

Activity Report of Institute for Materials Research (2022 web version)
(https://www.review.imr.tohoku.ac.jp/rep-self/22/akahon2022web.
pdf)
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Network Office
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Head : Prof. Prof. Technical Staff Technical Staff Technical Staff

Momoji KUBO Tetsu ICHITSUBO Masashi OHBA Wataru ABE Kota TANNO

L N - e AN Providing Comfortable, Stable and Securely
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Y—NERTEEDORMEE

A technical staff working in the server room

High Speed Network Environment

Transfer of information has been made a greater
capacity at high speed by the rapid progress and
proliferation of networking technology. Information
network through computers including Internet is necessary
for our daily activities in the academic and research
environment. For example, information dissemination from
website, information exchange by e-mail, information
retrieval on paper search and Web conference over
Internet is indispensable for our research.
Network office administrates an operation and
maintenance of network devices for comfortable, stable
and securely network and also provides technical support
of network and computers for users at IMR, such as ;
@Maintenance of computer network
@Support for Collaborative Research System by Web
service
@Operation and management of Large size printer for
poster, Web conference system, Wireless LAN system
and SSL-VPN service

@User support

@Security measures

ESANVEAL

Equipments for network system
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Assoc. Prof. Assoc. Prof. Assist. Prof. Assist. Prof. Assist. Prof.
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Head : Prof. Assist. Prof. Assist. Prof. Assist. Prof. Assist. Prof.
Eiji AKIYAMA Mitsuru AKAKI Haruka YOSHINO Rui YAMADA Kenta AOYAGI
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WET, NEZRIL. AFTICET2HORDIFREDHELT,
tRZPCHARHAIOVLLI-SMELIRTEZEATE,
AZDREFEEN Y —EXZRHLTUVET,
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From Library to World of Knowledge!

IMR Library holds about 80,000 books and about 1,400
periodical publications related to materials science. Among
them, a wealth of printed and manuscript materials from
the end of the 19th century collected by Prof. Kotaro
Honda, the founder of IMR, are included. All members of
IMR and visitors from other universities and/or institutes
are welcome to use the Library, and available service are
provided by four Librarians of IMR.

Main Tasks

1. Providing library service such as lending, retrieval, book
copy and back order

2. Library selection including electronic information service

3. Maintenance of collection materials

4. Planning and management of library orientation for
newcomers to IMR

Books & Journals

Total volume : 78,504 (Japanese : 18,734, Foreign : 59,770)
Serial titles : 1,364 (Japanese : 422, Foreign : 942)
E-journal titles in Tohoku Univ. : 13,567

(Japanese : 36, Foreign : 13,531)

Available Databases

(DBibliographic databases: Web of Science, Scopus,
SciFinder-n, CiNii, etc.

(2Material databases: ICDD Cards, ICSD, Pearson’s Crystal
Data, Alloy Phase Diagrams, etc.

(30thers: Newspapers, Chronological Scientific Tables, etc.

MEZEFUIVTF—av MEZEHYVZ—

Orientation for newcomers

Library circulation counter

HE=E
Reading room
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Counseling Office for Student, Faculty and Staff
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:‘.__ Eiji AKIYAMA Tadashi FURUHARA Momoji KUBO Hidemi KATO Kozo FUJIWARA Toyoto SATO
EHIR GO B (3 B GR) B (30 A GO wifE GO
HE B R ER 2 BE RO W ik AN O
Assoc. Prof. Assist. Prof. Assist. Prof. Assist. Prof. Technical Staff Technical Staff
R - H0R (%) Yoichi NIl Saya AJITO Shiori SUGIURA Yongjie ZHANG Yoshihiro MURAKAMI Kazuyo OMURA
MR BE
Head: Prof. - wWHERR GO RERR GO wWHRR GO ERE—fRR GO AEtRR GO HERE )
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Manager Manager Chief Chief Chief Chief
Hideki SATO Hidetoshi SATO Wataru SASAKI Emiko OYAMA Kohichi SATAKE Akemi TANAKA
Fi ==
% LS
Barrister and Solicitor
Hirotaka HONDA

O &Y OEY DRI HE - 15T
TEZTASLS I

EMTHEVELKTRTCOFE  BHBEDAHL4D, HLD
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ICBALTOMRICIECTWES, BRBO T 74/ —% i
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TYTANDEFEVHNZLET,

ESTR[BATIFL TCIAALIEI N,

URL:http://soudan-hp.imr.tohoku.ac.jp/

For Healthy and
Comfortable Life in KINKEN !

The counseling office provides counseling services
to support and help you with any problems in your daily
study and research life in KINKEN. When something is
bothering you, talking about it is the first step toward a
solution. The office members will help you to deal with
the problems and guide you to appropriate further action
if necessary. We welcome all students, faculty and staff
members who study and work in KINKEN. All counseling
will be confidential.

HEHEE FE (WebXEERH)

Office members (web meeting)

HHRE (KL L2

Consultation room
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Office of Safety and Health
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Prof.

Prof.
Hitoshi MIYASAKA Kozo FUJIWARA
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Make Safety First in Good Health

In Institute for Materials Research (IMR), a variety
of laboratory equipments and the newest experimental
techniques are always employed for the research and
development of materials science. These researchers
involve risky operations and the management of toxic
substances.

The Office of Safety and Health makes safety guidance
focusing on the regular patrol in laboratories, provides
various kinds of safety and health educations, and
technically supports all the members in IMR for the
compliance with related laws such as Industrial Safety
and Health Act in order that they may keep the research
activities in safety.

The Office of Safety and Health, headed by the Deputy
Director of IMR, is composed of selected members of
professors and associate professors, and five technical
groups. It also organizes a regular liaison meeting to make
the important information on safety and health well known
to everybody.

FEEITIECEES. BEES

 FERESETESTE ENIRETRYSALLE
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Education for safety and health
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Safety and health organization

Tev=aT Il
Safety manual

SHBAENIR
Fire drill
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Technical Service Center
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Head Deputy Head Expert
Takamasa SUGAWARA Toshiko ITAGAKI Masashi OHBA
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Supporting a Research in All Fields

The Technical Service Center consists of six groups
which are grouped in four sections. The center is staffed
with 44 members. The main objective is to provide all
phase of technical service for research laboratories,
centers and facilities in IMR.

(1) Planning and Management Section (Chief: Kazuhiro SATO)

+ Supply of technical information
- Assistance for review operation

(2) Material Development Section (Chief: Fuyuki SAKAMOTO)

M Material Preparation Group (Leader: Shin-ichiro TOZAWA)
- Preparation and development of new materials
- Synthesis of high-quality crystals
B Chemical Analysis and Material Testing Group
(Leader: Kazuyo OMURA)

- Chemical and instrumental analyses
+ Characterization of material properties

(3) Special Environment Section (Chief: Kazunori HOSOKURA)

M High Magnetic Field and Low Temperature Group
(Leader: Asato OGATA)
- Operation of high magnetic field
+ Supply of liquid helium and nitrogen
M Radioactive Protection Group (Leader: Masanori YAMAZAKI)
- Support for handling radioactive materials
+ Operation of hot facilities

(4) General Technique Section (Chief: Ken'ichi HONGO)

M Mechanical Processing Group (Leader: Toshikazu SATO)
- Designing and development of experimental instruments
- Preparation of testing samples

M Computer Network Group (Leader: Nobuaki IGARASHI)

+ Service of computer network system in IMR

- Operation of supercomputing system
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Office for Innovative Knowledge Hub in Humanities and Materials Science
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Prof. Specially Appointed. Prof. Prof.

Masaki FUJITA Takahiro SATO Atsushi FUJISAWA
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Innovative Knowledge Hub in
Humanities and Materials Science
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IKH Hub Project that Expands
the Possibilities of Materials Science

In material science, research is proceeding in tandem
with new technologies and the sophistication of
experimental methods. Analytical techniques are also
utilized in archaeology and cultural heritage studies.
However, in such fields, the evolution of specific
technologies tailored to individual research needs and
comprehensive quantum beam analysis are limited.
Therefore, the strategic linkage between material science,
which has cutting-edge technologies, and the humanities
is expected to open up new areas of knowledge.

IMR and seven other academic institutions initiated
the “Innovative Knowledge Hub in Humanities and
Materials Science (IKH)" project in FY2023. This project
aims to establish an interdisciplinary field that fuses
material science and humanities. To achieve this goal,
IMR will serve as a hub and build a system to promote
collaboration with diverse research institutions and
communities distinct from conventional ones. We are
already proceeding with neutron beam analysis on ancient
ceramics, dinosaur bones, etc. Please look forward to this
project.
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Homepage of the IKH Website
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Administrative Office

H O | Organization
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Head of Administrative Office
Masayuki FUNADA

General Affairs Department
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Administrative office
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Finance Department

i5A=E D | Members
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General Affairs Division

Collaborative Research Division

Asset Management Division
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International Research Center for Nuclear Materials Science

@ o3& B [ ¥ FE {&  General Affairs Section

A $ 1% Personnel Affairs Section

+ EIRI B _[ TFRH (% Research Cooperation Section

2 (% Library Section

B OE O _I: A 5t {% BudgetSection

Finance Division
ff‘jx-_ piic] 1% Accounting Section

)z }E%—{% Procurement Management Section
B E 3%

HEJJE'EE':% Asset Management Section

= H‘ﬁ%ﬁ%’—{% Construction Section
i 7 .

Facilities Division _
MBEREE —{%  Facilities Section

——— ZFE & {% Administrative Office

SF6ET7AIRTE (As of July, 2024)
( IRIIEBEBE R OIS 0
General Affairs Department
Manager : Hideki SATO
M General Affairs Division
Chief of General Affairs Section : Wataru SASAKI
Chief of Personnel Affairs Section : Noriko KAYABA
M Collaborative Research Division
Chief of Research Cooperation Section : Satsuki HORITA
Chief of Library Section : Akemi TANAKA

Manager : Hidetoshi SATO
M Finance Division
Chief of Budget Section : Kohichi SATAKE
Chief of Accounting Section : Takemitsu ABE
M Asset Management Division
Chief of Procurement Management Section : Taichi ONO
Chief of Asset Management Section : Tohru KONNO
M Facilities Division
Chief of Construction Section : Emiko OYAMA
Chief of Facilities Section : Hiroaki SAIJO

Administrative Office of International Research Center

for Nuclear Materials Science

Chief of Office : Keiichi OHTA
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