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LR RKRE / Greetings from the Director
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Director FEEVE bJ:b“‘i?“o
KOTANI Motoko

The Ministry of Education, Culture, Sports, Science
and Technology (MEXT) selected Tohoku University
as one of the first three Designated National
Universities to become an international center of
excellence in education and research at the world's
highest level, effective from 2017.

At that time, Tohoku University established the
Research Innovation System as a major pillar of
research, and established four core research centers
(Materials Science, Spintronics, Next-Generation
Medicine, and Disaster Science) to comprise the
Organization for Advanced Studies. The Core
Research Cluster for Materials Science (CRCMS) is
included as one of them.

The 4th Mid-Term Plan period for the National
University Corporation began in FY2022, and
our CRCMS has also made a new start. We are
promoting this project as a center that can be
utilized by people inside and outside the university
as a platform for materials science research at
Tohoku University.

We will continue to work for the development of
materials science, valuing the tradition of "Research
First," the philosophy of "Open Doors", and the
spirit of "Practice-oriented Research and Education”
that have existed since the founding of the
university. We deeply appreciate your support and
cooperation.
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The Core Research Cluster for Materials Science
(CRCMS) consists of three wings (Functional Materials
Wing, Structural Materials Wing, and Innovation
Creation Wing, which supports the contribution of
research results to society) that work together to
demonstrate the university's comprehensive research
capabilities and strongly promote research and
development. From FY2022, we have newly established
two areas in the Functional Materials Wing and two
areas in the Structural Materials Wing, and have begun
fusion research within and between these areas. We
also strive to train young independent faculty members
and other young faculty members. Activities toward
industry-academia collaboration led by the Innovation
Creation Wing have also received greater emphasis.

As of 2022, the participating departments include the
Graduate School of Science, the Graduate School of

FEREL. @BEMBFERR % Ty ER 2R . Engineering, the Institute for Materials Research, the

o _ . N Institute of Multidisciplinary Research for Advanced X
MRBIZEREMI. L7 XS -T )=+ /R=23 Materials, the Advanced Institute for Materials é
VIREER Y — S M R R Research, the Rare Metal and Green Innovation -",;.

Research and Development Center, and the Material
Solutions Center, and we are promoting university-wide
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efforts that go beyond the Katahira Campus where
the secretariat office is located. In addition, various
events and awards for young researchers are open to
all people involved in materials science research at the
University, regardless of affiliated department.

We hope you will continue to look to Tohoku
University's materials science research with great
interest.
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. . . has particular strengths
Construction of a three-tiered “research HREEOMEBREZAILTS
innovation system” with the “advanced RNy FLAIHRIE E TR N\ O HHEBE © Materials Science
research institute” at the top Creating the world's best 7 @ ZEYRAZIZ @ Spintronics

\ research results O FREER ©® Next Generation Medicine
Bh O I
%ﬁﬂnm“’ O KEBF @ Disaster Science
TR 7 SN . . O
L EE I R B AT R DN rdisciplinary Research: ERRBOBR BRI BRSHREZRE
® Accelerate the formation Alliance ! Promoting interdisciplinary research that transcends the barriers
B of strategic research bases \ of specialized fields
= N HAEE - . - N
Purpose ::ﬁw?astﬁgaﬁﬁ?am&z_ , undamentﬂzﬁmem \  EROERNBOWLAISHATREHERREOBHERMICE SV THE
romote interdisciplinary : Promoting diverse research activities that will serve as seeds
research for future core fields based on the free ideas of members
Diversity e —
WEmR RS R
2 NG TF EFEFEREEREY) % E—  HRRREEWER (AMR)
MRBRZHER Ny TLARIVARIL R EEOHE - FRHEE R Rz Rk

Deputy Director
ORIMO Shin-ichi, PhD
Advanced Institute for Materials Research (AIMR)

Director
KOTANI Motoko, PhD
Executive Vice President for Research

#LERURA
EXERSR EMEES BHFLTF Ur—F-vxIXvbEVS—
EEREZHE SPINEREZHERZ BEAEETE - WIRNOFE
CRCMS Derectors Committee CRCMS Expert Committee URA for CRCMS

SADAMOTO Reiko, PhD

Research Management Center

BEEM B D 1> 4 | Functional Materials Wing BEMB V1> | Structural Materials Wing

BRI <o — 5 —
AR ZE SREIEFERIMR)
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Functional Materials Wing Leader
SASAKI Takahiko, PhD
Institute for Materials Research (IMR)

BEMN > —5—
Bl B2 ZamERPHER (IMRAM) @
Structural Materials Wing Leader R

FUKUYAMA Hiroyuki, PhD
Institute of Multidisciplinary Research for Advanced Materials (IMRAM)

Ay -EFYMESEE | Spintronics and Quantum Physics Area BE - TRE M E Structure and Environmental Resistant Area p@
OVl —5— TavzIhU—5— TavzIhU—5—
KE REE hnik F=E 1Bk 18
AIMR SEMRRRFERT TEHRE

Project Leader
MIZUKAMI Shigemi, PhD
AIMR

Project Leader Project Leader
SATO S. Yutaka, PhD

Graduate School of Engineering

JOvzyhU— ’)"— Y —%-
Bk F52

AIMR /BRI R SIS
Project Leader j

SATO Takafumi, PhD KATO Hidemi, PhD
AIMR/Graduate School of Science Institute for Materials Research

IRLF— -YEETRES Energy and Material Conversion Area 06 YIKYT—-IN1AFEE | Soft Matter and Biomaterial Area p@
JOYzIh)—5— 0¥k —5— JOYzIh)—5— JOYzIh)—5—
AR 5 EE = ik EET = M58
AIMR/% T ERF R TR

SITMERIERAR

Project Leader
NANGO Eriko, PhD
IMRAM

EPHFR/AIMR

Project Leader
NISHIHARA Hirotomo, PhD
AIMR/IMRAM

Project Leader
TOMISHIGE Keiichi, PhD
Graduate School of Engineering

Project Leader
TAKIMIYA Kazuo, PhD
Graduate School of Science/AIMR

A/R—>aVEIK71>% | Innovation Creation Wing

A/R=Y 3 VATV —5—

/ ERE I¥mEk 11
2
p"{ Innovation Creation Wing Leader !

SUGIMOTO Satoshi, PhD
Graduate School of Engineering

AHE HH RE R B5R%

LPAGI U —oA /N3 a VRS 5 — EERASER TR T — PSR AASR OS5

HISADA Makoto, PhD YOSHIDA Shigeyoshi, PhD OIKAWA Katsunari, PhD

Research Center for Rare Metal and Green Innovation Material Solutions Center International Joint Graduate Program in Materials Science
fik % IR N

UH—F IRIAV VS — Y —F XRIAV VY —

SATO Hitoshi, PhD MATSUBARA Yusuke, PhD

Research Management Center Research Management Center
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A research pipeline strategy has

I TS VEIRICEDEE been applied to concentrate
£ AL, A—L Bk and centralize the current
DB AR TRERDIELER formidable research resources
as we wield the comprehensive
REBABEBHTRILF— research strength across the
HRORRESZATLLZH whole of Tohoku University to
EULET, 2022FE L DHFIC develop ideal energy materials
SEAMICHET 3 2DODEE that go beyond traditional
ELT. AEY - BFUMSES performance limits as well as

EIRILF— MEEEBE
ZRELE L. B HRA

to design the necessary energy
systems. We have established
two priority areas of research

WFvY, EFEE - hEihEE to be promoted from FY2022:

IMELTWEZET, Spin and Quantum Materials
Science and Energy and Material

BE . .
Conversion. These areas will

TRLF—BURETILSTA accelerate interdisciplinary

DRI % FEFE I - Hhis 17 research, industry-academia

<HELET, collaboration, and regional A7) —5—
cooperation. {ZE /~Z * % E
Objective - iz SBEMRARR

We aim to realize an energy-

Wing Leader
SASAKI Takahiko

independent model city
through industry-academia and
community collaboration. ' Professor, Institute for Materials
Research

AEY -EF Y EE

BT AEY - HICEEUTH/ AEYRFOHER
FICIDEDK ERERFE . REOFENGME
BEONUBROMEAER LICRERT 2EBEFEH
B0V VN —2HHED,

Spintronics and Quantum Physics Area

The project leaders are Professor Shigemi Mizukami, who is

T
|

|

|

|

!

3 currently engaged in the research and development of nano-

! memory devices focusing on electrons, spin, and light, and

l Professor Takafumi Sato, who is focused on the analysis of the
3 unique properties of interfaces to improve the function of thin
|

\

films.

IXRLVF— -PEERER

BRARICERELRIEBERHINIIRA—N
EMERAELTOWSARFNZRE, XA ATR
DBEMFRDIH DEFERIERFE LA EROME
BHEIRICERT 2E8EE—8EL TOYIN—
G —EHHET,

Energy and Material Conversion Area

The project leaders are Professor Hirotomo Nishihara, who is

T
|
|
|
|
l
3 developing new carbon materials with controlled structures as an
! important adjunct to battery development, and Professor Keiichi

l Tomishige, who is contributing to the reduction of fossil resource
3 dependence by developing solid catalysts toward the more

|

\

effective use of biomass.
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HENZTESERINER
FLAIKE-RILFARAT—IL

TOINL TS {RRHI control research fully supported
KM LAbICEDILEL. 85 by mathematical science, and
BE-BREHNDEIANE contribute to the realization of
safe and strong urban spaces
HMEOWERHEART S and environmentally friendly
T, RETEWL AR, transportation and industrial
RIBIEICEBL VB EEm equipment through the creation
B of innovative structural materials
BORRICHEMLET, 2022 with ultra-high strength, ultra-
FELDFICERNICHET light weight and low cost. We
22O MEEE LT, - it have established a structural and

RIgMEEEY Ty —-
1ABRZERELX L #

RMCTIEDBIBIEVRY A T—
ll \ FY2022. We will build a broad
: TEFE, RILKF OMER network that extends both inside
~ FMREZV—RULTVWEET, and outside the university, and
lead materials science research at
B % Tohoku University.
=] 1 L EETHRSHDER N el
{IX = Gighs iii‘,%k'ﬁ LWiis: Xt We aim to contribute to
DERICEMULE T, the realization of safe and
g Leade J robust urban spaces and
AN A 3 : “== environmentally friendly
transportation and industrial
S ; < & - “ equipment.
esea 0] d ed e \

We seek to accelerate atomic-
level design and multiscale bulk
structure and microstructure

environmental resistance area
and a soft matter/biotechnology
area as the two areas of special
emphasis for promotion from
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RBE-MIRBERSE
SEMNOFIBEREZTRCT22BIS2E
HRELTVWBIEFRRRE RESBHLULRE
EHBERESESERERMOBMER SR
CBEICORIT B EAEEMAEL TV B EERR
BNTOYTO N~ —EHHET,

Structure and Environmental Resistant Area

The project leaders are Professor Hidemi Kato, who is researching
metallic glasses that enable new developments in metallic
materials, and Professor Yutaka S. Sato, who is developing

a bonding method that can firmly connect various dissimilar
materials, including dissimilar metals and metals and resins,

without compromising their properties.

YIBMIH —INA A EBEK
EEDFOBEE. MR EERWTEERZER
DL BEOBETHRILT 2EREEFHR
& BB FOBRBEREIC L DI BBEE
BRORRICIRDECEEMNSHEN 7AYo b
V=5 —%HHET,

Soft Matter and Biomaterial Area

The project leaders are Professor Eriko Nango, who is engaged

in visualizing the functions of biomolecules with high spatial

and temporal resolution using synchrotron radiation and other
techniques, and Professor Kazuo Takimiya, who is developing new
organic semiconductors by controlling the crystal structures of

organic molecules.
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Metal/semiconductor spintronics and development of functional memory devices

"N QuAGEIBE

Ay —5—

KE BE
4% AIMR

Project Leader

MIZUKAMI Shigemi
Professor, AIMR

MEOVYHYEEEMRIY, Eb
W/ $EFOERRER. SEHIE
EfizRAWCEEEAEY RTFOMH
ntkﬁi*iﬁ?ﬁ'&XfU’\@FﬁFﬁ
ZEDTVWEXY, Rick
EAEYDRMEURAE
URFEZOMHORRE
ZEDHTVET,

fRIEREN

HEF(TAR)ILE>TTSFFE
DEEREFICKET DALY REH
HEROB (ZAEY) OREER DR
B, XDREY (HfRR) Z BRI
EUENERMEKRICET T2 XEYE
FOMEFHRE,

B &
MEOEEMBIEFERZRAWNCE
HRERSIBENZERTFOARELEEZEE
UET, £l EAEVDRIG UIH
AEVAEVDREBRTZEDE T,

We are conducting research on
high-performance spin devices
and their application to large-
capacity nonvolatile memory using
manganese-based materials, the
e pnmdimer iz CTyStal growth
of nitride nano-

semiconductors, and

technology to control the interface. We
are also working on memory devices that
integrate light and spin.

Introduction to Research

Interaction between spin currents generated in heavy metals,
such as platinum, by photons and magnetization (spin) of
magnetic materials and the research and development of
memory devices that use the spin of light (circular deflection)
as an information carrier and transfer it to a magnetic
material.

Objective

We aim for the social implementation of high-performance
magneto-resistive elements using proprietary metallic
materials and semiconductors. In addition, we are promoting
the proof-of-principle demonstration of optical spin memory
based on a fusion of light and spin.

Publications

J. Appl. Phys. 131, 023901, 2022.
Appl. Phys. Lett. 120, 032406, 2022.

HBFHIEICEDEFREDOE FIRERFH S SEORRE

Elucidation of the electronic structure of solid surfaces by photoelectron spectroscopy and development

of functional thin films
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Project Leader

SATO Takafumi

Professor, AIMR / Graduate
School of Science

MERIBONILY) EYERETRZ
DETFREFEN, RTHEGER
DEY, NILIPBEREADOETFRR
BEAENR. AEV SR, EHSHE
REBROXBF AR EZZRAVWTS
L. FREEE M Rl O 5 & SRl
ZITW BRERROAND =X LERRE
LTV,

BN
BFREOEESIHZEBEE TR
b3 1V 0ARPES &, ’&ﬁaﬁ%o
WEHE B W EiREBFEHAIC
NIXEFEE CSV3Sb50)IE-J_'fE%’<'{:
BSEFHEZHEH, LDEWRET
BIEEICRIMEDORCERRE

B &

ETFMEOKELRA, BICBEE
BBZRAL, JDBWEETEBEGE
ERIMRIERAELE T, MRREDK
DEWF/ A ARPES EEBE DR H
HITWET,

The electronic states inside and at

the surface of materials often exhibit
different properties. We characterize
the electronic states of bulk and

thin film surfaces using various
photoelectron spectroscopy techniques
such as angle-resolved, spin-resolved, and spatially
resolved techniques to develop new functional materials
and clarify the mechanism of exotic physical properties.

Introduction to Research

Development of a "micro-ARPES system" that visualizes
the spatial distribution of electronic states with high
precision. Elucidation of the electron orbitals responsible for
superconductivity in the Kagome lattice compound CsV,Sbg
by advanced electron spectroscopy measurement using
synchrotron radiation. Derived important guidelines for the
design of materials with higher superconducting transition
temperatures.

Objective

We elucidate the functionality of quantum materials,
particularly the mechanism of superconductivity, and
develop materials exhibiting superconductivity at higher
temperatures. We are currently developing a nano-spin
ARPES system that can resolve spin-dependent electronic
states with nanometer-scale resolution.

Publications

Phys. Rev. Lett. 129, 206402, 2022.
Rev. Sci. Instrum. 93, 033906, 2022.
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Development of Graphene Mesosponge (GMS) and other new carbon materials

EE-RETINAIALLTEELN—
RYFRMELT. 57—k %E
ERTZAMBEICT I EITHTD
LF U7, ZORBNLBFRMTHZY
S7I VAV RARYY(GMS) . &
WIRERE, TELE. SEEE #
BHBRHERE I —IBEEE
B5%7,

fseiEN

ColCum Bt hMESHAEN
HRBMER—52H—RYEERK.
Co & CuDRENREFNIEEER
EHB, BEARENH—RYF/HRE
DREBICANTIOEVZBAT R E
T B RETOEBRE TEME
BIRICHR,

B &

GMSDHUKREELLT. BR-EE
FrNTH UVF VLAV BBPR
HAE M, RBEM, E— bRV A
BRIEAR IR IR E R A BB ADILA%E
BEEULEY,

We have succeeded in creating a
three-dimensional porous structure
composed of graphene sheets as

an important carbon material for
energy storage and power generation
devices. Graphene Mesosponge
(GMS), a signature material, has unique
properties such as high adsorption
capacity, oxidation resistance, high
conductivity, and mechanical flexibility.

EEEAPPLIED maTERIALS
BINTERFACES

Introduction to Research

Synthesized ordered porous carbon
with embedded mononuclear Co and
Cu sites and discovered specific in-
solid interactions between the Co and
Cu. Successful transmission electron
microscopy with high resolution through
the insertion of hemoglobin inside
hollow giant carbon nano-test tubes.

Objective

As a social implementation of GMS, we aim to apply GMS to
various fields such as electric double-layer capacitors, lithium-
ion batteries and next-generation batteries, fuel cells, heat
pumps, and catalyst carriers.

Publications

Carbon, 201, 338, 2023.
ACS Applied Materials & Interfaces, 14, 26507, 2022.

7OV IR —5—

R FE

YR STUMERPIRAN/AMR

Project Leader

NISHIHARA Hirotomo

Professor, IMRAM / AIMR

A—IRYZa—kIW A=KV IUSAIIVICEHRT 2 MiEFHRE

Catalyst development for carbon neutrality and carbon recycling

A& FROFARIRREFRBEDOE
FEEBo>TVWBIEDS, KRHADZ
BRILRREZBPIZLEDBWA—
IR Za—RSLBRETHZ/NCA
YR (KM -BHS5BE) DFRNEREF
SNTVERT, NAAYZAPATHD
“HRERFDSHRABILEMESE
TEMBERRLTVED,

fsiEn
REABISEELTNSTYITY
& INAAVRERTYRY h—JLEK
RNSERLCANT BAEDFHF.
Bt ULz e Ulc, BlgaE
DR EBZHEEH—RR—KPR
RBEFO_RIERENSDEM.

B iR

A—IRYZa—RrII- A=K UYL
I EBEL RRReRENS/\A
ARAP ALK R ANGIR T BH U
Wt DORFZBELET,

As the use of fossil
resources has
become a factor in

Hi /_LW_C
& &
d S a1
Yo

global environmental ’&u @y J- "
issues, the increased e .
utilization of biomass
(wood, wheat straw,

etc.), a carbon-

neutral raw material that does not increase the amount
of carbon dioxide in the atmosphere, is expected. We
are researching catalysts to synthesize useful compounds
from biomass and atmospheric CO,.

Introduction to Research

Development of catalysts for the efficient synthesis of
1,3-butadiene produced from petroleum, and from biomass-
derived erythritol and hydrogen. Development of routes for
the synthesis of organic carbonates and urea derivatives as
raw materials for plastics and resins from CO, using cerium
oxide catalysts..

Objective

We will develop useful catalysts for the substitution of
petroleum with biomass and CO, as carbon sources for
carbon neutrality and carbon recycling.

Publications

ChemSusChem, 15, €202102663, 2022.
ACS Catal. 13, 1562, 2023.
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Project Leader

TOMISHIGE Keiichi

Professor, Graduate School
of Engineering
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Development of new metallic glass alloys and elucidation of their functions

Project Leader

KATO Hidemi

Professor, Institute of
Materials Research

EBAFA(HFAREETTERE
&) IFRE-MEE REESEHER
BEEZHOERERLITESHEE
RU. BRBHREBAREICBRD XY,
EEAFATEBEDAN=XLDHR
Mo, MREMICEBNDHRM R Z
FRARELET,

fHgEEN
BEEZEDRVMEIXN - BHEEK
REEAOMEREMZRRE, k<
BIFIKLKMItoBEVWEERELES
MOIRTFH/EELERR. ¥R
EEWC/\AIYNOE—&E&DEM®
EeEBIEECDMILICHT,

B#&
ERBASRCHFZAZTAEDOHD
FRERICERD 1BA BN Z D%
HEBNSRAEEDHE. EEBHFX
BEMBDICAZEDET,

Metallic glasses (metallic
alloys that exhibit a glassy
state) exhibit properties
such as strength,
corrosion resistance, and
soft magnetic properties
that differ from those

of metallic alloys with a

crystalline structure, and
they can be formed in complex ways. We will develop
new materials with excellent environmental resistance by
studying the mechanism of metallic glass formation.

Introduction to Research

Developed a candidate catalyst material for low-cost, high-
efficiency hydrogen generation without the use of precious
metals. Realized the 3D nanostructuring of intermetallic
compounds, which are brittle, hard to dissolve, and difficult
to process and successfully achieved both high strength and
high ductility in high entropy alloys using half metals.

Objective

We will work to unravel the mysteries of glass formation
in metallic glasses, develop new metallic glass alloys with
superior properties, and promote their application to
functional metallic glass materials.

Publications

Nature Communications, 13, 5157, 2022.
Acta Materialia 225, 117571, 2022.
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Elucidation of the mechanisms of the welding and joining processes and development of welding
and joining methods that do not cause deterioration of properties

Project Leader

SATO S. Yutaka

Professor, Graduate School of
Engineering

EEHZELTICMEIE
HRZEDBST#ES) B,
BEFHmH,SMEFEE
BICEDHSHIRET
BTHHEIhTVWRER
gificd. REEEDE
B EELHEOEARE,
REMRlEzZ0OREZzERDTICD
BCEBTOEADRARZLTVET,

Commercially pure Fe

TRFELEN

AlGZEHOREMBESREANDY
UaAveEZyTILoRRERMICED,
MFBEENIMBICT DI EITHES.
RILTFUHARRIATYLRAMDTA
Y7—OBBER ICEWTHEHER
EHWMARIED DT EHELT D
EITRI.

B &
EAMRURANEBOEFEER
MHICAREE O R ICHERIZE
WERH ST TO—F L. BERIERE
ICHMA 2 EAMZRILLET,

Tungsten electrode -4

Ar shielding gas~]

Welding and joining, which
allows the joining of materials
without the use of adhesives,
is a basic technology used in

all manufacturing processes,
from electronic to aerospace
components. We are
developing welding and joining

processes that join dissimilar
materials without deterioration of their properties, such
as the joining of dissimilar metals or of metals to resins.

Introduction to Research

Simultaneous addition of silicon and nickel to dissimilar
material interfaces between Al alloy and steel to

successfully triple the bonding strength. Homogenization of
microstructure and mechanical properties in wire-arc additive
manufacturing of martensitic stainless steel was successfully
achieved.

Objective

We approach the welding and joining processes based on
materials science by systematically studying the properties
of the welds, joints and surface-modified areas to create
welded and joined parts that can withstand the harshest
environments.

Publications
Materials Science & Engineering A, 863, 144544, 2023.
Materials & Design, 225, 111444, 2023.
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Development of technology to measure the dynamics of biological macromolecules at high spatio-temporal

resolution
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The three-
dimensional
structures
of proteins
that
support life
phenomena
are closely
related to their functions. Using quantum beams such
as X-ray free electron lasers, synchrotron radiation, and

electron beams, we can visualize chemical and structural
changes occurring in proteins as "moving images".

Introduction to Research

Protein structure analysis by X-ray free electron lasers.
Development of protein dynamic structural analysis tools.
Clarified the activation mechanism of G-protein coupled
receptors. Rational molecular design based on dynamic
structural information.

Objective

We aim to reveal the switching mechanism of light-sensitive
proteins and the reaction mechanism of enzymes as well

as design and create protein molecules with new functions
based on precise information from dynamic structural
analysis.

Publications

Nature Chemistry 14, 1054, 2022.
Pros. Natl. Acad. Sci. U.S.A. 119 (9), 2117433119, 2022.

7OV IR —5—

Mk BET
HIE S TTENSTRA

Project Leader

NANGO Eriko

Professor, Institute of Multidisciplinary
Research for Advanced Materials

MRBEV_t1l—2aVvics2aBRERERIEFDRIS

Creation of high mobility organic semiconductors by crystal structure manipulation

ARERILFEEBELVTRERH
b2, R, FRFEE
TINA ZADAREHELTVET, &
W rU7ERSEETEET 56
BBEZRRI S EEESEY=-La
L—yav,ic&h, aBBEREE
BFZRRELTVET,

e v

ERBEEREEEORKICH TS
EEBEOEEMEPR, HTHEE
DOFTHBRERNHFLARILOET
WS ERBEEAS< B, Fv
UPEREEN R LT B ERE, 5
BB EAREEEON TR
DisitERSE,

Big
HUWERLEERREOLHOHTF
Rt AR EEBEHEETV. H
BHE2Ich I3 T L—o 2L —% B
L ( :

Based on X
synthetic organic
chemistry, we
promote research
on structural
organic chemistry, ; ] 3
organic functional ;.@:L e SRR TR
materials, and o

organic semiconductor devices. We are developing

TomperEus (K)
300290 280 270 260 250
"

HyCH:

high-mobility organic semiconductors through "crystal
structure manipulation," which realizes crystal structures
that possess high carrier transport properties.

Introduction to Research

Clearly stated the importance of crystal structure in the
development of high-mobility organic semiconductors.
Discovered the manner in which small differences in
molecular structure can significantly change electronic and
crystal structures at the molecular level, resulting in improved
carrier transport capacity. Proposed guidelines for molecular
design of new high-mobility organic semiconductors.

Objective

We aim to achieve breakthroughs in materials chemistry
through molecular design, synthesis, and crystal structure
control for the development of new organic semiconductors.

Publications

Chem. Mater. 34, 6606, 2022.
Chem. Mater. 35, 280, 2023.

o
1=
L)
#
v
id
b
5
K4
7
[
4
4
|
o
AN
1
#
]
L
/
2
=
2
S
=
)
8
&
2
>
((e]
wn
o
-
<
Q
prt
—~
D
Q
=}
o
=
O
3
Q
—+
D
Q_L.
>
D
Q

TavIh—5—

= 58
B BT/ AIMR

Project Leader

TAKIMIYA Kazuo

Professor, Graduate School of
Science/AIMR
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We will actively promote the

YV TRDES 45EET results generated from materials
L N science research in the four areas

DHENSHHTN IR of the Functional Materials Wing
FHIRMRICOVWTHRB I and Structural Materials Wing
TLEZICEELISIED. £ to business and other partners,
oL DEEESSICEEL and will further promote

L .. collaboration with these partners.
Y. AFOHHBFHIN To apply the results generated
ROH{FRKICOITT, Mg from the university's materials
CDEEPEXESDER science research within society,
EROBAEERTEEES we will provide opportunities

for collaboration with the local

lE. KEHRRXI—KT7v T K
EENVFr—ZHHRBICW

NICEZEDHET,
5 ¢
¢ B

. Y ALK O R B2
- ROHRICEMT B/~
Z B —
;F/TZI: :ﬁu e YavEIRERIELET, ~ Objective
AR THHAN ' We aim to create innovations
that contribute to society based

community and information
exchange between industry,
academia, government, and

financial partners. We will also
promote support for university-
launched start-ups and business
ventures.

lspeaT Buipp uoness) uolleAouu| 8yl wouy abessap

Wing Leader

l' on the results generated from

";.l‘lllltgl't'.ll

SUGIMOTO Satoshi

Tohoku University's materials
science research.

e

Professor, Graduate School of
Engineering

f

4\

i

HEBERRI™Y ¢V D2EIRAT OV T 7 N —H— & In addition to the four project leaders in the two areas of the
BEMB D> 7 D2ERATAY U M) —5—IC
Nx. RIEKFOEZELEICEDD URADEREL
T RIERZOMRBZEDBFORIAMRDOESZA
DRE EFEEEDBFRIILEZEMATICHEL

EED

Functional Materials Wing and the four project leaders in the two
areas of the Structural Materials Wing, URAs involved in industry-
academia collaboration at Tohoku University will work together to
actively promote the dissemination the results of Tohoku University's
materials science research to society and exchange information with

industry, academia, government and financial partners.
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MRBFHERENY ZTLANIVIRRLE The Core Research Cluster for Materials

(CRCMS) Tlt. HitX¥ D #E Science (CRCMS) is promoting various
BEsBo AHEREALHEIE initiatives to nurture talented researchers

and strengthen research capabilities in

DHICHRRIZIDHEHEEHTL
I, BEEIF—PIRV TR,

the field of materials science at Tohoku

University. Our seminars and events are

BEZEDOTFZTHREBZMRE open to all researchers involved in materials
ICEDZIRNTOMREETRICL science research at Tohoku University,
THEAAL -TAEREORE-TF regardless of department, to improve their
REDEHREEToTEDET, research capabilities, disseminate research

results, and honor researchers.
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EFHREOBN - TRIERER p.10
Nurturing young researchers and improving the research environment
R REM B SZHR Iy TURVARLAE p.11

CRCMS Award

R HMLE Enhancement of Research Performance

92UBWIOLRY Ydleasay jo Juswadueyul \ - Tt & ¥

saAneniu| snoen N B O I oF W Ok M Ok

BRI IL p.12
International Symposium

MRABLEDOI:ODDLIF— p.13
Seminars to improve research performance

MERST2s 0.14

Materials Science Festa

IEIFRED M Various Initiatives

EFMREOEN -MRRTER

Nurturing young researchers and improving the research environment

EFRIBBEOEMN -HRBEEFELC BRAZICI >TEFHREZRALTVWET, 2022FEH S OHFAERITIE.
INFTTICBENEBEFELK U CERIR2E. B R) . RBEZEZEOMARBOERFICINZ. BEIZDFOREICLD
AVEI T IRERBLO T M UICAREE L THRRUTHS X DL SICXBELIB>TVET,

As part of our efforts to nurture young independent faculty members and improve the research environment,
we have hired young faculty members through international open recruitment.Three faculty members have been

appointed so far (two associate professors and one assistant professor). In addition to improving the research
environment, such as laboratories, we provide support to help researchers grow as independent researchers through
mentoring by faculty members in related fields.

sioydieasay bunnunN \ S I X >

RIERPLBEBD TS5 — Hi—
Tohoku University PR Mascot Kenichi
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CRCMS Award

MRRIZHER Ny FLARILAZERA (CRCMS) TR REOHRRZABICEVWTESOERICEDARBARZTL
F LR FEETHALOBNICRRZRIE U EFMREEZBEE L. ZOMROELZEEZRMT Bz, 2021
FEEICHIEREMRRIZ RN Y TL ARV IS E (CRCMS Award) ZHIELE UTc, REHICIFBIE S LTHE
E50ANESNET,

BEER. RRCBVTLEOHHRZEMEICRELTVWSZE, FAEUTELEIBRISERBTHEIE., £
TWET, 2022FE LD F4N=V T4 &AL —I 3V DBEENS, PUNEZOERFRICER- NEEDSA
TARY MK BDIARFEADEEH M0 D FE LT,
SHAEERIREMRRFERNTLANVARRREDZ
VIRZR—)UICCRfEENE L, 3RDFRE

HERBLY
ﬂ%/,\o)%t\ /J\ﬁmﬁ—iﬁh\BX

ZEAN2022F10826BICHI TV RAF+
BFICER. ERM(BE)MEESINFE L,

The Core Research Cluster for Materials Science at Tohoku University (CRCMS) established the Core Research
Cluster for Materials Science Award (CRCMS Award) in 2021. The purpose of the award is to honor young
researchers who have conducted research and development based on their own initiative in the field of materials
science in the broad definition of the term, and who have produced excellent academic or industrial application
results, and to encourage further development of their research. The winners will receive a research grant of 500,000
yen as a supplementary prize.

The applicant must be engaged in materials science research in the broad definition of the term at the Tohoku
University, and it must be less than 13 years after obtaining a doctoral degree. From the perspective of diversity

and inclusion, consideration for interruption of research due to life events such as childcare or nursing care has been
added to the limit on the maximum number of years after obtaining a degree from the CRCMS Award 2022.

The award ceremony for the CRCMS Award 2022 was held at the Science Campus Hall on October 26, 2022. After
the speeches by the three award winners, Director Kotani presented the award certificates and commemorative gifts
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(plagques) to the award winners.

1z \

\
ZHE 3% Sf CRCMS Award 2022 / Three award winners

U

s{ B RS HRRSEH R Ny 7L AL

BRI BE RN AR BRX

wiE  REMRAZEH
PRI EHRERICA T
SHEMRT — S R—ZBIE,
KUMAGAI Yu

Professor, Institute for Materials
Research

"Computational Materials

HHR RFEBPRMARRR Y5 —
TBRIFZ RS B2 R E AR
ARV FL—FDEIR,
KUROSAWA Shunsuke

Associate Professor, New Industry
Creation Hatchery Center

"Development of Red and

BRI BBV REFRRT

M EREEMRIDAdditive
ManufacturinglcB89 29T,
YAMANAKA Kenta

Associate Professor, Institute for
Materials Research

"Additive Manufacturing of

@® Database for Exploring Next Near-Infrared Emitting Structural Metallic Materials"
> ) e Scintillators towards Promotion
Generation Materials e
of Decommissioning”
)
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International Symposium

MEHL R OMRADZEAMCRETBEEDIC. MRUROMEENERN RO FREMRELD—EH
ELUTWK e DRRDIGERDERY VIRYILEE 1 BFRELTVWET, 202253 F6E M RIRIFHFR Ny
TLRIVARRAERY Y RIDAE LT, FOEAEY NOZI MR N TLANIIVARIR S VIR D LB LT
FESRMRIRIZERERAZR IOV FLY Y RY UL ERTHELE L.

The Symposium for the Core Research Cluster for Materials Science is held once a year to promote
international interdisciplinary research among the Cluster's researchers, as well as to communicate the
Center's research activities both domestically and internationally. In 2022, the symposium was held
jointly with the 6th symposium for the Core Research Clusters for Spintronics and the 5th Symposium on

International Joint Graduate Program in Materials Science.

MHREZHE (CRCMS) LTI, 45D ZENZh2 ADT0
VNI F-PMEAL Ty Y ayELE - EEL, &y a
VENTNIZDBEHFHENHD KU,

As for the CRCMS, two project leaders from each of the four
areas collaborated in planning and organizing the sessions, and
each session had three invited speakers.

RRAY—RRIGI VRV TLARETT1HHD. SHFICRZANNRRY —
ErEshELR,
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There were 71 poster presentations throughout the symposium,

and eight were presented with Best Poster Awards.

Plenary Lectures: mm Prof. Jien-Wei Yeh (National Tsing Hua University)

"High-entropy materials technology"

mm Prof. Roser Valenti (Goethe University Frankfurt)
"Strategies to design quantum materials with exotic properties”

mm Prof. Manfred Fiebig (ETH Zurich)
"Seeing is believing: Nonlinear optics on ferroic materials"

mm Prof. Thomas Schépers (Forschungszentrum Jilich)
"Topological-insulator-superconductor networks"

CRCMS Sessions: mm Chairs: Hirotomo Nishihara, Keiichi Tomishige
“Catalytic and battery materials for carbon neutrality”
m Chairs: Eriko Nango, Kazuo Takimiya
“Cutting-edge measurements of biomaterials and soft matter”
m Chairs: Shigemi Mizukami, Takafumi Sato
“Exotic superconductivity”
mm Chairs: Yutaka S. Sato, Hidemi Kato
“Novel high entropy alloys”
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Seminars to improve research performance

AEABEDEODOEI S —Z2RHIERKZOMRE - BBEEZTWRICUTFICHELE-FAELTVWETD,
2022FEIBEBRIAE, EV 17T AV BEETAN=ITAILDOVWTDEIF—%EA YTV TH
BLELU,

Seminars to improve research performance are planned and held several times a year for researchers
and faculty members at Tohoku University.
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Visual Design for Research Dissemination
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Materials Science Festa
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218 THFRR

YOSHIMI Kyosuke

Professor, Graduate School
of Engineering

.3@ @ = ,yx,‘\s
RIEXFHRNPEI TS
sy (2022

LT i@ (5402, %EM) + A>51>

O BASATEY SR MO SRHEE
(TOKYO ELECTRON House of Creativity)

BIORIEKREMRBET RS

The 3rd Tohoku University Materials Science Festa

HIRENEIMBFART VT ET 1 —OREEEBHEEZREL
FEERRAEIF—TY, HF1E20204F, F2[E2021FlFUEF—¢&
UTRELE U, 20228 3/\1 7 Uy RREEADEIBMRRZET T
AFEULTIOALBHICHELER L, MBI SFEREEBIENROLERD
CRCMS DY+ =49 —DERZRMSERNSEELTE D, &R
BEMBOEBRNEEZERICSELUCHELTVWEY, HREIRE
2022F E LD HIRENR KR TH I XERFET — S8l - SERR
RTFVTIVHERE IOV L7 b TBREBER HESET R R O#l
RRZEDHTVET,

This is an open seminar aimed at bringing together Tohoku University's
materials research activities and promoting organic collaboration.

The first seminar in 2020 and the second one in 2021 were held as
webinars, and the third one in 2022 was held as a hybrid event on
September 5 as the 3rd Materials Science Festa. Each time to date,
the event has been organized by Prof. Kyosuke Yoshimi, reflecting the
opinions of the CRCMS wing leaders, and associate professors from
various departments have participated in the organizing committee.
Since 2022, Prof. Yoshimi has served as the director of the "Research
Center for Structural Materials for Extreme Environments," a MEXT
(Ministry of Education, Culture, Sports, Science and Technology) project
for data creation and utilization of materials. Tohoku University has
been designated as the representative institution for this project.
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= Monday, September 5, 2022 9:00-17:00
= Hybrid event

m 4 sessions 12 lectures

= Special panel discussion

m Co-sponsored by Research Promotion

and Support Organization Knowledge Creation Center
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