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LR RKRE / Greetings from the Director
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_ N . . and Technology (MEXT) selected Tohoku University Mmoo T Ty —— - Strategic HE Ny FLALIRE LS A R E ST S A8
LB BHRED e BR UERN IR SXFE as one of the first three Designated National ARA/N—2 3V V2T L) DB Lo Core Research Cluster Four areas in which our university
BEENZAKRZEEDHDIEEL FORID3IDDKR Universities to become an international center of Construction of a three-tiered “research T T has particular strengths

excellence in education and research at the world's
highest level, effective from 2017.

innovation system” with the “advanced
research institute” at the top
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KEFAEDORE LT, ARA/R— 3V VR T LS research results O KREEE © Next Generation Medicine
At that time, Tohoku University established the KERZ @ Disaster Science
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Research Innovation System as a major pillar of

H erdisciplinary Research:,
research, and established four core research centers A \

Alliance
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® Accelerate the formation Promoting interdisciplinary research that transcends the barriers
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Director

KOTANI Motoko

HBREWEL EFFET,

) E S EMFTEBICREBEUE U, MRIRIZHF Ny
LRI EH S (Core Research Cluster for
Materials Science) [ZD55D—2TY,
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included as one of them.

Tohoku University.

cooperation.

(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

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

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
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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
Engineering, the Institute for Materials Research, the
Institute of Multidisciplinary Research for Advanced
Materials, the Advanced Institute for Materials
Research, the Rare Metal and Green Innovation
Research and Development Center, and the Material
Solutions Center, and we are promoting university-wide
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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eputy Director

DRIMO Shin-ichi

B of strategic research bases
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®Promote interdisciplinary

research SRl

Diversity
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of specialized fields

ERAREE

Fundamental Departments

TROBHNFOEL LSRR EH ZEREOBRLBREICEDVWTHIE

Director
KOTANI Motoko, PhD

Executive Vice President for Research

Promoting diverse research activities that will serve as seeds
for future core fields based on the free ideas of members
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Deputy Director

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

CRCMS Derectors Committee
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CRCMS Expert Committee

BEEM B2 1> 4 | Functional Materials Wing
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Functional Materials Wing Leader
SASAKI Takahiko, PhD
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Institute for Materials Research (IMR)

ZEY-EFYHESEE | Spintronics and Quantum Physics Area ])@

7OV N)—5—
KE B3
AIMR

Project Leader
MIZUKAMI Shigemi, PhD
AIMR

IRILF— -YEZEHRMFEEL | Energy and Material Conversion Area p@
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Project Leader

NISHIHARA Hirotomo, PhD
AIMR/IMRAM

A/ R=2aVEIEI1vY |

BEME Y14 | Structural Materials Wing
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URA for CRCMS
SADAMOTO Reiko, PhD

Research Management Center
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Structural Materials Wing Leader R

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

BE-MEEYSEE | Structure and Environmental Resistant Area l@
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Project Leader
SATO Takafumi, PhD
AIMR/Graduate School of Science

VI YT — N AR

JavzIi)—5—
Ik FE
3 EEMRIFIRRT
Project Leader
KATO Hidemi, PhD
L Institute for Materials Research

Project Leader
SATO S. Yutaka, PhD
Graduate School of Engineering

Soft Matter and Biomaterial Area p@
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Project Leader
TOMISHIGE Keiichi, PhD
Graduate School of Engineering

IMRAM

SITERIPITR

Project Leader
NANGO Eriko, PhD

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

Innovation Creation Wing
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Innovation Creation Wing Leader
SUGIMOTO Satoshi, PhD

Graduate School of Engineering
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HISADA Makoto, PhD
Research Center for Rare Metal and Green Innovation
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SATO Hitoshi, PhD

Research Management Center
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YOSHIDA Shigeyoshi, PhD
Material Solutions Center
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MATSUBARA Yusuke, PhD
Research Management Center
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OIKAWA Katsunari, PhD
International Joint Graduate Program in Materials Science
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A research pipeline strategy has
been applied to concentrate
and centralize the current
formidable research resources
as we wield the comprehensive
research strength across the
whole of Tohoku University to
develop ideal energy materials
that go beyond traditional
performance limits as well as

to design the necessary energy
systems. We have established
two priority areas of research
to be promoted from FY2022:
Spin and Quantum Materials
Science and Energy and Material
Conversion. These areas will

HENFTESBRINEER
FLANIEE - VILFRT—IL
TO /NI 1E3E - HE I AR
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We seek to accelerate atomic-
level design and multiscale bulk
structure and microstructure
control research fully supported
by mathematical science, and
contribute to the realization of
safe and strong urban spaces
and environmentally friendly
transportation and industrial
equipment through the creation
of innovative structural materials
with ultra-high strength, ultra-
light weight and low cost. We
have established a structural and
environmental resistance area
and a soft matter/biotechnology
area as the two areas of special
emphasis for promotion from
FY2022. We will build a broad
network that extends both inside

accelerate interdisciplinary
research, industry-academia

S — 57—
cooperation. {ZE /~Z * % ﬁ:

’ =
Objective iz SBEMRARR

We aim to realize an energy-

collaboration, and regional

in

Wing Leader
SASAKI Takahiko

independent model city
through industry-academia and
community collaboration. '

Research

Professor, Institute for Materials

Bl Ex

2R STTYERAMRAN
Wing Leader
FUKUYAMA Hiroyuki

8Professor, Institute of Multidisciplifary * §
Research for Advanced Materials § |

FHREV—RLTWEXT,

B iR

Tohoku University.
S P
fﬁ‘f?ﬁﬂ d%BTEEFa‘I 3R Obijective
E%‘LE R | e We aim to contribute to
@%iﬂﬁgﬁbiﬂ'j the realization of safe and

and outside the university, and
lead materials science research at

robust urban spaces and
“== environmentally friendly
transportation and industrial
equipment.
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Spintronics and Quantum Physics Area

The project leaders are Professor Shigemi Mizukami, who is
currently engaged in the research and development of nano-
memory devices focusing on electrons, spin, and light, and
Professor Takafumi Sato, who is focused on the analysis of the
unique properties of interfaces to improve the function of thin

films.

1818 - i 3R IR 1 oA I
SERMNOFBERETEICT 2B 5%
HELTVWBNESERRE RESBHLURRE
EHIRRBESESFRERM OBMERBS LR
CBEICORIF2EAREMEL TV BEERY
BNTAYIY N~ —EBOET,

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.

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
developing new carbon materials with controlled structures as an
important adjunct to battery development, and Professor Keiichi
Tomishige, who is contributing to the reduction of fossil resource
dependence by developing solid catalysts toward the more

effective use of biomass.

YIh9T—INAAEE
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U—5—%EBHET,

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

T332 XY ARV I(GMS) 23U HET B N—RVFHRM DFEF

Development of Graphene Mesosponge (GMS) and other new carbon materials
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Project Leader

MIZUKAMI Shigemi
Professor, AIMR
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We are conducting research on
high-performance spin devices
and their application to large-
capacity nonvolatile memory using
manganese-based materials, the
crystal growth

of nitride nano-
semiconductors, and
technology to control the interface. We
are also working on memory devices that
integrate light and spin.

Circutarty polorized iser pulsa

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.

EE-RETINMRELTEERN—
RYRMELT,. 57— %
ERFTSAMBEICT R EITHI
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WHARRELRELI=—IRSEE
¥5%7,
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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

TERFACES

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.
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Project Leader

NISHIHARA Hirotomo
Professor, IMRAM / AIMR

HBFHIEICEDEFREDOE FIRERFH S SEORRE

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

of functional thin films

Hh—IR>Za—kJI-H

—RYUSALIVICEIRY % iR R R

Catalyst development for carbon neutrality and carbon recycling
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Project Leader

SATO Takafumi

Professor, AIMR / Graduate
School of Science
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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.

A& ROFAIMRREREOE
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FHERD _BALRFDOSDE Ko

B =
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AYAP ZBALRBANEGIRT BH L
WD ZEIELE T,

As the use of fossil g T
resources has @ @
become a factor in " %“ E i
global environmental () yad
issues, the increased
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

EEERFDIMFII RAeERHER S BRETEHAT Rl

Development of technology to measure the dynamics of biological macromolecules at high spatio-temporal

resolution

Project Leader

KATO Hidemi

Professor, Institute of
Materials Research

EBAFA(HFAREEZTITERE
&) IRE-MEE REESEHER
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M5, MREMICEBNDHRM R Z
FRARELET,
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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.

Y REKREXZZYVINVEDILE
BEFZOBEEE R EELTWET,
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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.
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Project Leader

NANGO Eriko

Professor, Institute of Multidisciplinary
Research for Advanced Materials
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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

BRBEVoE2l—YavicL2aBBEE RS SHORIR

Creation of high mobility organic semiconductors by crystal structure manipulation

Project Leader

SATO S. Yutaka

Professor, Graduate School of
Engineering

HRZEDBST#ES) B,
BEFHmHISMEFEE
BICEDHSHIRET
BTHREINhTVWRER
&ificd. REEEDE
AB.EECHEOEARE,
REMRleZz0REzERDTICD
BCEBSTOEADRARZLTVET,

FRFELBEN

Al cfoRBEMESRENDY
DaAvEZwr)LORERRMICED,
MFBEENIMBICT DI EITHES.
RILTFUHARRIATYLRMDTA
Y7—UOBBER ICEWTHEHER
EERMOBEO AR ENET ST
EITRI.

B &
EAMRURAREBOEFEER
HHICAREE O R ICHERIZE
WERH ST TO—F L. BERIRE
ICHMA 2 EAMZRILLET,

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

Commercially pure Fe

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.

ERAERLCFZEREVTBERR
L2, R R, FRFEE
TINA ADHREHELTWET. &
WP U7EESEZTREET 56
EBEEREATS EREEY=-2
L—rav,licdh, aBBEEEE
BHZRARELTVET,

fRzeiEN
SRBEERFERORKICE TS
ERBEOEENZHR. 2 FHEE
DOIDBERIDFLNILOEF
LR EREE LS £
UTEREN A LT B ERR, #
R EBEBERRFERDOD FRE
DIEHZERR,

Bi#E

FLLWEREERFERDOIcHDDF
HEt- B BREEHEETV. M
BHERICRITZTL—7ZIL—%B15

Based on
synthetic organic
chemistry, we
promote research
on structural
organic chemistry,
organic functional
materials, and
organic semiconductor devices. We are developing

X=0,8 Ss Tomporaiur (K}

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.

300290200 270 260 250
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Project Leader

TAKIMIYA Kazuo

Professor, Graduate School of
Science/AIMR

-
=
L)
#
lj
d
4
)
K4
4
[
v
4
|
L]
AN
1
#*
]
L
/
2
5
<
=
)
g
5i
2
>
((e]
wn
o
-
<
Q
—+
—+
D
Q
S5
[oN
=
O
3
Q
—+
D
Q_i
>
()
Q

2N\

CORE
RESEARCH
CLUSTER

MATERIALS SCIENCE

07

08

/N

CORE
RESEARCH
CLUSTER

MATERIALS SCIENCE



< WM VT -BEMH We will actively promote the MRIBPHENY T LARIVAFRHL S The Core Research Cluster for Materials é
g YV TRDES 4EET results generated from materials (CRCMS) Tl Bt k2 D5 Science (CRCMS) is promoting various ﬁ E’j i
i h in the four areas initiati
Q = 8 science researci . initiatives to nurture talented researchers F
SRS IMRH of the Functional Materials Win HEIBOAMBREHANRIL ilities i = »
Lg 22:;;"‘3“1&@5@!' : g DIl 2 I B EEH T and strengthen research capabilities in B A é
= i “ : anc:)St‘ructuraI;VIat:rlals Wing = ke ) = the field of materials science at Tohoku B M
g ERFLB/BELIZEN & tod “"’"Irl“:s;:" othey Tartners, 9 BEEIS—PARNVITR, University. Our seminars and events are / E i
e and will further promote P
- RELDEEZESSICHEL <P BEZRDTFZTHHRBZRE open to all researchers involved in materials z / S
5 e g collaboration with these partners. _ . _ . o c 7‘8\
o) EEPR: Ok vE SESEL i A0 b A B s generated ICEDZINTORRELEMNRICL science research at Tohoku University, = o
5 ROHEEEICDIFT, g from the university's materials THEAM L BRERORE - regardless of department, to improve their > %T Hy
g COEEPESES O BE science research within society, REQEEEEEToTENET, research capabilities, disseminate research “:U 2 D
5 ill provide opportunities results, and honor researchers. ® B
5 Dlanie b 8 we will p PP ] e 3
g. =8k frihﬁ?% 5 ____ for collaboration with the local o 3 %ﬂ
S R =237 Al T A N community and information AHE Nurturine Researchers 83- e 4
0O ERANVFr—ZHEFICW exchange between industry, S o 2 Jj~
= - @
8 h-ZEEEHET, acade-mla, government, .and EERMEEOEH - BREEERE 0.10 o
- financial partners. We will also ) ) ) ) & <
o 5 i@ e Nurturing young researchers and improving the research environment ) [
g > promote support for university- . - ~ o =a =
’ ¥l ) ) g
= P Hb A2 D MR R B R launched start-ups and business RARFHHBMFER Ly TUUHRRRE p-1 E 8
2 % SSiaey : —— CRCMS Award > @
Lg $92|K =a RO RICEHRI B/ N— g ———— 3 5
=& — =5
— // = YavElIRZEBRELEY, = Objective MR HDMELE Enhancement of Research Performance o =g
o R TFRR | : 3 3 S = )
) We aim to create innovations o =5
8— ; that coni:r_ibt_{f__e to society based BV RITL p.12 (<1)
= Wing Leader on the results generated from International Symposium o
SUGIMOTO Satoshi : To'hoku University's materials WEAEED-DDEIF— p.13
Professor, Graduate School of science research. Seminars to improve research performance
i
ngineering MRBZEIRS p.14

Materials Science Festa

%

SEXIFHRED MM Various Initiatives

EFHAREOTR -HARREER

In addition to the four project leaders in the two areas of the Nurturing young researchers and improving the research environment

WEEMBLD VT D2MBIFATOY TV N —5—&,
BEMRY 12T D2RIFATOY VN —F—IC

Functional Materials Wing and the four project leaders in the two

areas of the Structural Materials Wing, URAs involved in industry-

MA RALKF OEFEH IS URADEHEL academia collaboration at Tohoku University will work together to EFRIHEOER MARREBELTC BRAFICI>TEFHEERALTVWEY, 2022FEH SOHFTEH T,
T HIERZOMBRIZDHF OMERRDOLERA actively promote the dissemination the results of Tohoku University's INETIBEDBEELELC (EBIR2E. B £), ERESOMBREOEMBICIZ. BEITZDEFOHEICLD
DHE. EFXFESEDBRTBEZBIRMICHEL materials science research to society and exchange information with XY T EREBU T I UIEAEEEVTHRUTESZ DL SICHEEARIB>TVET,

industry, academia, government and financial partners.

EED

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.

sioyoseasay BunnunN \ S I >

RIEKRPLRBESF 5075 — FF— “
Tohoku University PR Mascot Kenichi
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RIEKXEMEBZEHER SN TUNIVARRRE B Y IRI UL

CRCMS Award International Symposium

MRIBZHER Ny L ARILFRIL S (CRCMS) Tl REOMRIBIZESBICEWTESORBICEDARREFKZITV MRHLEOMERNDZERSMCRETDEEEIC MRLEOMEENERN G TRMEMRELD—EH
P EXIFEECA LOBNICRRZRAIL U CEFMREZREZL. TOMRDOELRLERZEMT Scdhic, 2021 ELU T DRRDIGERDERS VIRV LZE 1 EHRELTWET, 2022F (FE6EIM BRI R Ny
FEICHIEREZMBBZER N TLANIVFRILSE (CRCMS Award) ZHIELEUTc, REHEICIFEIEE U THR TLRIVARRSR Y Y RITLAE LT BOEAEY NOZI AR N L ANILARISR Y VIR T LB LT
HL50AANESNET, EEEMRRZEREARZER IOV SLYYRY VAEARTHRELEU .

INEER RZICBWTLEOMRBZMRICHEL VWS L, RAEVTEESIERIZFERBTHH I &> |
TWET, 2022FEE LD FMN=2 T4 &AV VI =3V DBEEAN S, ZANEBHROEHFIRICER - NEZEDF1 The Symposium for the Core Research Cluster for Materials Science is held once a year to promote
TARY M LB HBFADEEA MDD E Ul international interdisciplinary research among the Cluster's researchers, as well as to communicate the
R4 TR RS IR S 5 ey LAY LIS L S E DS RS LS E R 20224 10826 BIc A TV 24+ Center's research activities both domestically and internationally. In 2022, the symposium was held

. e e = . jointly with the éth symposium for the Core Research Clusters for Spintronics and the 5th Symposium on
VIR C TR S NE L, 3R0ZHEB RO, NANARNSTHEICER, B2 (8 HB5SnELL, oy Wi the 5T e o e i e
International Joint Graduate Program in Materials Science.

The Core Research Cluster for Materials Science at Tohoku University (CRCMS) established the Core Research MRIREIE LS (CRCMS) & LTI, 45802 n2h2 AD 70
Cluster for Materials Science Award (CRCMS Award) in 2021. The purpose of the award is to honor young

VNI —=F-NRpAlTeyyavErBE EEL. Kty ¢
researchers who have conducted research and development based on their own initiative in the field of materials

VENTNIZDBEHFHENHD KU,

e

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

9dUBWIOJIBd YdJeasay jo juswadueyul \ I & HH
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yen as a supplementary prize. As for the CRCMS, two project leaders from each of the four
The applicant must be engaged in materials science research in the broad definition of the term at the Tohoku areas collaborated in planning and organizing the sessions, and
University, and it must be less than 13 years after obtaining a doctoral degree. From the perspective of diversity each session had three invited speakers.

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. R —RKKRIGIVRITLLETT 1HH D BHFITRANRRY —
The award ceremony for the CRCMS Award 2022 was held at the Science Campus Hall on October 26, 2022. After EBENESHEL R,

the speeches by the three award winners, Director Kotani presented the award certificates and commemorative gifts

(plagques) to the award winners.

wnrsodwAg [euoneuIuy |

There were 71 poster presentations throughout the symposium,

4

RIEREMRBZHR N TLANIARLSE REE 3%

v/

\ and eight were presented with Best Poster Awards.
v/

v CRCMS Award 2022 / Three award winners

<4

¢
v
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Seer
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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”

Ry K BE 20 LA S mm Chairs: Eriko Nango, Kazuo Takimiya
wiE  SEMETIER HEHIE RS R R S — RS SEMEEER “Cutting-edge measurements of biomaterials and soft matter”
_ . . . N . m Chairs: Shigemi Mizukami, Takafumi Sato

PRI RHERRICE 72 TRIFZ RS 2R E AR "EiEAEEMRIOAdditive Exotic suserconductivity"
= | =__ S NE VAN _— 1] 55U i - go
STEMRT —IR—ZAIE, NFEHIVFL—5DRIE, Manufacturing|CBI g 2%, mm Chairs: Yutaka S. Sato, Hidemi Kato
KUMAGAI Yu KUROSAWA Shunsuke YAMANAKA Kenta “Novel high entropy alloys”
Professor, Institute for Materials Associate Professor, New Industry Associate Professor, Institute for
Research Creation Hatchery Center Materials Research —
"Computational Materials "Development of Red and "Additive Manufacturing of
Database for Exploring Next Near-Infrared Emitting Structural Metallic Materials"

. len Scintillators towards Promotion 2
Generation Materials s

of Decommissioning” ‘
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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.

SRR

“_,, HAR SR T LUERE

2022.8.4 TN 20228 EHEIERIF—

_eeett | RERXRENER

2022%8R48 (K)
15:00-16:30

RE “HI%E@EI:J TS B (zoom) wuswsmanss

Basics of Writing English Papers

BT :Garry Heterick K J—
N
(Southern Cross % &t FK) SrosEEEAR ST\

EMTHLOHILEA2E (K.

. )
Dr. Garry Heterick (Southern Cross CEO) ot T LR
hitps://forms.gle/ZixscTzYZzw268Heb

LR LT SRR
5:022-217-598
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f‘;% 20224 EH2E L IF— W

ETTT LA et

2022598298 (k)

13:00-14:15 oo S T

R [ C1C1CT ) J— HERREDHOEI 27T T,
LIk 2

W @D ERT K URASHIR, £

Visual Design for Research Dissemination

EREE AAE = . . 5 R
§i:imi$m¢miﬁ&-$¢ FHENHP T KFURKEHIR - =MEMIEEHR)
LEYF—Ya  PHERERIBENT
HEAFLEOBREDRENOIEAS0IC . .
B ks Prof. Sayoko TANAKA (Tsukuba University)
BnTHLNHR.TA278 (K) ZTIC,
EOQRI—FEAETFIT FLRLYBRAALI, %
HLOMERRESIOELET.
https://forms. g\e/wDa7Can7Ac3‘?LUEb B
Al
2022.12.13
% Eﬁ;ﬁ&mn’mumw
o 2022 FEHE3E -
= ‘a2
NEE) EWSBIRKREAREOEES ries, tt\')ﬁﬁﬂiz
-------------------------------- AEEOBES
The "Entrepreneurial" Option and How 12R 138 (K) swonsno:izane
15:00-16:30 #>51BfE (zoom)
Researchers Work 08 27 & compires
EERE £F K 2
FHEFTREL £3
3% / enU Pharma, CEO) ‘;Zééﬁ‘ﬁfmiiiizi’ 2;“"‘*““”“
:?n"oé*i?Z‘n'?;’iéﬁii’;éwrm %%
Prof. Noriko NAGAHORI (Hokkaido University / LML T B
Hps:/ /forms. gle/Nx‘7vvaSdeJP'7H7A
enU Pharma. CEO) atd

MRIBZEI RS

Materials Science Festa

5R Eh
R THEARR
YOSHIMI Kyosuke

Professor, Graduate School
of Engineering

CORE
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!:lls*#ﬂﬁﬂ#? 1169

k’tﬁlimﬂ!)’ﬂr(lﬂrd—“-t
!&ﬁ!ﬂtﬁ)ll;tml SF=-TT.
ﬁraqmrcﬁhm‘c!st
N 2022 95 5 B (A) 9:00~17:00
[ #E (ER40%, %EIR) + A>S51>

X BLASATEC>)(R AOE IBHNE
(TOKYO ELECTRON House of Creativity)

BIORIEKREMRBZET RS

The 3rd Tohoku University Materials Science Festa

RIREDNBDIMRART VT« ET — DR ERNEEZBIEL
EERAREEIF—TY, £1EI2020%F., F2E2021FEFVES—¢&
UTBELE UTco 20228 3/\1 T VY REEE D E3RMBRFE T
AFEUTORLHICHAELE U, BN SE REHEBERNPLERD
CRCMS DU« T ) =9 —DERERMRESERBNSEELTED. K4
BEEBOEBENEEZERICSELTHELTWEY, HRERIE
2022FELDRIERENRREE THEMREET — SR SERR
NTUZIMERRETOY 7 b MERERIR ISE ST BHFFTHLSR ) DRL
RREBOHTVES,

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.

= 20225 9R85H (A)9:00-17:00

=)\ Ty REIfE

m Aty gV 28E

= SR RILTA XAy 3y

m L I HEE  TEEBRIORIEEY S —

= Monday, September 5, 2022 9:00-17:00
= Hybrid event

m 4 sessions 12 lectures

m Special panel discussion

m Co-sponsored by Research Promotion

and Support Organization Knowledge Creation Center
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