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Professor

Takahiko SASAKI
Director of IMR, Tohoku University

Since its founding in 1916 by Dr. Kotaro Honda as the Second Division of the Provisional Institute of Physical and
Chemical Research at Tohoku Imperial University, the Institute for Materials Research (IMR) — commonly known as
“KINKEN” in Japanese — has evolved in tandem with the deepening of substance and materials science for over 110
years.

Our institute is guided by a core philosophy: “To contribute to the progress of civilization and the well-being of
humanity by creating new materials that serve society through research spanning from fundamentals to applications
across a wide range of substances, including metals, semiconductors, ceramics, and organic materials.” Today, a diverse
talent pool of approximately 500 faculty members, researchers, and graduate students is dedicated to research, driving
the dual engines of scientific truth-seeking and social implementation.

In response to the demands of the times, our research domains have expanded significantly from steel to non-metals
and composite materials. In 1987, we reorganized as a National Collaborative Research Institute and adopted our
current English name, the Institute for Materials Research (IMR), establishing our status as a global hub for materials
science. From the invention of KS magnet steel by our first director, Dr. Kotaro Honda, to Sendust alloys, silicon carbide
fibers, and soft magnetic amorphous alloys, we have delivered numerous practical materials to society. Simultaneously,
we have spearheaded pioneering fundamental research in the discovery of new substances and the elucidation of
physical properties such as magnetism and superconductivity.

The greatest strength of KINKEN lies in its interdisciplinary research structure, which seamlessly integrates science
and engineering. Furthermore, we operate world-class research infrastructures, including irradiated materials testing
facilities, high-field magnets, and supercomputing systems. As the Global Institute for Materials Research Tohoku
(GIMRY), certified in 2018, we promote the co-creation of knowledge with researchers worldwide and remain committed
to nurturing the next generation of talent.

In December 2023, Tohoku University was selected as the first University for International Research Excellence,
embarking on a journey of transformation looking 25 years into the future. KINKEN is determined to lead the next
generation of materials science, fueled by the university’s core commitments: “Impact” (creating social value), “Talent”
(nurturing diverse capabilities), and “Change” (self-transformation and challenge).

The words left by Dr. Kotaro Honda — “Cherish the present,” “Never stop trying,” and “Industry is the training ground
of academia” — live on within our traditions and have been sublimated into a spirit that constantly seeks innovation.
With the pride that “KINKEN is more traditional than any other, yet always innovative,” we will fulfill our responsibilities

to the research community and society as a primary pillar of a world-class research university.

We look forward to your continued support and cooperation.
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Historical Background

EEMBRRAHARELEDOBARTIE. F—RERKEOLETHAELI S DYEDHANBE ICHIREN, Z&I(C
CEERCHMOBHROMHEICBONTVWEL, ZD7-H1915F8AIC, RILFEARFER AR ICHRIN/-MEEEL
FHMEMICAREL L O FOMRZBRIET 2HE1ED Ki<1916F4F(C, HKWOMRZ BRI LT DHE2HEHAESZ I N
MELZAREFLLTRELE L, BEBLCRSHRBIELIIKSHATMEFHEBALE LI, ZDI LA LKI00EFEICH
o). ARRAABEAPRICE TE2EBARORONFELLTHREZLOEBZH T TN AMEHEITEY BT BRI
e ELL,

1987458 AR IEIMHBZOREBHLES EHRMERDO QAR RICHICT 570, RILKXFHELEHLE
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
(1981)RBF56E 48 1H MHEBBEMFIFRERERLE

(1986) iBf1 61 & 4 A 1S ERU2SEEHOLHEY ZhL
(1986) HBFO 61 £ 3LITAA 7 Uy F=F %y b5Erk (Y R R E EHS)
(1987) BBF1 62 % 3 B F R (15 8E)

(1987)EBfN 624 5 A 21 H <EXRAFAHAFTATICHE

Institute for Materials Research, Tohoku University | 2026



(1987)BBFN 62 F 5B
Vi
Vi
(1988) BB 63 F 6 B
(1989) F 5%,
(1989) 5%
(1991) Fpk
Vi
(1992) F 5k
(1993) F 5k
(1993) Fpk
(1994) &
(1994) 5K
(1995) F%
(1996) F 5k
Vi
(2000) FRE 12 £ 10 B
(2001) R 13 & 4 A
(2002) ¥R 14 &£ 4 A
(2004) ¥ 16 £ 4 A
Vi
(2005) FRL 17 4 B
(2006) L 18 4 R
(2006) FrL 18 &£ 11 B
(2007) FRL19&E 4 B
(2008) ¥ 20 £ 4 A
(2010) ¥ 22 £ 4 A

Vi

TTE 47
JTE 5 R
3F 48

4410 A
54 48
5% 12 A
6F 38
6410 A
7% 38
8% 5H

7
(2011) 5k 23 &
(2012) Fpk 24 &
(2013) ¥Rk 25 4
(2014) ¥Rk 26 4
(2015) Fpk 27 &
(2016) 5k 28 &

VA
(2016) ¥R 28 & 5 A
(2018) ¥R 30 £ 11 A
(2019) ¥R 31 &£ 4 A

% A
(2020) 50
(2021) 470
(2022) 470
(2024) 470
(2024) 440
(2025) 440

Vi

4 7
6 A
4 A
4 B
4 B
4 5

2% 2HA
34 10 A
45 48
64 47
64 7H
T¥€ 4R8

21 H

11H

29 H
12 H

1H
1H

11 H

1H
1H
1H
1H

1H
1H
16 H
1H
1H
1H

1H
1H
1H
1H
1H
1H

21 H
13 H
1H

1H
14 H
1H
1H
1H
1H

HEMFEBFIIERFIIE, 165 PIBMEE, 298P L 4B
MEFTEM R RE

BEEL % RIISOMA & Institute for Materials Research (IMR) |2 24#R
EEMREBPILEBFIE, 30EBPI & 4B

MEMBIRERIFFIBERICT 7 F / 1 FTRERETER

MEBESMRIARER ’&I‘ﬁEiﬁfiﬁMﬂ%ﬁ%ﬁﬁ%ﬁtﬂﬁﬁﬁ(~1991$3H 31H)

M SRR B B B MRt 2 —% B (~200143831H)

M EFTEM A RIERIC 2R BRE 0
TR T BRI 3%

FRATER R E

25 EE5TR

2—/8— v b 21— XK

AL ERERETT

35EETTAK

RERR F v 2— (ZALRMBER) FRE
ME R MBS % BT R M Rt R ER
HEMRZE Y X —KRE

i miIm B EM R v & — %Eﬁz‘fﬂﬁf:#’“
MEMRRZFEER7AY T4 7 2—RE (~2008F481H)
EMAKFEOEAMUICEWVEKRZEADKRET 2EEMAMARRME RS
MEMRIERERFM AR ZMEEF I R LF —MEBFEBHERE L Y % — L8R
MY EFT =M R SRR R IES %Wféﬁﬁ72ﬁmﬁnt/ﬁ & R

MR e iR ARt X — 3% B (~201143/831R)
KEBTRKEMHRZTIRRZRERAT L X—F
&ﬁ%%%7—bwtyﬂ (g |
ERHEREAE L X —

MR ERFA - %Hﬁﬁn%ﬁt:;’t’ﬁ
fﬁlﬁ%&/-\%ﬁwﬁm/—\m%t/& %8 (~201543831A)

b FYEMRR L > 2 —%E (~2024E6830R)

MEMEiEREA X — E(NZOMESH 315)

BIRE LT/ EREEEM R RRR Y 2 —&E (~2017F3A310)
MESEN 7 AEaWREy 2 —% M]‘)Exﬁ;’%fﬁ,ﬁﬁﬁ%ﬁ%t VR — IR
BERL N EFEMEE 2 EBETFEMEL Y 2 — LR
MELHE T AL F —MREBETHARR L X —

MRR R A - %Hﬁﬁnifkﬁo) BIE BT

WEEFZBLIBEE Y 2 —%E(~202453/8311)
EEMBEMRRMEILE RS

PR ZERRE R - EEAFTHSICERTE

ZEMRERFISERFI % BELL L. BhATTZRER. i - BA I R EPI % 3R B

(A

& (~201841H26R)

punoigoeg [eo10ISIH

FIRET A AR v & —%E (~2024$6)EJ 30H)
RERSEHIBEFERLI (BEY) |
MREZERAERFA - HEARRIOF EE;FE
FHRBIE F R RIS A E R % 3%
%%E—Aﬂmwgﬁﬂm%ﬂya—%ﬁﬁ

MEXIELy 2 —%KRE
FIRBETHEMB L X — A FILLIREMEL > 2 —ICSUE

Institute for Materials Research, Tohoku University | 2026



punoigxoeg |eol0ISIH

=

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)

Z

1994 (March)

2000 (October 1)

2002 (April 1)
2004 (April 1)

V4
2005 (April 1)

2006 (April 1)
2008 (April 1)
2010 (April 1)
/]
Vi
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)

2024 (April 1)

2024 (July 1)
2025 (April 1)
VA
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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.

The Liaison for Innovative Knowledge Hub for Humanities and Materials Science was
established.

Quantum Beam Center for Materials Research was established.
Research Support Center was established.
Tohoku Center of Excellence for Microscopy was established.
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1967.10.1-1970.9.30 1970.10.1-1974.4.1 1974.4.2-1979.4.1 1979.4.2-1984.4.1 1984.4.2-1987.3.31

F16 1 BITR F18 K

B 144 #1548

TR B B OR & WK B O® B A EKE % F E B A
Makoto HIRABAYASHI Tsuyoshi MASUMOTO Kenji SUZUKI Hiroyasu FUJIMORI Akihisa INOUE
1987.4.1-1989.3.31 1989.4.1-1994.3.31 1994.4.1-1998.3.31 1998.4.1-2000.3.31 2000.4.1-2006.11.5

B2 B2/

194 220

Fog — I woR Ot I ST N a7 R =
Kazuo NAKAJIMA Mitsuo NIINOMI Koki TAKANASHI Tadashi FURUHARA
2006.11.6-2009.11.5 2009.11.6-2014.3.31 2014.4.1-2020.3.31 2020.4.1-2023.3.31
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Campus and Buildings

BERF

ﬁmﬁﬂhﬁ
mRmREE Y, 9 il

High Field Laborater,y Annex

Laboratorylofjlowhllemperature

BT

T EM TR AT

EEMHMRFHREEF T ¥ —
MERZERMRER L 2 —

SEBMEM R tim T R —
MR T HARFFRE Y X —
KERAMIKRZYTZ7A4 bFT7 4R

7D):7hﬁ

Cooperative Research
Project Laboratory

Eﬁmﬂ+t/9—

=

469 North Gate

%Eg!
&Hﬁiﬁ

SPEE
Security Office

%@7#&

MultizUse Laberatory

;%ﬁ
B

Laborator)ﬂof
a-Ray, Emltters

SFEE =
Security Office —’EE

B2

Techmcal Plant 2

m%EH%%ﬁE

Eﬁﬂﬁ?%ﬁf
International Center o
Educational Research

MaterialsiSeience

HondalMemorialliall

IEME Main Gate

The Address of Each Facility

(£ - BEES REREEES

T 980-8577

. N 022-215-2181
EHELETEEXFF 2-1-1
T 311-1313

029-267-3181

RYRR R IIHE A BT R AT 2145-2
T 599-8531
RBRAFHRE P XFEET 1-1
AERAMAKFFEESF v /IR
A/ R=2 3V FPHTFI—RT—FIRALX—H30985F

070-4355-3206

Institute for Materials Research

International Research Center for
Nuclear Materials Science

Collaborative Research Center on
Energy Materials, Osaka Metropolitan
University Satellite Office
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2-1-1 Katahira, Aoba-ku, Sendai, Miyagi 980-8577 +81- (0) 22-215-2181

2145-2 Narita-cho, Oarai-machi, Higashiibaraki-gun, Ibaraki 311-

1313 +81- (0) 29-267-3181

Lab 309, Smart Energy Building, Innovation Academy, Nakamozu
Campus, Osaka Metropolitan University, 1-1 Gakuen-cho, Naka-ku,
Sakai, Osaka 599-8531

+81- (0) 70-4355-3206
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Honda Memorial Hall

j&%%ﬂ;@ﬁﬁ Honda Memorial Hall

[RZRRENL. AARAOAIERE T RALTFEKRS

%6{%”3%’6‘%ﬁ;of:$%%ﬁﬂﬁf§i@$%7‘ﬁ%k25ﬂfﬁ

DL EN-ERed RIEATAPA%ZL>TER
Li L,7‘:o 19394 10A T L., 19414108 IC5&RL 72
BHor o) — MEIRER T, ENEE2, 21T OFRET
To LUK, FHILICHY, FARMOKZEAELTZD
BEEHE-CEE LT, BILS0AFEOBRICIEARSZRER
PEEINELT,

0%k, ERERCEMICEADNROND LS 1T
Zehn ARARMBILISAFREREBTEDO—RELT,
1994F5AAEFIOR ICH T CEEmOMMBPNERE
DUEEBIELNEINEL, TEICHI>TIE, H
RBEZUTEMONEEEZ IR WK IT, KR — LR
FDORBR%ZRETZHREDRBAMINE LT, &
BOELREREICIE. TRE, EHBMW. BREEL LD
BEEIN. ZDIENIC, FTICAARFAOERHARESE
D7-HDEARER GE. TARAAEE) © AFBDOH 4D
BATE AR ICIG T 270 ORMBEREIFRITONE
L7z BISZ50AFEDBRICIIAS R REDEHFEH O Y.
ERETRELFERINE LT

2016 F DAITZI00FFICIE. RS HEBELERETE
ZVZa—TNL, SYELDOTRDF IR OE L P
REREZEWII2L—ROFALTWES, %5
REICIASEIHNERICER SN CEER/ — b
EBIZLOINEROBANRBRINTVET, ENE
TREICIIKSHAMZIELD. KRARALHARBREL. £
DIEBICLV B IN-RBEDOHEMCZORMBE
ZETLTVLET

2021F10BICEA S RBEN EHRBE R XY (BE
ICEHIN, RBAADOEZLDORFELNFNTLET,

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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Organization

R EAARZEE Hi%

Director (Prof. T. SASAKI)

TR M FE B
Deputy Director (Prof. H. KATO)

gk =2k FHER
Deputy Director (Prof. H. MIYASAKA)
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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. Y. P. CHEN)

Low Temperature Physics Research Laboratory (Prof. H. SAKAI)

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. G. MIYAMOTO)
Materials Design by Computer Simulation Research Laboratory (Prof. M. KUBO)
Irradiation Effects in Nuclear and Their Related Materials Research Laboratory (Prof. R. KASADA)
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. H. KATO)
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 (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. M. WATANABE)

Exploratory Research Laboratory (Prof. H. MIYASAKA)

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

Laboratory of Alpha-Ray Emitters (Assoc. Prof. K. YABUUCHI)

(Prof. R. UMETSU)
(Prof. N. NISHIYAMA)

(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)

The Liaison for Innovative Knowledge Hub for Humanities and Materials Science (Prof. M. FUJITA)

Institute for Materials Research, Tohoku University | 2026
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Committees

T &

Director

BlIFf R

Deputy Director
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EEGHHR

Steering Council

AEBFHE RS =

External Evaluation Committee

ELCEE
Faculty Meeting

BExHE
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

EXEESHESE
Promotion Office for Cooperation Among
Industry-Academia-Government

REBEEERE
Office of Safety and Health

B9 B0
Research Laboratories

HEFAZES (B) FREMEES

EFIRILF—MERZERRRE Y X —
International Research Center for Nuclear Materials Science
EEZER

HENAZEES

FREMEES

FEMERAREFR L 2 —

Cooperative Research and Development Center for
Advanced Materials

EEZER

HAMAZES ) RREMZER

BHISBLEM R > X —

High Field Laboratory for Superconducting Materials
EEZER

HAMAZES B RREMZESR

SEMREE Y 2 —

Center for Computational Materials Science
EEZER

HAMAZES ) RREMZER

BFE—LARYEMERHIEL Y £ —
Quantum Beam Center for Materials Research
EEZER

HAMAZES ) RREMZESR

ER£RRE > X —
International Collaboration Center (ICC-IMR)
EEZER

A RS F BRI B HEE =
The Liaison for Innovative Knowledge Hub for Humanities
and Materials Science

BERXER
HEMAZES GO HREFMZES

FiR TR F —MRIBTHAAE L > 2 —
Collaborative Research Center on Energy Materials
EEZER

REZEL R —
Research Support Center
EEZER




Eﬁéﬁﬁ%gﬁ/ﬁ\éé Members of the Steering Council
I ZEf Chairman
BT T (—MEREARRRKZIEREI=R)

Tomoyuki KAKESHITA (Vice President, Osaka University Englneermg Association)

I Z B Member
B fR—
Shinichi ADACHI (Director, High Energy Accelerator Research Organization)

FIES MR (RABNKRASUHEBRTRE)

Masahiro ABE (Director & Executive Vice-President, Tohoku Electric Power Co., Inc.)
AE ER (AFESGHRARERIREAEART 7 A —)
Kaori KAWANO (Fellow, R&D Laboratories, NIPPON STEEL CORPORATION)

B S8 (laeEEFIERER)

Hidetoshi HASHIZUME (President, National Institute of Technology, Sendai College)

AN BB (SWCC HAKUARRIFERER - FRESER)

(RZHRF AREEABS T — IEFAREEES)

Takayo HASEGAWA (Chairman and Representative Director/Chairman of the Board of Directors, SWCC SHOWA HOLDINGS CO., LTD.)

IR OETE (EERAEYEFRAR)

Yohei KOBAYASHI (Director, Institute for Solid State Physics, The University of Tokyo)

BH RE (KRAFESREMERR)

Hidetoshi FUJII (Director, Joining and Welding Research Institute, Osaka University)

EH AE (BLIfRRREAYE MRFREBEER)

Kazuhiro HOUNO (President, National Institute for Materials Science)

B =0 (ERREAE BEMRER 70T« THRARRR)

Michikazu HARA (Director, Materials and Structures Laboratory, Institute of Integrated Research, Institute of SCIENCE TOKYO)

#HE HBRr EIAFAFREFHAEHR)

Nobuo TSUZUKI (Dean, Graduate School of Science, Tohoku Univ.)

B 2 RERFRZRIFHRER)

Hitoshi TAKAMURA (Dean, Graduate School of Engineering, Tohoku Univ.)

HE B (RAAFAFREERFHARER)

Toshiaki YOSHIOKA (Dean, Graduate School of Environmental Studies, Tohoku Univ.)
EE EEZ (RLEAERABEMRERAR)

Takehiko SATO (Director, Institute of Fluid Science, Tohoku Univ.)

Al E (FREXFERBEHARAR)

Kazushi ISHIYAMA (Director, Research Institute of Electrical Communication, Tohoku Univ.)

Bl B2 (EitAZZTYEREHERR)

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.)

E PRI R A

I ZE$ Chairman
AR ZE (B KZEEEMEATAR)

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

HEMEREER

I Z B Member

Elena Hassinger (Professor, Karlsruhe Institute of Technology (KIT))
Izabela Szlufarska
Steven Van Dka (Reactor Manager BR2, Belgian Nuclear Research Centre (SCK/CEN))

(Professor, University of Wisconsin-Madison)

Ilya Sheikin (Senior Scientific Researcher, LNCMI, UGA, CNRS)
Seung-zeon Han (Principle Researcher, Korea Institute of Materials Science)
Roser Valenti (Professor, Institute for Theoretical Physics, Goethe University Frankfurt)
Masaaki Matsuda (Distinguished R&D Staff, Oak Ridge National Laboratory)
KWang—Yong Choi (Professor, Sungkyunkwan University)

J. Javier Campo Ruiz (Professor, Aragon Nanoscience and Materials Institute, CSIC-University of Zaragoza)

Members of the International Users Committee

BsiE AR (RTEAXFEI MRS

Takuro KATSUFUJI (Professor, Faculty of Science and Engineering, Waseda University)

HF BRF (RRKXZOEMEITER)

Maiko KOFU (Professor, Institute for Solid State Physics, The University of Tokyo)

=F KB (BEERIAXFRFRTAFREERR)

Eri MIURA (Associate Professor, School of Engineering & Graduate School of Engineering, University of Hyogo)

REF EF (FERFIFHAREEZR)

Naoko OONO (Associate Professor, Graduate School of Engineering, Tohoku Univ.)

Bl % (RIAZBREEHERER)

Kazushi ISHIYAMA (Director, Research Institute of Electrical Communication, Tohoku Univ.)

X B (REREMHBREEEMAMR)

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

Fit B (ERBEXA /A=Y a3y ZAv— MRt Y 2 —HR)

Tetsuya NAKAMURA (Professor, International Center for Synchrotron Radiation Innovation Smart)
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Budget

{ﬂ_\}ﬂ] 7 EE%%G)@}% Budget for 2025 Fiscal Year

1.8% 0.2% AR BHEA LY

Operating Expense Subsidy (Personnel) from the Ministry of

Education, Culture, Sports, Science and Technology

2.1% W STHREE & Y
Operating Expense Subsidy (Non-Personnel) from the Ministry of
Education, Culture, Sports, Science and Technology

[REATEA -0

Grants-in-Aid for Scientific Research

Hﬂ

ZEMRE

Commissioned Research Fund

HEAMRRE

Joint Research Fund

Lk

Donations

A fehe

Grants

JRHFHE - ME\B XN

Z ot (EIETFHE - KFEIR %)

Others (Supplementary Budget, Disaster Recovery, etc.)

ER S IR F B &

Funding for the University for International Research Excellence

FEEEDOHTE  Yearly Trend of Budget
| s | ¢ |

HFRE Z Dft | B 2 R 5T

BHARE  HEFRE PEFE - | o
NG GWJ?‘;%A.(’ Commissioned Joint EiES BYHBE szERZ) ; fﬂﬂzﬁt
Personnel fran il Research Research Donations Grants Others aune e sy
or Scientific B BT (e e for Interational
Research Disaster Recovery, etc. | Research Excellnce
DA T R 1,866,665 1,781,907 343,429 506,493 319,930 67,236 93,811 9,536 108,156 5,097,163
2025 ,866, ,181, i i ) ) ) ) ) ,097,
B 6 £ 1,818,996 1,769,447 554,268 481,424 203,022 87,728 92,968 14,933 5,022,786
2024 ,818, ,169, ) , ) ) ) ) ,022,
AN
“*gngg 1,749,844 1,837,663 606,870 567,868 203,927 35,594 120,960 1,282,598 6,405,324
w4 LR 1,753,996 1,825,642 622,358 366,354 236,857 36,181 34,580 122,530 4,998,498
2022 , 193, ,825, B} ' ) , ) ) ,998,
A
-ﬂgé}ﬂifﬁ 1,826,007 1,832,499 590,690 401,020 238,122 56,252 32,383 4,976,973

Bifif : ¥ (Unit: Thousand Yen)

e -FEF

Staff Members, Students and Visiting Researchers
SH8ESAIRTE (As of May, 2026)
a) BRE# Numberof Staff 3¢ : %%, #%E. BRICIHHELREHR)EET,

S19U0ieasay SUlISIA PUe S)USPNIS ‘SIaquIs|y Jels / 1e8png

# 1% X  Professors 31 EBE  Administrative Staff 41
HEHIZ X Associate Professors 25 F A& Technical Staff 47
] Senior Assistant Professors 2 R E  Specially Appointed Research Fellow 3
Bh # X Assistant Professors 46 FREIERE Limited Regular Employee 28
B F Research Associates 4 3'5’%"?71%5 g;ig%searchers 18

Part Time Employees Administrative / Technical Staff 52
it Total 297

b) KEFERFAE  Number of Graduate Students

¥ E 1R T H E-ERE% 5
Classification Master Course Doctor Course Total

HEEZEFR Science 26 18 44
TRl Engineering 66 45 111
RERZHZER Environmental Studies 5 1 6
EI¥#%A Biomedical Engineering 0 2 2
it Total 97 66 163

Institute for Materials Research, Tohoku University | 2026
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a) b) ICEENBAEADE  Number of Foreign Staff and Students Included in the Above Members

= KRFBEF4 Graduate Student
Country BHE Bt FPET
Selhoal Persemel R T B RE R
Master Course Doctor Course
4 > F India 1 1 2
4 >~ F&< 7 Indonesia 2 2
E[E Korea 5 1 2 8
2 4 Thailand 1 1
&7E Taiwan 3 2 5
A E China 20 10 17 47
/N> 4555 2 Bangladesh 1 1
~N k7 4 Vietnam 1 1
7'5 )L Brazil 1 1
R A R Switzerland 1 1
R~ A >~ Spain 1 1
7 4 >~ 7> K Finland 1 1
7 7~ X France 1 1
A7 Russia 1
it Total 34 13 26 73

5 SHMTEEERE (2025 Fiscal Year Results)
c) FEIEFRAEE  Number of Non-Regular Students T’ eI

oyl R R FE R E =
Classification Special Research Student Research Student Total
4 4

IR E Science 0

T 2% E Engineering 2 0 2
BIER PRl Environmental Studies 0 0 0
E T Z# %%l Biomedical Engineering 2 0 2
AFR IMR 0 0 0
it Total 8 0 8

d) AZRIAEEE KIERALEL  Number of Visiting Researchers
BEBIR EHIT *1 15

Visiting Professors and Associate Professors

A SRR HRItRE Research Fellowship for Young Scientists 10

F IR 75 5 i

Japan Society for the Promotion of Science AEANFRHATE Pos.tdo'ctoral Fellowshlp for Overseas. Researchers 2
SE AIBEERFZEE  Invitation Fellowships for Research in Japan 2

REEH£EMRE 29

Collaborative Researcher in Private Company

Zofty (ZFEMRERE - ZEFES) 0

Others (Contract Researcher, Research Intern)

5t Total 58

* 1 S-SR ARFIR M A, ICC-IMREEH A  RHFIDEEHE R L

C) d) ICEEFNAAEADEL  Number of Foreign Staff and Students Included in the Above Members

) c EI_Z!S%*—{WTT
= B i - apan ocl(v)eftyS 0
#%?ﬂi??’i MERraE | R

& = 7 Visitin =
Country Special HARE Professgrs Gk

R rch ;
2?332,2%2 Students Assaonc?ate Fi?l%?/esrﬁ?p Postdoctoral| Invitation CF?IIaboraglve RContrahct
Professors | for Young | Fellowship f Fellowships iﬁsFe’fi\r/%tgr }%Zgg:cﬁh
Scientists |for Overseas|for Research
Researchers| in Japan Company Intern

4 > K India 1 1 2
& Korea 3 3
Z 4 Thailand 1 1
AE Taiwan 1 1
7 [E China 2 3 1 6
47> Iran 1 1
ZF—2Z k7Y 7 Australia 1 1
7 XY A USA 1 1 2
7 7 > X France 2 2
037 Russia 2 2
% Z > & Holland 1 1
14 F1) R UK 1 1
it Total 4 10 3 2 2 2 0 23
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W52 iEED

Research Activities

#

=R | Research Papers

AR OMZEE ICLY) HARSN- R T DR w3
(05)RAb-F7FYUTFT 420 24t :Web of Science™¥ iz
X (20264 BIRTE))

SWIXEL  Number of Papers

0 100 200 300 400 500 600
FR29% (2017) ‘ 29 | | U512
FH30E (2018) 22 533
SMFTE (2019) 240 522
M 2 & (2020) 209 W 537
SR 3% (2021) 2570 | 531
£ 4 % (2022) 2 #a3s
M 5% (2023) ZI 2 | ‘
471 6 4 (2024) 722 | |
107 % (2025) 1887 | 20w ‘
0 1 d% Zd% 36% 46% 5(5% 66%
SEAMEREEE R
Ratio of Joint Papers with Researchers in Foreign Institutes
TE
Awards
PEYSR | Topics

REDERBMEMRFALHEDZE

Recent Awards Received by IMR Faculty Members

2E22[E]
BARFIRESE
22nd JSPS Prize (FY2025)

o

€

als B

BEEWRET R 2R AR

BiE B K

Multi-Functional Materials Science Research

Laboratory
Professor Yu KUMAGAI

ES 2N
[t73vomRIC BT AR EOFERSE
MR OHEEL T —2 R~ DAL
Research Achievement: “Computational
Scientific Research on Point Defects

in Ceramic Materials and Creation of a
Related Database”

SHSEENFEMATD
MNERFAERE RERMEFRREM)
MEXT Commendation for Science and
Technology (FY2026), Science and Technology
Award (Research Category)

MR RSB B R Tt R —
BiZ KK B
High Field Laboratory for Superconducting

Materials
Professor Satoshi AWAIJI

ES 2R
[ RAEREHBIRE M KIF R L RR5
ESIEBIREER DR

Research Achievement: “Developments
of Practical Superconducting
Materials and High Field Cryogen-Free
Superconducting Magnets”

Number of Recent Research Papers Published by the
Members of IMR (Clarivate Analytics : Web of Science™
(As of April, 2026))

700

EE
Total Number of Papers
S 5 IMERI L E TR
The number of Joint Papers
with Researchers in Foreign
Institutes
—o— BIMERSHERX R
! Ratio of Joint Papers with
70% Researchers in Foreign Institutes

SEEREAE)
XBHERERY HRZIBRE GERNZIRERM)
MEXT Commendation for Science and Technology(FY2026),
Outstanding Support for Research Award (Advanced
Technical Support Category)

WEHMEMERMEEFK LR —
RATES KA A
Cooperative Research and Development Center

for Advanced Materials
Technical Staff Kazuyo OMURA

FEE:
[RESHERWIHAERREEAMSE
BEROEBLA~DOER]

Research Achievement: “Contributions
to Research and Development, Human

Resource Development, and Shared
Equipment utilizing Surface Analysis”

Institute for Materials Research, Tohoku University | 2026



=z B | Awards
AL EEE Order of Culture BRI EF ORI FAERE (FRITEELY)
Commendation for Science and Technology by the Minister of
A% HAER Kotaro HONDA RRI124E /1937 Education, Culture, Sports, Science and Technology Since 2005
B3 E Prizes for Science and Technology
AR =3 Hakaru MASUMOTO B304 B /1955 e Kazuo WATANABE
g A (FF2 BP9 Research Category) FRRITEE /2005
HJ:EV}ZEB Takejiro MURAKAMI P31 E 1956 e Shin-ichi ORIMO =
ik |- (FF92 BP9 Research Category) FRR2ALEEE /2012 é
_’7? mﬁ_l Seiji KAYA BAI39EE 1964 = - Akira YOSHIKAWA
=/ w2 (B9%:#8P9 Development Category) FRR265E /2014
XALTh¥5# Culture Merit PN Mistuo NIINOMI -
e (FFZ2ERF9 Research Category) FRR2TEE /2015
A N ’ _~
SHEZHE Yunoshin IMAI FRRAERE /1992 = Akihiro MAKINO T
nE ¥R (FA%58P9 Development Category) FR295EE /2017
AR fiZ Tsuyoshi MASUMOTO FRL124EEE /2000 N -+ Takashi MATSUOKA T
LA (FF92 BP9 Research Category) RO 2017
&l EHi Hidetoshi FUKUYAMA TH284EE /2016 3 Eiji SAITOH .
E@m A (Ft92E8P9 Research Category) P29 /2017
STErT— —r — Koki TAKANASHI -
HAZLFREISE Imperial Prize =3 8L (HF924P3 Research Category) FH304EEE /2018
b = Hakaru MASUMOTO BAI214E /1946 = Akihiko CHIBA
L2 = B TE RE (FF%2 58PS Research Category) BHI2EE /2020
. ™ X L — Kozo FUJIWARA
B A% +FrE Japan Academy Prize BR M= (BR3P Research Category) SM2EE /2020
Py Tadashi FURUHARA
K% KER Kotaro HONDA KIE54E /1916 HER 55 (%2359 Research Category) SF5ERE /2023
@ =p : == Dai AOKI
i =8 Takeshi SONE RIE144E /1925 RS X (FZ0HP Research Category) SH6ERE,/ 2024
+ L=k " K Satoshi AWAJI
A _E R ER Takejiro MURAKAMI BRAN24EFE /1927 bt~ S (#9579 Research Category) SH8ERE /2026
BA =2 Hakaru MASUMOTO A 1031 B FRHFEE The Young Scientists’ Prize
_ >
. B/ 1B Tomoteru FUKUMURA £
* A Seiji KAYA BRILTEEE /1942 214 E 2009 3
KK 2} Akira OHTOMO ¢
A R Eizo KANDA B354 /1960 R
ik A Eiji SAITOH 2345,/ 2011
SHEE Yunoshin IMAI RHA24E R /1967
ZEE it Kazuya ANDO FRR 244 EE /2012
b=l iz Tsuyoshi MASUMOTO BAI584EE /1983
ANHE ‘#— Ken-ichi UCHIDA 2545 /2013
#}AR FR Hideji SUZUKI FRRAEE /1992 N L
ME = Yusuke NAMBU P29 E /2017
H#HE BA Akihisa INOUE FRUIAEEE /2002
£3] El=3 Takeshi SEKI FR314EE /2019
EEE =A Eiji SAITOH SHAEE /2022
& k=S Sangryun KIM SH3EE /2021
e ’
HAEERE Japan Prize Il TTE Motomichi KOYAMA ATALEE /2022
| B M AGAWA k244 /2012 -
=il BA asato SAG FRAERS e Bk Kenta YAMANAKA SHBHEE,/2023
AARF LBRF AT MM E Japan Academy Medal HE B— Yoichi NIl AT6LEE /2024
BB A Eiji SAITOH FH2EE/ 2011 g3kt 4&H5  Yusuke NOMURA SHTEE /2025
A A AHEFAE ISPS Prize BIE T kIh55#E E The Prize for Creativity
_ ; } HIRE—ER Kenichiro SASAMORI R 174EE /2005
JIEF  HER Masashi KAWASAKI 18R,/ 2006
RKAR M Akira OKUBO FRL184RE /2006
E#E A Eiji SAITOH FHi234E /2011
BR %8 Takamasa SUGAWARA 304,/ 2018
WH fE— Ken-ichi UCHIDA SHTEE/2019  prgo 28 Outstanding Support for Research Award
g % Atushi TSUKAZAKI SH3ERE /2021 RS AN Kazuyo OMURA S8, /2026
NI v Motomichi KOYAMA SH64EE /2024 EFEEENSERY
Citation of Merit for Industry-Academia-Government Collaboration
B 1& Yu KUMAGAI SMTEE /2025 NERISPAEY
The Commendation by the Minister of Education, Culture, Sports, Science and Technology
S i Kazuo WATANABE 214 E /2009
WE R Akihiro MAKINO TR28%E /2016

Institute for Materials Research, Tohoku University | 2026

17



RYTH - FRIAHTFEH

YINI-DDI PUB MO0 4oIBasay S[endle|y 10} aInAsul [Bq0[D

18

7w

E Iz%%aslﬁ.l*u o 'a“slﬂﬁ

g P

Global Institute for Materials Research Tohoku and ICC-IMR

ERMERRT L. MERFICE T 2EENACOEL
LC. ERERMEE—E L CHELTWET, 20084
I2, ERRERIAFFRZHET 258 LTICC-IMR: EERH
RIFR L Z—%RILL. BADLOMFETE DORIE, EHE
HE#HE. BE7—2av 7 Joint Laboratory DRk
BREDMBEEATHo>TCEELT, ZOLOIBREHOER
ERRFRICE-> T AFTOERFA - EREAFMSIE, 2018
EEICIERERAMNE -£R ARLES | OEANHED—
DELTXERIZAICRESIN, HRRZEEERFE-
HEFEHS: Global Institute for Materials Research
Tohoku (GIMRT)A" % ELF L7, GIMRTIZIRESR —H
HIWZ T, EEMN600HF 0 £ RF AREEZIT AN, EE
IR HERARD /N T HEEEEIB>TWET,

W GIMRT : w2 ERERAR - £REFENRS
GIMRT: Global Institute for Materials Research Tohoku

GIMRTIZ., tHREEKEDFRIBIE DIRE, EFRAA
HELRET H/THEE. BERNICERET2EFHRE
OB -ENER. O3°20BEZEAHEL, ZnEELT,
EAAOHREE -#EAEES LM ZLBOERHN
BEAHTHITIUTNIY—FF =TT FA4T7VR
(MAROA :MAterials Research Open Alliance) DFZEK.
MRBFELBFOEAOERFHEHOBICELVEEAKD
MROEBREROERZBEELTVWET,

AN EE T 2 BBLEMRAR L Z— EF
IxLF—MRBZEBRHARE L Z—Id, HRAICHE)
FRAVHER - RECHREOMERES A - ARER
THY, T FHEMEFEVR—TIE HHRBREHEIC
Bl L7cA—/—arvEa—&%EBHRALTVWET, GIMRT
TlE. o0, BEROMBREAF R LEMEARIC
AADHEENSINTE 7 AT S LEEELTWET,

MAterials Research Open Alliance

National ~
University
 —=
Global Hub of
University, " Materials Science
Research
Agency Local
T Government
Public
University

Domestic Bridge

Researcl
Agen

Oversea

TRV ERARER L2 —PHRETIE YERRK:
ARMER A DI E T AFIDRFICH > TERLIH
BIRIZABFICE TR/ 71T %, HRAMEICE>T
REtL, 7o MU R2ARICHELRRFE - EEZAND

HEAFMBICAHALTVWEY, —A. EFE—LIAHEM
71‘45%%'12/5? —Tld. JRR3%J-PARCIZERE L 7=HEFEL

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.

AEGERAIA L ERMRZHE L RENL
Integration of Large-Scale Facilities and Comprehensive Research Instruments

BFTIX—MRNSERTRE 2—  HEMEZEE 2
In er for

EESBEEHRRR LY 2 —
Hi Center for Computational
aterials Science

ﬁiﬂ&‘Jﬁ-}lﬁ T
vative Knowledge Hub
d Mat

- BRI Materials Property Division
AP - PHRIREHEIRES  Materi als Desg n Division
Research Divisions and Groups - Materi Division
- HE 7042 me Matenals Processing and Characterization Division

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
both domestic and oversea. Quantum Beam Center
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AEBOEACHUET B I UBREAFA LM RHR
% FABIERREANT TlE. AX-HERZEHRRZ0
EEICLDIFBROMEEHEELTVET,

GIMRT CEIESN 2 ERIF600FDREEDS B, $925%
EBEADOORBN GO, BERN2E N B, FE~2,000
ZEBZDBAOHRENSELTVWET, INSDEE
IZE-> T AATO EREZER IR IZHA0%EHY  BE
250 D EBREZR/ IS AFHINTWET,

GIMRTTIX. XARTOEBRERMEDEEE B
L. EFAREZL-6CARBAICRKELT. EFARED
EERER D 0. BERMEDR L, EEARMAED
/8= b F =B IC LRGN R E B ERIARARIT T
EHAEXELTWEY, &5, GIMRTOEEA#BL T,
BADOOBROHFTHEEB~NDEEBNMBEINTWET,

GIMRTOREHH - B LLR DR
Annual progress of proposal number and international ratio

M Oversea M Domestic

600 30

400

N
o
International Ratio

=

200 10

Number of Proposal

0

2017 2018 2019 2020 2021 2022 2023 2024 2025
£ (Year)

2 ERERIAFT > X —
ICC-IMR

ERHERFR 2 —Tld, ZRHOOBBEE TIRE W
ABRABEOEEHE L L TOEBE, GIMRTOE R
MERBEREDI-H2-3syADBELAFET HELER
REREREFHAEE~ADT7cO—y TICLBHEE
OXEBZFOEREZTL, REFER CEHHHHE O EK
HRAWRZEAEDE - EENATIEARELTOES

ERARARCEERRREEET 27-00EERR
BE DR, MR EBEERAROMR ELTDIoint
Laboratory® k. BN DM RIEE~DEEMEAR
FrA' RS LB CEBEE DOMTA: Material Transfer
Agreementz @ L7-IBMH A LA RE L, EENR LR
ARSI OBREAHELTWET,

Visitors 2008-2025

for Materials Research operates neutron scattering
spectrometers installed at JRR3 and J-PARC and
conducts materials research using neutrons and X-rays.
Innovative Knowledge Hub for Humanities and Materials
Science promotes collaborative research between the
humanities, social sciences, and materials science.

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.

GIMRTOERMTSINE (2022-2025F )
Distribution of participants in GIMRT (FY2022-2025)

M 36 countries/areas

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.
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International Collaborations

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

(Department Level)

BERIEAE

FzARETHT I —YERER The Institute of Physics of the Czech Academy of Science F 3 2017.3.24
Uayv |1 759 FRILF—ILKFEFRNEHM Laboratoire de Physico-Chirnie des Materiaux Luminescents, == 1999.11.25
R R AT Universite Claude Bernard-Lyon 777 odbdlc
Ty IR TS5 o ER LY. Max-Plank Institute for Chemical Physics of Solids, B 2017.3.10

E Ty IR T TV MRS YIE R Max-Plank Institute of Microstructure Physics 7 -9

% Ty IR TR REM R AR Max Planck Institute for Sustainable Materials KAy 2020.10.15

= ANILLRILY R — RLY IR Helmholtz-Zentrum Berlin Y 2018.7.2
ANILLRILY Yy Z—O—FEY FIL7 Helmholtz-Zentrum Dresden-Rossendorf e

v RRIZE T AT I BRI Institute of Physics, Polish Academy of Science R—=F K 2000.12.8

V.G. N ¥ 7 X —LBLMEREZRRT - 72 2 V.G. Baryakhtar Institute of Magnetism (IMAG) of the National Ty 2025.10.9
A FENMNETHT I— Academy of Sciences of Ukraine (NAS of Ukraine) S
OSTRET 5T T — R AYBETE T g(r:?::gégv General Physics Institute of the Russian Academy of ooy 1993.1.27
Yat7RT7 7 R Josef Stefan Institute ZONRZT 2000.10.5
BEBEERFRIBKRE College of Engineering, Korea Maritime University BE 2009.4.15
BEEF IR Korea Atomic Energy Research Institute BE 2018.11.14
SEITERREMELY & — Metal Industries Research and Development Centre = 2015.12.18

E SR

| Agreement on Academic Exchange with Foreign Research Institutes and Universities

RERFWER

(University Level)

Name of University Name of University

The University of British Columbia h+ & Tsinghua University lES|

_ Pennsylvania State University TXYUAH The Hong Kong University of Science and i

E’ University of California TAUH Technology

8 Harvard University TAYUAH Peking University FE

§ University of California, Santa Barbara TAUAh Fudan University FE

o Rice University TAYUA Chongging University FE

§ APS/Argonne National Laboratory FAYH University of Science and Technology Beijing FE

3 SLAC National Accelerator Laboratory TAYUAH Dalian University of Technology FE

§ The Belgian Nuclear Research Centre RLFE— Huazhong University of Science and Technology ®E

‘ Czech Technical University in Prague Fra Nanjing University HE
Grenoble Alpes University (UGA) 77 V2R Tianjin University RE
Institut National des Sciences Appliquées de  _ 5. - Xi'an Jia?t(f”g U"i"e’Si.ty : i
Lyon (INSA-Lyon) Shanghai Jiao Tong University FE
University of Bordeaux 75V R Shanghai University FE
The ITER International Fusion Energy Organization 77> X Sun Yat-sen University FE
University of Lyon 77V R Indian Institute of Technology Bombay A4V F
Ecole des Mines d'Albi-Carmaux 77 VR University of Indonesia AV RERTT
University of Géttingen % Korea Institute of Science and Technology =1ES|
Karlsruhe Institute of Technology KAy Seoul National University BE
Technical University of Munich % Yonsei University BEE
Johannes Gutenberg University Mainz FAy Pohang University of Science and Technology EE
University of Regensburg KAy Korea Univesity ZE
Universitat Bremen FAy Sungkyunkwan University eS|
University of Groningen FI7R Pukyong National University EE
University of Twente F7o8 National Taiwan University =
Delft University of Technology E National Cheng Kung University =P
Radboud University Nijmegen FZ7v8 National Tsing Hua University =y
Polish Academy of Sciences R—5 v F National Taipei University of Technology =32
University of Warsaw K= F National Synchrotron Radiation Research . o
The Swiss Federal Institute of Technology, 24 Cen_ter : : — =
Lausanne National Yang Ming Chiao Tung University BE
Swiss Federal Institute of Technology Zurich RA R King Mongkut's Institute of Technology
Uni f i Ladkrabang zA

niversity of Zurich AR

Université de Genéve 24 = The University of New South Wales F—X+FUT
Lund University MAX IV Laboratory Z2Y L —Fy The Australian National University F—X+ZU7T
Wuhan University of Technology hE Australian Nuclear Science and Technology F—Z ST

20

Organisation (ANSTO)
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Industry-Academia Cooperation

TERMBMIRMIE, RFAIRTHIESHARBELD
[EXEFHOESEYIOEEICRKRINDLSICAILL
HUHOEERFRERVEHEEZRLFGHL XL, BE
b, IR0 TEL, REEEAORIMEEP HERRT
DEERE, MREBEBLLERTRICEDTVES,

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.

RE{43% L 0HEFRHE - ZEEHE | Joint Research and Commissioned Research with Private Companies

BEFRARS L UOZEEATRDOHETE  Joint Research and Commissioned Research in Recent Years

H# - 5 s
Projects
HEARE 2@ (FA)
Joint Research Research Fund (Thousand Yen) 250,456 292,034 377,733
HRAMARE (N)
Collaborative Researchers 32 29 29
HE
REEHR Projects 39 44 45
Commissioned
Research &8 (FA)
Research Fund (Thousand Yen) 624,324 623,306 500,469
EHEHETS | KINKEN Summer School

EMERBER L. (MHAROERHIORIAEDOHR
BmETlaERe L. EBMRMARAOEZETMZR
XT3 EFHOVLOT, RMLERMiEETREL/E
BVPEFZT>TCLWET, BROIOIKYDIRRELT
1922F D E1EIAHI0ORERE L TH Y, 20255 (121950
TR E LT,

£ 91 [ %92 [A]
703 £ (2021) S04 F (2022)

Rt/ 24k 110/166 104/207

Private Companies/Total

BIREHERFELEATE(KELLSE)
Group Photo in the First Time (1922)

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 95th school was organized in 2025.

293 [A] 2 94 [A] % 95 [A]
S5 F (2023) S0 6 F (2024) S 7 F (2025)

93/171 76/175 83/165

P

I BAEEem
& B gy SO - AR
+ R s Derpcron 4y VTN - AN

B L R

FI5ESHE AL & (20254, /N1 7 U v FEIE)
The 95th KINKEN Summer School was held in a hybrid format. (2025)
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Recent Topics

20255 B HRA—/—aAvEa—T 4 ¥V RT L “MASAMUNE-Z" A%E D X 7 1 7IC TR

May 2025 — New Supercomputing System “MASAMUNE-II" Featured Widely across Numerous Media Outlets

2025 6R2B &Y. EEBM B RATETEM KL — —
VR —ICBWTERZRRY S A—/—0Y '
Ba—74>7 X7 L“MASAMUNE-X"%, 58
29HICXTaT7EIFICRRALEL, ZOBEFIE. 5
A298 18 A5 DNHK= 2 — R (£ER) % X Lo,
NHK=2—X (#3gihR) . 1L B RuX. BALHGE, =A
ABOXIC TSN ED, FVFTIET 7 T LML
BTbHBNEINEL, £/-. BARFFE. BAF
AAhLetoimICIBEH IND L EHIT, Web ETH
TBS=2—X%IZLHET8Y A MMEY EIFbnEL
Tme TEMBARFAOZ2—28, ZhIFELEN
ICKELHREIN DR D TTT, ARBREY
Z—Rik, [FEECERELZIILHETIHEVHEK
. "MASAMUNE-R"D=2—R%E R T, {k, A——ava—2%ERALIMRICED>THIZLWER->THELAN
I, REINLCBVWET [LEB>TWELT,

The new supercomputing system “MASAMUNE-II" which will begin operation on June 2nd, 2025, at the Center for
Computational Materials Science, Institute for Materials Research, was unveiled to the media on May 29th. The event
was featured on the nationwide NHK News at 6:00 PM on May 29, as well as on regional NHK News, Sendai Television,
Tohoku Broadcasting, and Higashi Nippon Broadcasting. It was also introduced on radio program by FM Sendai. In
addition, the news was published in the print editions of six newspapers, including Nikkei and Mainichi Shimbun, and
was covered online by a total of 78 websites, including TBS News. This is the first time that news related to the Institute
for Materials Research has received such extensive nationwide media coverage. Momoji Kubo, Head of the Center
for Computational Materials Science, commented, “I would be very pleased if young generations, including junior high
and high school students, saw the news about ‘MASAMUNE-IT" and become interested in pursuing research using
supercomputers in the future.”

F¥E2Y 2AITA—RRF 2025 %[

The IMR Open House 2025

2025108118 (). AFEEOUIEAITA—RZAR2025 “TR
TH->TIRTUTLT—ILR" | %BELEL, BRICEDDHLT
1,000 A% B2 2EGEICEBLWL-AE BERNIFKRBERERHOWELT .
BT —RTINZEERLELIZESGEIPRFZOB L ICHNIZIZ
M PEERAOHRCEER - TR2S5RY 77— biFFs8EL7-, &
LIZESRY 7—b5WiHlE W72 E L7z, REIZ202TEDFRE%
FELTHYVET,

On October 11, 2025, the IMR Open House 2025 was held as part
of the Katahira Festival under the theme “Come, See, and Experience
the Material World.” Despite rainy weather, more than 1,000 visitors
attended, and the venue remained lively throughout the day. The
hands-on “Materials Research Experience Booths” attracted many
families, especially children, providing opportunities to explore the
fascination of science. A newly introduced program, the “Science
and Engineering Lab Tour” for junior and senior high school students,
also received strong interest and positive feedback, with participants
noting its usefulness for their future studies. In addition, the “History
and Present of IMR Tour” was well received. We sincerely thank all
visitors. The next event is scheduled for 2027.
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Japan-India Materials Science School for Young Scientists 2025

SRMEERTIE, 200562 o[ MR EEFERER | ZBERAELTVE
9, 20BIB0E B2 MR =5 EIE, 7T REFEMBICHITEEENICESETHT
72EMRFRDE—# & LT, [Japan-India Materials Science School for Young
Scientists 2025|%#11817-19B03BMICh-VHEELEL-, 1> FhnRERS
NE-5Z DB FREENKAL, AV F74EHA0EDSMLELT-. 28 F
I$EAN3%. 1V F3ZDOBEMICLIRITHOMARDER., SNEDOFHRE. FTAN
BEREF. KRB ENThNELI, £7-. [NanoTerasul RZHiThN, 5
DOHRIPARERROREBOEBIEIMELT,

The Institute for Materials Research has been holding the
“International Materials Science School for Young Scientists”
annually since 2005. This year, marking its 20th anniversary,
the IMR hosted the “Japan-India Materials Science School for
Young Scientists 2025,” the first in a series of bilateral exchanges
focusing on activities in the Asia-Pacific region. Five doctoral
students selected from India traveled to Japan, and about 40
people participated, including those attending online. The program
included lectures on cutting-edge research by three instructors
from Japan and three from India, presentations on participants’
activities, tours of the IMR’s facilities, and networking events. A
visit to NanoTerasu was also conducted, laying the foundation for
future collaborative research and exchange.

FHANEFEBRNTO—KEES [NREROERZMZ T #HE
Public Lecture Held by IKH: “Beyond the Divide of Humanities and Sciences”

20265 2R 148, EWBE TITHONICHAMBERHRNT DA RRTHE S, —iRD
HeEBWTERRERELE L.

BARLWATATT—VEBRTHANERAREDAN—F £ ~NILK(2026FE
DOERIAE FEHR) I3 BAPBEXZRI-E/ 0fleZ, Z2<OBTELIIE
KR EDEHRZFEY E LT,

BWT, ZENT TERFOMAELNZEL, &FKE FRXEHAR L 2—D
S5 AREREEIZE) D, RIS AARFB CBEROELCRFEZRAL, FRTH
Eeh/-hEBRROEYEINRAE I ZBERCHARZELE L ARAEOE—A
ETHLBRRFOERRE EHRCEXXFR) X, TERAOYRZMNYRALRIC
EOTDICHEMROMEITETARTH D LB, ZDORRERAE LT,

On February 14, 2026, the Innovative Knowledge Hub for Humanities and
Materials Science (IKH) held a research meeting and a public lecture at the IMR
Auditorium.

In the special lecture, Japanese literature scholar and Sendai Mediatheque Director
Robert Campbell (Specially Appointed Professor, Tohoku University from FY2026),
cited examples of historical objects that survived wars and natural disasters to
explain the significance of collectively and objectively interpreting objects.

Following this, key researchers from IKH presented their work.
Associate Professor Jing Sang (Faculty of Science and Engineering, lwate
University), speaking as a member of the Iwate University Center for
Hiraizumi Studies, shared insights from the center’s analytical research
on Chinese cultural heritage excavated in Hiraizumi by explaining the
history and characteristics of ceramics. Finally, Associate Professor
Takashi lwamoto (Faculty of Law and Literature, Shimane University), a
leading expert on bronze mirrors, introduced various scientific analysis
methods and their results for bronzeware, emphasizing that these
approaches are essential for understanding Kofun period supply chains

—BBERORAL—
Poster of the public lecture

X o : BESOLS T (ERELIRL EBE)
and applying those insights to modern society. Scene from the lecture (Assoc. Prof. lwamoto onstage)
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Theory of Solid State Physics Research Laboratory

~

ol .

B HHIR B B

BN 1856 Nt HEX Fzv rF(— FH CE
Prof. Assoc. Prof. Assist. Prof. Assist. Prof.
Yusuke NOMURA Yuta MURAKAMI Hsiao-Yi CHEN

Hitoshi MORI

-

AV 470 ds

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)
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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.
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BEFUNT 2L T T AEENEDFEZTRIBA TR 21ToTWET [AR:). Phys.: Condens. Matter 28, 153001 (2016) &
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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
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Figure 1: In situ observation system and images of Si crystal/melt
interface

fERRR. T DB, ERFE. K5E

Keywords

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.

H2: ¥ v X PR REBERGERASIZHERI TV
Figure 2: Casting furnace and multicrystalline Si
ingot for solar cells

crystal growth, in situ observation, crystal/melt interface, solar cells
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Magnetism Research
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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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Surface and Interface Research Laboratory
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M1:fERAT2ERRBREE (a)ERERF.(b)2RTHE D
BRLEEA1T57 A—7 Ry X (VER T A—/N (d) &%k
FEMEEEMAPPMS. (€) 3R TTHEIS D ENANE300mK T DI E
HHEEABEEEERSTM (REHE [ LPLDAHE)
Figure 1: Representative lab equipment: (a) crystal growth
furnaces; (b) glovebox with 2D materials exfoliation and transfer
stage; (c) cryogenic probe stations and (d) physical properties
measurement system (PPMS) for transport measurements;
(e) Ultrahigh vacuum (UHV) ultralow temperature (300mK)
scanning tunneling microscope (STM) with the vector magnet.
The system is also equipped with various evaporators and a
connected pulse laser deposition (PLD) chamber for thin film
deposition.

Spin-Sensitive Measurements of Quantum
Materials: Probing New Regimes of Magnetism,
Superconductivity and Topological Phases

Our Laboratory conducts Spintronic and Atomic
Quantum Engineering (SAQE), exploring quantum
materials (mostly 2D/van der Waals materials) at the
atomic scale to discover and control novel quantum
phenomena and exotic states of matter. We have
significant efforts in developing and deploying advanced
experimental techniques, particularly spin-sensitive
ones, to probe quantum materials. The techniques used
range from spintronic/quantum transport, optical (e.g.
MOKE or Raman), and scanning tunneling microscopy to
quantum sensing (utilizing atom-like qubit probes such
as NV centers and h-BN defects). We aim to probe novel
regimes of magnetism, superconductivity, and topology
for applications ranging from energy efficient computing
to quantum technologies. Finally, we use also artificial
intelligence (Al) based methods to assist materials
discovery and characterizations.

K2: FRERFREARER (a)
AEVREFEBMRHIBITEX
e AR FENERFE (H.1dzuchi et
al. Newton 2, 100505, 2026).
(b)fa LM 7= B K & 38 & 1% 1
IZBITBETLHEDMOKE
B E (G.Cheng et al. Nature
Electronics 6, 434, 2023). (c)
STMICK2H#EREARAAR2RTT
MRIPdTe:d % B (L.Liu et al.
Nature Materials 23, 1339,
2024) . (d) MRA S AL BIEER
R FeTeosSeos THRIE L7-#8
EEX vy v aTHIREEZTR
BEEZEONATRAE—=7 (e)E
Frryvsicmif-h-BN R
DHXFHRHB TS (M.Sadi et
al., ACS Nano 20, 18219, 2026)

Figure 2: Representative experimental techniques and recent studies: (a) spin-sensitive transport (using spin-hall metal Pt to inject and probe spins) in
a candidate spin-liquid materials (H.ldzuchi et al. Newton 2, 100505, 2026); (b) Magneto-optical-Kerr-effect (VIOKE) observation of Moire magnetism in
twisted layered antiferromagnets (G.Cheng et al. Nature Electronics 6, 434, 2023); (c) Discovery of a meta-stable pentagonal 2D material PdTe2 by STM
(L.Liu et al. Nature Materials 23, 1339, 2024); (d) Scanning tunneling spectroscopy (STS) on candidate topological superconductor FeTeos5Seos showing
superconducting gap (black) and in-gap zero-bias peak (red, on an impurity atom) possibly associated with majorana mode; (e) Optically detected
magnetic resonance (ODMR) of h-BN with defects for quantum sensing (M.Sadi et al., ACS Nano 20, 18219, 2026).

Keywords

EFMELEM. BEE, MREYAL REY FAZI R 2RTHE
quantum materials, magnetism, superconductivity, topological, spintronics, 2D materials
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Low Temperature Physics Laboratory
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Exploring the Physics and Functions of
Novel Quantum Materials

We explore a wide variety of quantum materials,
including magnetic, superconducting, and thermoelectric
compounds, to discover novel functionalities and establish
the underlying physics.

In solids, the Coulomb interaction among electrons often
leads to emergent phenomena such as magnetism and
superconductivity—properties that cannot be predicted
from a single-particle band structure. There also exist
materials whose band structures differ fundamentally from
those of ordinary metals and are described by relativistic
equations of motion. Their electronic states are protected
by a nontrivial topology, giving rise to robustness against
perturbations.

Quantum materials in which such many-body effects
coexist and interplay with topological effects have recently
attracted significant attention as promising platforms for
next-generation electronics and quantum computation.
Our mission is to design these materials based on original
ideas in close collaboration with theorists, to synthesize
them using various chemical methods, and to reveal their
unique physical properties and functionalities through
precise measurements. We ultimately aim to uncover the
universal physics that underlies them.

TEXv )7L TENBRNEN F2H Y 2R
DFREHEAIR

Design and synthesis of magnetic materials hosting
relativistic quasiparticles

Keywords
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The quantum Hall effect,
— normally restricted to
ﬁD{EiE clean semiconductor
10 20 30 40 50 heterointerfaces, is realized in

as-grown bulk crystals for our
E% rr,.l Dirac magnets.

PMRECHLEFYE. BIEEETR. T147 v/ BT R DERK. ETHEEE
topological quantum materials, strongly correlated electrons system, Dirac fermion, materials development, quantum transport measurements
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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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Quantum Beam Materials Physics Research Laboratory
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[(PEFHOXBIREY ERFOBEEEVER-BFHX T —LT
—EICBRATEET S EOFHFEEEZEELTVLET,
[Neutron Spectrometer] Enables observation of spin and atomic
motion over wide spatial and time scales. IMR operates four
neutron instruments.

BT —L RV 2EBERE EREE K

Keywords

Exploring Spin Functions Using Quantum Beams:
Visualizing the Dynamic World of Electrons

Our research division explores how unique material
properties—such as the ability to conduct electricity
without resistance—emerge. These phenomena arise
from intricate interactions among electron properties
like charge, spin (magnetic behavior), and orbital motion.
To understand these mechanisms, we observe not
only material structures but also invisible dynamics
like spin fluctuations and rhythms of electrons and
atoms. Using advanced techniques such as neutron
scattering and synchrotron radiation, we can detect
subtle changes in wide spatial and time scales. Our goal
is to unravel phenomena related to future energy and
information technologies, including high-temperature
superconductivity and spintronics, by identifying common
principles across various materials. We also work on
growing high-quality single crystals and aim to create
novel materials with new functionalities.

(545 8 UK O B ARAI] i BUR A R SURML PR R £ 1
JYVARBCREOEFERHANEZFERLTVLET,

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

quantum beam, spin, high-Tc superconductors, crystal growth
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Quantum Functional Materials Physics Research Laboratory
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A-HLESEERICE TR M/ 0RO FRERYE (ERAE D
F&ICL2EBBEDEL) (Nautre Communications 8, 15252
(2017))

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

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
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H1:MITABEELAWE)RLEABELREICKSERABHMEL

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. By investigating the fundamental
mechanisms of phase transformation and recrystallization,
we aim to maximize elemental efficiency and neutralize
impurities, achieving both superior performance and
reduced environmental impact for a circular economy.

.-'-.-.T*"” cluster

it @ B

M2: 2 HOREAEREELESIESHIT S/ ITRE—,
F /B OEERR

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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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, neural network molecular dynamics,
reactive molecular dynamics, coarse-grained molecular
dynamics, etc. and then is realizing the theoretical
materials design with high-accuracy and high-speed.
Especially, we are utilizing our dedicated MASAMUNE-II
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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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
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it tEPRERIE AL K} D BE
CREATE materials resistant to
extreme conditions
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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.

BRRIRIE T I3 1T 20 R a8 0 31l - i85 LB o iz
EVALUATE materials under extreme environments &
UNDERSTAND mechanisms of materials degradation

Coating

.« Interface

Substrate

- I..
Micro-shear
compression

Shear Strength (GPa)

Shear Strength (GPa)

.5 pm
‘ Ultra-Small Testing Technologies ‘

‘ Ultrafine processing by FIB ‘

B INSEREANT (2 & 2 BT I ST

YT/ {LHERE o iR ER

Unveling the mechanism behind the real-nano-
sizing of oxide particles in ODS copper alloys

Keywords

Evaluation of local mechanical properties in micro-scale using Ultra-Small Testing
Technologies (USTT)

BEVEIFM R R F AR REHR REHR

fusion reactor materials, nuclear materials, irradiation effect, environemental effect
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Advanced Crystal Engineering Research Laboratory
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B1:(a)Ce:GAGGY » FL—2HEiER (b)Ce:GAGGEBHL=H

ThXZ

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

(a) (b) ©

K2: (a) Ir-RhREAESS
ERODELAMEE AL T 57 A2 A8 TIF ik (FREMERM)

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

§ (b)) AHELPRBEFAZRE L LIBHUINER () 1R

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

{E] '*t-t-:l:'o-de |:'|j:|

Aeray

Trarapaeent
crystaly

Eatmrs

——
Sahematic ol the CH method Vibis light

X3: (a)E®EHB7Y -BEEREBKE(OCCCE) (b)
OCCCikIc & 2B B (c)Core heatingiEIC LB BERER
MROER () ar v egEaEs 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

IUFL—REER.TARNY P vy T RER FEEER (/A5 ETFIFE FassLRF—K TUyYvVik
scintillator crystal, wide band-gap semiconductors, piezoelectric single crystal, micro-pulling-down method, czochralski method, bridgeman method
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Structure-Controlled Functional Materials Research Laboratory
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(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

Aa-wyrranaed
Mg g oy 0

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%y
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.

(B) FRAEEMBEEEI BT 2

My Ml L E B E AN OB ERES, E R

cegeg ¥ Gee @ BRICLINRBELEANTER(EL=>H
MOOORC iim. ©CGOE B ERLZAERAT 5L T, 20
coceee = SOUCE # DI I IEMg AT A - Bt
s b “ece eNe MTH(HELOET), AH MgblSox

L oReesse s H(M) OBEFEMBEMNNT BT,
- g FTRTDEHICMEAAY BABATE M I

CeQ e BB %[BT B(ET).
'« e (right) Charge/discharge process of
000067 [ ed roskoalt oxide cathodes f
Prohibned by 110 O B0 isordered rocksalt oxide cathodes for
valance 3 i O QD rechargeable magnesium batteries. Li
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
the vacancies after Mg insertion and
ensures electrode reversibility (bottom left).

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.

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

Rexponee

Tanng ol CT e
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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 FOFEA/BRBEIC LD MERIREL 1+ 2
I ZDFIEEN L= RAFEEL

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

TREEAE T ENBEBRA ET MIED. S MRAS S FACLHEEER/ MEIGE OB RIS

coordination polymers, redox-active metal complexes, electron/spin properties, porous coordination polymer,synergistic control of chemical interactions and physical responses
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Non-Equilibrium Materials Research Laboratory
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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.

1w () EELEF /TS 5T T4V LONE

film fabricated through liquid metal dealloying

- f (i) Outer appearance of nanocellular graphene
1 (LMD) of amorphous MngoCzo into molten Bi

s (i) BithtErEL LT YAy 75514 (5
W1 % A/g 70004421)

Adv. Mater. 2024, 2311792.

1 jm Ni plated Fe
(1123 K, 15 min)-Mg

0} (1

Keywords

4 um Ni plated Fe
(1123 K, 1 hour)-Mg

Acta Mater. 309, 2026, 122073.

(i) Cyclability of the sample at 5 A/g over 7000
cycles

) F7RA> 7 %FBLI-Fe-MgitF D3R TT
MES T 741

() High-resolution 3D model of the Fe-Mg joint
prepared by eutectic-melt induced LMD (EMI-LMD)

() BEREHEICLDE|EYI2L—2a>TH
B L7-Fe-MgltF 2B 1T BRKBIRYIGH
TTOIEADH

(Il) Comparison of stress distribution normalized
by UTS in Mg part with varying composite layer
thicknesses

7 um Ni plated Fe
(1123 K, 7 hours)-Mg
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metallic glass, glass transition, liquid metal dealloying, nanocomposite/nanoporous materials
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Magnetic Materials Research Laboratory
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Magnetostrcton fopm)
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Giant modulation of magneto-elastic properties for magnetic nitride
films and its transmission electron microscopy image

1y

2 OZI R F /B TRV F — 2

Keywords

spintronics, nanomagnetism, energy conversion

Materials Fabrication for Magnetics / Spintronics
by Nanostructure Control and Composite Design

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 and composite
design. 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 giant modulation of magneto-elastic
properties for magnetic nitride films.

RAEVIIVRT7—ICEo TEBEINFHIL OB R EED
A A=

An image of the dynamical stability of spin under the spin
transfer torque
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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
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high-density hydrogen storage materials, superionic conductors, next generation batteries

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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Innovative Hydrogen Storage
using “Bonding Flexibil ity‘"
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Figure 2: Advanced hydrogen storage by "bonding flexibility
control"
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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.

(@) s . 1 (b) I SrZIanstO I ' ' '
— o oo
3 8 ‘. =0 Solar cell absorbates
1] | @ .
g 4 _, cvimE § 1 BaGasbO
3 q=1 " >
.; 2 5 ol % O ﬂﬂ 0 Transparent conducting oxides
D P N - ) "
g J’ = b ™ % Ba,ScBi0, sepi(80,BIEO:): BaZHfSnO_
B, & [ £ 50 mo e
o . - -
-2 //5:2 1| 022 4’1_' Ba(AgO )2 o  SiBSbOy, _ePa:CaRel ), STC, e
s 2| 037 ® Sr(AgO, )paAgBlo.KCuAgO 2 *galicav.0
-4y 7 all | 0.29 0 | | | RbCUAGO, | e
-4 -2 0 2 4 6 0 1 2 3 4 5 6 7
Actual values (eV) Optical gap (eV)
(QBBRZAFBRT N F—D3DDRADBFRIREICE T DBHF B ORE

(b) 1809 DL M DRI — = T ENT=, pié%@&“{t%t LTHEARI2E DALY
(a) Machine-learning accuracy of oxygen vacancy formation energies in three different charge states
(b) Thirty-two oxides identified as potential p-type conducting oxides, screened from a dataset of 1,809 oxides
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computational material science, materials informatics, ceramic materials
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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.

I— I KRR 7L —EICKY CFRPEMR LIS L-SnKRIEIC T 2B BRESR

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

BROERC B DA RET OHEEDERICRIZTTCRMEBOLE

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.

2:F37F7I2R
*—kIC kB
HBEEROME
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Figure 2: High quality
single crystal growth
of ferromagnetic
superconductor using
the Czochralski method

TIF /AR FEFR.EVET R BIEER, B
actinide, f-electron systems, heavy fermion, superconductivity, magnetism
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Analytical Science Research Laboratory
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Figure 1: Direct observation of bismuth atom
segregation on a Copper grain boundary by
high-angle annular dark-field STEM imaging
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electron microscopy, spectrometry, materials characterization

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: 50 fREESTEM-XEDSICE B F X B
ZbAVF I LORFHERTRCY T
Figure 2: Atomic-resolution elemental maps

of strontium titanite by high-resolution
STEM-XEDS

. Green: LI-K
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Figure 3: Atomic-resolution elemental

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

T panopacticis  LiMn.O; cathodn -—'_.: I performance.

sy | o
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integrated research, cutting edge research, exploratory research
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Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI‘MA)

,J L
TAYzy N —4— - Hig () RREH (KRAFZANZHEA)
mee FE B &x
Project Leader / Prof. Visiting Assist. Prof.
Hidemi KATO Takayuki MOKUDAI

6 FTEE Oy b
(2021~20274 )

KRR FHEEM AR RIEKRFEEM R,
REMPRZ2T7 OV TATHRIRRA, 2 ERFRE
M 2T LR RRBERPERME TR R
. BRERFEF/ - 74 7 A S

O AR D EIEM TR R LR IN/-DI2 =T 1% &
AL Sl A T r—RA /R—=av [HEmELHE
Hﬁﬁn’ﬁ:iﬁﬁﬁ'%;&f\ FLLWHSEEMROREEE
AltaRpLE I ARZBLE-ERI M- EREE - 5E
A EREHEEL, BAEOEEROERICA. HEE
ER-LETS,

BEMEFAOHOEBFMARE, BREFIRILOETE
BHFCATzERLIREM R BEREMEL 7 /34 25kl
HAEMREMEL. FS (> Tr—2(/R=>av IcHE
DLARHRE ORI EEE LHEELF T, %Eﬁ%ﬁﬁo)%ﬁr
Filtk-@ A% EN LT R0 RS - FBRERTRY A B
FMROREE, ZOICHERZ®EEINEL, }tﬁﬁﬂ)g

FBICAILERN-HRRERRE RIS LR EED.,
ERDOIAETEEOHFAM N B eMILES,

i T - e
Im st "‘\.x
: ] LE &5 !El:’;iﬂﬂ ‘\
~Aram | & e
SR TS
S
fo i
*RL T -
R
Y .
m- S e
L
ity ¥ e ] -_._}m?vlj >~ .
iR, . "|. e mTX ORF Hﬂﬂﬁg&'{" S
) BREESUR T e IO ETE

A Joint Research Project Among Six Institutes:

the Joining and Welding Research Institute JWRI), Osaka University;
the Institute for Materials Research (IMR), Tohoku University; the
Materials and Structure Laboratory (MSL), Institute of Science Tokyo;
the Institute of Materials and Systems for Sustainability (IMaSS),
Nagoya University; the Institute of Biomaterials and Bioenginnering
(IBB), Institute of Science Tokyo; 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.

VAEDZE VAN DRl 2 x|
Concept and framework of the project
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Inverse Innovation, energy-saving materials, biomedical materials

Keywords
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International Research Center for Nuclear Materials Science
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Head / Prof. Specially Appointed Prof. Assoc. Prof. Assist. Prof.

Dai AOKI Kazuya IDEMITSU Kenta YOSHIDA
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Atrz—g, 2ERFHRF AR E L TERBELRS0
FEUEITHY BPEOXREEZFLETIHEEIC. BT
HEEMBOIAEICRLZEDTERWREHEREI T2
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BEHME DT ICE D ERBIERE . IBE W R 2 ED T
WET,

o BAOMERRTIFEFMHELE O, PHEFR
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HEEMEFED LE-RITOVMRATER R E L TOREI %R
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REFFEEME S hEFREICI > Tt Li-ME o+ /1
BEBEREITOINWERB (B NEHEESAETEME. A L—Y —
BI3RTT b7 B—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.

FHAPEORRBRICATHATEMEDT/F /A FMLEME
EREERTETIIT—UF
Tetra-arc furnace for growing high-quality single crystals in

order to investigate the exotic electronic properties of actinide
compounds

RFAMEL T/ BERN. TI/F /AR BEVEFR
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. Distinguished Prof. Assist. Prof. Assist. Prof.
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#i® G0 Prof. #Hi® (%) Prof. Hi® () Prof. =2 e € ) Assoc. Prof.
F)Il & Akira YOSHIKAWA =R EHB  Goro MIYAMOTO i K Kenta YAMANAKA RAZRMET BF4AY  Rodion V. BELOSLUDOV
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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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(a) Single crystal of Co2MnSi fabricated by Bridgeman method and the ~_7 b

Laue diffraction pattern (a) Molten metal before and during high-pressure gas injection, (b)
(b) Magnetization curve and DSC curve of Co2MnSi single crystal SEM image of alloy powder prepared by gas atomization, (c) Size
(c),(d) Resonant inelastic X-ray scattering and the magnetic circular distribution and (d) Aspect ratio of typical alloy powders obtained
dichroism of Mn L-edge soft X-ray region for Co2MnSi by gas atomization method
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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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Assist. Prof. Specially Appointed Assist. Prof. / Research Engineer
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The unique Cryogen-free

hybrid magnet generating
28 T'in 32 mm bore

SRIEI5  BIRAE, WA FRAM, Rt BRIt

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.

EBRBEEAERAWT BEE T T25TOEEGE RE
T HESEBEERA2mmOEREMICESETIIH
RAESD25.1TOHIG*FET 5,

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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Collaborative Research Center on Energy Materials
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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.

FIHRTANLF MR RFLALTOEEFY U THIE REVRERE. 2EAZREh. SHEKGE
cutting-edge energy materials, structural and carrier control at the atomic level, environmental spin power generation, advanced all-solid-state secondary hattery, 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 is administration and support
of supercomputing system “MASAMUNE-II"; @
Administration, operation, and maintenance of our
supercomputing system, @General supports for users of
our supercomputing system, @Holding lecture courses for
application software in our supercomputing system, and @
Holding GPU lecture & hands-on training.

The second main task 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, DResearch 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 is collaboration with and support
for other institutes and projects; @Collaboration with
HPCI (High Performance Computing Infrastructure),
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 R® Institute for Newly-Emerging Science Design).

Nifii 55 YSZ
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Figure 2: 200 Million Atoms
Catalytic Reaction Dynamics
Simulation for Solid Oxide Fuel
Cell

A==V E1—R FAEMRZBARES 2L -3V IAF TPV IR RVFRT—)
supercomputer, computational materials science, superlarge-scale simulation, multi-physics and multi-scale simulation
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Quantum Beam Center for Materials Research
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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.
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Figure 2: Resonant Inelastic X-ray Scattering with Ultrahigh
Resolution Soft X-ray Emission Spectrometer and Miniature Magnet in
the Sample Chamber

EFE—L FEFE—L BEH.J-PARC/IRR-3. F/TF X
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) Visiting
Professorships, 2) Fellowships for Young Researchers, 3)
International Workshops, 4) International Integrated Project
Research, 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.
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ICC—IMR News No. 16 January 2026

international collaboration research, international exchange, international programs
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Research Support Center (RSC-IMR)
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RIBE ORIIBLADMEIIEZITVET, FiC. SER
EREBCRBICHEBELTARE LTV R RXEZ
IIMRTY =70 REKECHRRESOEEES
ZITOXEEMHESF MAIEOH LM EEELES

Promoting New Research Support
- Bridge between Researchers and Technical Staff -

The Research Support Center (RSC-IMR) provides
research support experts as a bridge between researchers
and technical staff under Global Institute for Materials
Research Tohoku (GIMRT). In particular, we aim to
create a new research support by “Research Engineers”
with expertise in advanced experimental equipment
and facilities, and by “Research Support Professor” who
manages large-scale equipment and special environments.

zRzEL>9— (RSC-IMR)

Research Support Center-IMR

4 . )
e =
Director
EERER
Steering Committee
MRI>>=7 XESFIHE
Research Engineer Research Support Professor
- J

2z

Research Support

[ €9 —% ]

Laboratories

MEZELVR—A A=Y
Image of Research Support Center (RSC-IMR)

MEXE FART =7 HEFH

Keywords

research support, research engineer, joint usage
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Laboratory of Low Temperature Materials Science

nEe

ES S ¢ € I HEHIR B
EaREZE A ERER
Assist. Prof.

Head / Prof.
Takahiko SASAKI Shintaro NAKAMURA

Assoc. Prof.
Tsutomu NOJIMA

# L WMERMEDIRR Lz
BiELT

MBDELE BEETIT3ZLICS>THELRETFRR
ERTEIICAEVET, ARRETIE ERICBVLWTHEEIC
ZOYFED RN DBEEERCE VBRI -BFRICE
T2ETYHOMEEIT>CWET, INSOYEIERT
RIYEBRRERBPIT LT TR BETIIEELS
BWEIBRBFIREE T NA R CEERROS R IEY
HIeebio, o zHIELA,»OFHLWEBRKRE B H
T IEEREPBBEZELLTVWET, AT BRZEEH
TV I RZERAWT-BIGHEBTE, 2RTREFEBERE,
WGP HABEEICEATAMREEIEDTVLET,

INOOMREICMZ, AERE IBERBFZ L Z—IC
BUIBBEAN) T LOERAOHIE BB IBESIC
EFELTCVWET, FLAEREILHDEREED L.
HEM AR ELTEZOMREICFIAIN, ZhozEL
THEHRLETFTT,

Electric Double Layer Transistor
(EDLT) Gate electrode

o #‘:’}#“;"uf;"»'_' i

ERPEBTELRAILIILDTEZER_EE
b5 224 (EDLT) DEH X

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

Keywords

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.

L T T
MoS.-EDLT YBaaCuy(eg

L /’_,.- thin film

#
#

——
SrTi0;-EDLT

*

jrea i

10710 20 60 80 100 120
Temperature (K)

Mormalized Resistance RIRy
[=
n

==
=
in

MRECERINABABERNR IV P XL (EDLT) CHEERET /A
IZH T2 BIEETE O

Examples of superconducting transitions in various field-effect-transistor
(EDLT) or thin film devices prepared in this laboratory.

ERYEZ ERFEBEE. RTEREE EERETFR
low temperature physics, electric field induced superconductivity, superconductivity in atomic layer materials, strongly correlated electron sysytems
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77 7S ERE

Laboratory of Alpha-Ray Emitters

ER OEHR HHER G (FRETE—LNEMELY 2 —)
BAN Ak ¥k HEE
Head / Assoc. Prof. Assoc. Prof.

Kiyohiro YABUUCHI Hidetoshi KIKUNAGA

ARl 22U MEIRIZ D
TEBMREEEZERELT

H190EE O METERNMI TR (R, BLUORBEHED
ERNAIEETHY. 77T /A RGO MER - L F %
BOWRR. /AT rE— BFEMES AV -EEM
KO BEHEDHTATHONTVET,

BICEERAT7L77RRICELT. ERNOARZTHE—D
Th-229(U-233@3) A S D I F 7 12 L BAC-225 D
MER LR TWET, /2. VIV EML A OB R5]
EETRTI 77, ESERTEEB(PPMS, #is
IMAFEBEIN, AXNULISHEZTO—EOHELNERTE
ZREBEEZMATHYES, EF. TEMABEMIN. RIER
FHRARZEORELRONTHYET,

RPBUELTHE—DBY IV THEOEIRESAEET TR
LE— RIS EERF R 2 — (K2 —)EHEEL
T MRBENRC 777 /1 ML &Y DY ER - L 2RI
ROEARNOE LR L THRMBEICL MRS ICH
RRBEZIRELTVLET,

TOF /AP ERR

Physics of actinide

HR MR IE

Observation of irradiated materials

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.

L2 FR %R

Radiation measurements

BHMEBERO-HDER
AETHEMETEM, £L) &
EENEFEMIE(SEM, )

TOF/AFERBBILEYMDERD
7eHOT T —VF(EL) Ltk
RIERE ()

TEM (left upper) and SEM
(upper) used for observation
of irradiated materials

—__ Tetra-arc furnace used for preparation
g of actinide compounds (left upper)
© and physical properties measurement

BIREIREOEUR D 7= D ShERK
f&Es/n—7Ry oz
Glove box with lead shielding for

| system (PPMS, left) handling high dose sources

HEHERGITTER (RD BRI E. 77 F /1 R &Y

Keywords D . o
y radioisotopes, nuclear materials, actinide compounds
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Analytical Research Core for Advanced Materials

™

A /
A\ o

a7k - HR GO BF BF

b == il - B %

Head / Prof. Res. Assoc. Res. Assoc.

Eiji AKIYAMA Kenichi NAKAYAMA Makoto NAGASAKO

MR ITIC K IR AE

MRDTHRITIETEDITE. 2PTEEE. ARIME
EWASEREIN, EEMROZETESHE. BBEF
BEMEICRAD AR IBZT>CVEY, AT Aflek
ZRHCH L, SVEEMOEWT 251857005
MERKICHLEOTWET, THRAMEICEITE, D~
MERITRER(F-ITTEM-FEES) IS, ICPRLE®
ICPEENTE. 7L—L/BMIFRFRNE < A7BK
FETIXTRNE BAKER EEE REE. HRD
ERE ICKBCS/ON/HA T, HAXIRAITE. /F o0~
FZ274—AVTVEY, HITBEEETIE, BBEETF
BEMEE A AU 7o, SRR R SN T NA R DS/
[A R —IVICH T HIEBER R, B REEMRTIE T
FHRANH AT, 7o ARIMBEIHI R~ T
TIUFTIH) Y —F A7 7B OZFEBE L TFERNOH
RENOTEZT>TVET,

FEEAT S AR IITERE
ICP-AES instrument

(L2 BIRTE, REETR AT TEM 247, TEM

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 L& 2 &€ 0@ B DOTRYYEY S
Elemental maps of precipitates in alloy by TEM

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

Institute for Materials Research, Tohoku University | 2026

S URHERPEI

S|elIsIe|\ PEOUBADY 104 8100 YoJessay [eonkleuy

59



SR SHHE R TR

821140 suofie|ay 2dlqnd

60

(F: S CTEA 8

Public Relations Office

LEREZES
.-"f -
R - BiR HiR BF HEHIR HEHIR HHIR
e . — N = Ny N
TH B B Z=ER EY/NEE VS TE HAE FE M R
Head / Prof. Prof. Res. Assoc. Assoc. Prof. Assoc. Prof. Assoc. Prof.
Ryuta KASADA Hideaki SAKAI Misa TOMIMATSU Yuji TSUCHIYA Jun NOZAWA Shoya SAKAMOTO

w32 =45—>av%
HILT

BROBEE LKL ARFAOARLREIB->TUVE
9, KEHERIT /N TLy b EIILSH, ZFTOMEBHRRCH
SEEEFIET BIAMEEIMR=2— XKINKEN ), R &=
THBNNY—FNAFA MBIV SB[ HITLTVE
T o h— LRV OEREEZXBEL T BREDOF L
BRAEGEICHEODTVET,

REIE LFROZX—T Y bBAREICLI=A XY MO EED
FERICHHEAN, WRISIGLCEHDOIBLE WFE-#E
EEDOREZT>TWET, BEMEDEAITA—RRR]
Tk, RFEoRLIICHN /N FER T BB, EREERE
BEBICAN-FSERTHARER S HERZIREL
TR T —REERBELTVWET, £/ . 5FER
T BLVERERITOLBEELFICHEL. 2T
Z—XRIIGLT-BRIRHAEED TWET, BETRITAN
TULWABREPREICLIAARZLIEMERICHY, R
FENICECTHARECELNELEEAEHEHILET,
[t ROSH | FMAESFRELTVET,

ZOESICILERIEIL, BABBRREEICLLEELT AR
FIDES~OBERELLFTN-HENEREERELTY

N7y b
Visitor brochures

Y4 —7

NATA b
KINKEN Research

Highlights

LEEE IMRZ2—X
PR Magazine IMR News

Connecting IMR with Society

The Public Relations Office (PRO) handles official PR
activities of IMR. The PRO publishes a variety of materials,
including visitor brochures, the public relations magazine
IMR News KINKEN, which highlights the latest research
achievements and activities of the Institute, and the annual
reports Research Highlights and IMR Abstracts. The PRO
also manages the website, providing timely and up-to-date
information.

In recent years, the PRO has expanded audience-
focused outreach programs and publications to
communicate IMR’s research and educational activities
more effectively. The biennial KINKEN Open House
features science programs for children, laboratory tours
for secondary school students, and history and facility
tours for local residents. The PRO has also launched new
publications for technical college and undergraduate
students.

Visits by high school students and corporate groups
are increasing, providing opportunities to learn about
the world-renowned KINKEN through tailored tours of
laboratories and historic facilities.

Through these activities, the PRO promotes public
understanding of IMR and contributes to education and
society.

FAETLERES
IMR News
for Students

EEAEE AN

A newspaper for students
of National Institute of
Technology (KOSEN)

TAIFA—FI2026
KINKEN Open House 2026
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Review Office

_

- T AN,
—
R - HR BuR FEHR FHEABUR
=3
mEE FE FR K KA F—HP =B T
Head / Prof. Prof. Specially Appointed Prof. Specially Appointed Assoc. Prof.
Hidemi KATO Dai AOKI Kiichiro OISHI Takako ENDO

REOFHIEE Y R— b5

KEOFHAD H YA ITFCHE O RICKELTZES
RIFLET, ZO10, THEO AT, EHE. ZEME. &
BEEE WD ICHERT 2D TOAKERTT-EHETHZL
HNEERBRETT, EHROEETHMMERILFTARN O REE
HBEDOEBEDOTIC, ROEBEZITVET,

O FHiESN (B & SUREHE, AL KFICL DI, S50

S, AEHDDFHERE) DI,

O:THlICB T AIERINE - BE-ZMH(F —2R—ZXDF|FHL

R, FIRFIT. Webk EEFHAR).
OAFTOMBICEDFHIDH Y H IR 2REMR
OEARNDOAZDTHMICBI T BIFHRINE L Z DB,
@M, FHEEAICRELMERI L,

[
L 2 LU
L,  ERHEEREMD
POIFLEF 4=

i e p——

Wk LA T bl

B R L R
"

Ll Lt Db bl LE e B R &)

EASNEW TR AL

RO EB %R R 2 FHAIERIED R — L= “ActIMR”

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.

LR R 2 e a b D DI e DREL T L2l ]

L
ENAERRAROER
ETm

l-l T ey aa—
Fa— i

B © RRETHfiR 5 = 2024webhR

2024 Annual Activity Report
Activity Report of Institute for Materials Research (2024 web version)
(https://www.review.imr.tohoku.ac.jp/rep-self/24/akahon2024web.pdf)
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Network Office

E:ERE-¢ BiR A RS 5301

AR BE BA K K5 EE ZiE 78 MK

Head / Prof. Prof. Technical Staff Technical Staff Technical Staff

Momoji KUBO Yu KUMAGAI Masashi OHBA Wataru ABE Kota TANNO

O N - Se AN Providing Comfortable, Stable and Securely

=Ry T — 7RI E R

Iy b7 =IO BREREBLERICEY, BROEE
IFRENICESERBELLTVWET, BL4OWE, HEDH
THIvR—2ybEFLHELEBRAY T —01E XD
FTEDTERWEBNALDICH>TWET, FIZIE., F—
LR—JICEBIEHRREIE, A—VICL BRI, /X DR
RAVEZ—2y MILBWeb&iEIZ. BADHRICE>TiA
ERARBEHDTY,

BHRABERY M7= TIE Ry 7= D RE, &
E.BRICHBTERLS ISRy M7 — IR 0 BERMRE
BEIELH, FAROFAEICHL TRy M7= a2~
=BT AU T OIS BEMZIEET>TWET,

@y 7 —URIBEDOESE
O HFFBWebH —E 24
@ FERZ—FIRIAXRE 7Yy Z— WebRHES XT L, FEiR

LAN, VPNY—E 2R DEREE
@1y b7 —o DM AR
@tx1) T XTI

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 VPN service

@User support

@Security measures

Y—NERTHEEP OIS

A technical staff working in the server room

ESANT R T

Equipments for network system
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HERREER

HEHIR IR i) BhK L

b T wE B ¥BE =k g T aE
Assoc. Prof. Assoc. Prof. Senior Assist. Prof. Assist. Prof. Assist. Prof.

Motomichi KOYAMA  Yoichi IKEDA Hidetoshi MASUDA Takumi YAMAZAKI Satoshi ISHIZAWA
YR - BUR B Bh¥ B B
e —
B &= KiE BN Al BE IR o) & T
Head / Prof. Assist. Prof. Assist. Prof. Assist. Prof. Assist. Prof.
Eiji AKIYAMA Yusuke OHASHI Tomoki NISHIYAMA Yuki NAKATA Hitoshi MORI

Library o0 DHEFRA!

AFOREZ . MERBZICET2H8AMOA LR
1300 DEMTIITY 2 A TWET, TOHITIF, AZ K
RERFEDNELFIMEIRARI SO DEELXMOEENT
WET, REBZE. AFICET2HOPIFMEDHEST
RFECPHEARD OV LIFAEDHMBT 2L TE,
AZDOREBEEN Y —EREZRELTLET,

FRER
1. REBROEH. $ERE BT RVFLOEEY—ER
2. ME, M3 BRBLUETHERER
(Online Journal, eBook, T —&~N—X)DINE
3. NEBROHEIFER
4 REEF)IVF—avofiE

BE
BEH 78,294 (F0:18,797. 3¥:59,497)
MstREsE 1,3397& (F0:411. 3¥:928)
EFSv—F (L)

13,515%& (EP:32. E4+:13,483)

AHEZETHRARERT —ZX—X

Okt FE:Web of Science. Scopus. SciFinder®, CiNii
ES)

@Q¥YEI1E#®K%ZFE:ICDD Cards. ICSD. MPDS Phase

Diagrams (7
Bz ot &EHHE, BRERITH,

From Library to World of Knowledge!

IMR Library holds about 80,000 books and about 1,300
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 : 78,294 (Japanese : 18,797, Foreign : 59,497)
Serial titles : 1,339 (Japanese : 411, Foreign : 928)
E-journal titles in Tohoku Univ. : 13,515

(Japanese : 32, Foreign : 13,483)

Available Databases

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

(@Material databases: ICDD Cards, ICSD, MPDS Phase
Diagrams, etc.

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

MEEHT VR~
Library circulation counter

HEE
Reading room
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FE - BERSHHKRZ:

2

Counseling Office for Student, Faculty and Staff

=
===}
iz iz iz iz FHERIR AR
TS L — N ~ N T ==
Bl == BR M= BEa K R EE PACEE MA #E
il Prof. Prof. Prof. Prof. Specially Appointed Prof. Assoc. Prof.
5 Eiji AKIYAMA Kozo FUJIWARA Yu KUMAGAI Rie UMETSU Kiichiro OISHI Norihiko OKAMOTO
-
: HEHR AR B Bh# B BT E
) ek BN  BE # BH OEE KB BH 7 Iy BR 28
Assoc. Prof. Assoc. Prof. Assist. Prof. Assist. Prof. Assist. Prof. Technical Staff
ER BB Toyoto SATO Jun NOZAWA Shiori SUGIURA Yusuke OHASHI Minha PARK Takamasa SUGAWARA
g FxE
Head / Prof. BifiEa WBRR RERR RBRE MERE—fRR AERE
Hidemi KATO RAY O TRk B k& B KE  EN pNITR-=ES 2l B
Technical Staff Manager Manager Chief Chief Chief
Kazuyo OMURA Hideki SATO Megumi TOMOKANE Keisuke MITO Emiko OYAMA Chikara SUGIYAMA
RERR FrEL
B k& % L&
Chief Barrister and Solicitor
Akemi TANAKA Hirotaka HONDA

DEYDEY DRI T % -
HEETRDLS I

EMTCRVELKTRTOFE  HBEOAL4D, HLD
EFECRE- AR EBLTOPTOIEFIERWACRE
ICBLCOMBRICHLETWES, BARBEO S FA 1N —% %
FLTCEENEHIBARNOREO S ERZEZET, [1H3
EWSIFEDZ LI WTE FEEEAEVWTELWLL TE
AL TL LW b TEFREBEELA SV EWL
SHETH BHICRLLTELERZGATY, HARE
PIHFLILEDLETHANOXEBRBOFHNRLEDRD
ATV T NDBFEVHWELET,

ESF[BAESIFL TCIMALEI N,

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

HAZEE ZEE8(WebXEERH)

Office members (web meeting)

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.

HHKE (KR LSRR

Consultation room
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Office of Safety and Health

) 4 N

ER - HR %z BF _
=ik % BR M= NE TR
Head / Prof. Res. Assoc.

Prof.
Hitoshi MIYASAKA Kozo FUJIWARA Yukihiro KOSHIKA

EEH - EAE RECBISRED
fepke HigL T

W T WE-MRRZOME RO -OE ICRHOD
EEBECFENHINTEY. TNICIIBRAFECEEY
BOEWIRWAEWET,

ZOEIBAREDBR-BERICHLT. REFEEE
Fid. 2HEE B LUEENBRTREICHE BB Z I
TEDLES REBE/PO—LAERLOLL-REEE £
BREYBICLIBRETEY. FRLLBEEILOBERE
SIEFO-HFMZIEEIT>CVET,

LEL BIFTRZERLL. BUR-EBE L OHBEB L
BEPRIOSMIC LB EINTWET, £7-. AR -HEH
XX EABOREREIOAIREHEERSZE TEE
BICEEL, YELCERETIEECRESEEEZEML
TWET,

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.

& [H HE

s Ty

i
swance EETE

=HAR dN-E=TiEbwR

REHE

Education for safety and health

— S L E R = FEWESAL
[ =ew=s | SAR SRARTE A
o SANAD FEMETARSHSE
+ ERATWIEE L
e =A
Mot - EoNAE
 REEEEE TERLEAES
- EE EENAE LS ETERE
t [ LI A TEs LY
o e P e SR T s RETHLCNLANENTEY
e (et B ] it i i
- FEEESETIESE BESEEEIRALLE
s EEEv RO EE s EEA
: ::::::::;: BRI SRR RS ROk RET
REEEEEREH

Safety and health organization

T =aT I
Safety manual

SHBAENIR
Fire drill
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Technical Service Center

Bleva—-k =&

B &F K5 EE
Head Deputy Head Expert
Takamasa SUGAWARA Toshiko ITAGAKI Masashi OHBA

ETCODHTHMEATZD
FO_hILErR—

TUZHI Y R—F4E6T I —T TERINT-44Z D
AT B IS MR XZIBEBTH Y, B H R REFEFH
Ty 2— MRS RAERIT . RSB EEMRRR
K= TFILI7T7HHAERE, EFITRLY —HHEZE
BHRtr 52— EFE—LABAYEMBAR L 2— &K
BOE, FTEMAFEEYZ— FREEEZFOATAERX
VEFEESLHEM R RRER 22— B oimEME
YE— BEERFE2A—F0FNEBCHRIIELL
SEELREEEE>THWET,

1) EREE(EREE ML)
c 2 —0EEICHT 2 hERVRHE
* RIREFAE
(2) =7V 7 LERENE (BRIRA L4)
WHRBIEIEA L — T (L —T Y — & — e B
- FHHREEZHEME DA
- EmmiiERDEK
- MRIBR L REEERR
Wl AT SN — 7 (S V=7 ) — & — i kH #t)
- HARloTESTOEERE
- AR O fE BB IE D BT
- B MEOZEEEORIE

(3) FHRERKIME(ER: A A

BERBEFM /N —TF (L —F Y —K—H BE)

- RIS REREBE DORR

AERSEAEO R KR OBERAE K & #HE

- MRPRERIE DR ML (2 1% 2 BAtTFA
BREESHREBREM L —7 (O N—T ) —&— 1 |LiE 1EfE)
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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: Kaori SATO)
- 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: Toshikazu SATO)

M Mechanical Processing Group (Leader: Kazuya USUI)

- 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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The Heart of Interdisciplinarity, Once More

Dr. Kotaro Honda, the founder of the Institute for
Materials Research, possessed both a spirit of applying
science and technology to people's lives and an
interdisciplinary sensibility. In 1933, the Institute collaborated
with the National Research Institute of Industrial Arts, which
was in Sendai, to establish a company that manufactured
souvenirs using KS magnet steel. This long-established
company is still known today for “Tamamushi lacquerware,’
Sendai souvenirs that utilize silver.

Ninety years since then, the Institute for Materials
Research, which has contributed to the advancement of
natural science as a joint usage and research center in a
broad range of materials science fields, is now embarking on
a significant challenge in interdisciplinary areas once again.

IKH Hub project aims to cultivate a broad research
community where researchers' intellectual curiosity is
satisfied, and new ideas emerge through discussions
among researchers from different fields and through the
materials themselves.

Collaborations with young artists and partnerships with
numerous research institutions both domestically and
internationally have already begun.
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Metal crystal growth as art — work by Miho Matsuoka (Joshibi
University of Art and Design student, at the time)
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Administrative Office
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General Affairs Department
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Hideki SATO
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Collaborative Research Division
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International Research Center for Nuclear Materials Science
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General Affairs Section

Personnel Affairs Section

Research Cooperation Section

Library Section

Budget Section

Accounting Section

Procurement Management Section

Asset Management Section

Construction Section

Facilities Section

Administrative Office
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