Core Research Cluster ronoKe
for Materials Science

As a platform for all materials science researchers at Tohoku University
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The Core Research Cluster for Materials Science,
established in FY2017 in conjunction with Tohoku
University's accreditation as a Designated National
University, has served as a platform for materials
scientists within the university. Together with the newly
appointed Deputy Director and Innovation Wing Leader,
we are further enhancing and strengthening our efforts,
including overseas collaboration.
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We hold international symposiums every year,
including structural materials, quantum materials,
energy materials, advanced measurement technology,
and data science, to expand academic exchanges
with overseas research institutions. We also have
been developing cutting-edge materials science
by young independent faculty members selected
through international open recruitment. In addition,
in collaboration with the university headquarters and
various internal and external programs, we are actively
working to implement the results of our materials
science research into society.
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Director

ORIMO Shin-ichi
Inheriting the “Research First” tradition, “Open Doors”

philosophy, and “Practice-oriented Research and
Education” spirit of the university since its foundation,
we will continue to work for the development of
materials science in Japan and abroad. We look
forward to your continuous support and cooperation in

our endeavors.
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| have been appointed as the Deputy Director of the
Core Research Cluster for Materials Science (CRC-MS)
from April 2024.

CRC-MS consists of three wings (Functional
Materials Wing, Structural Materials Wing, and
Innovation Creation Wing, which supports the transfer
of research results back to society) that work together
to demonstrate the university's comprehensive
research capabilities and strongly promote research
and development. In FY2022, two areas were newly
established in the Functional Materials Wing and two
areas in the Structural Materials Wing, promoting
fusion research within and between these areas. A new
initiative for the Innovation Wing was started in FY2023.

As of FY2024, 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 administrative office is located. In addition, the CRC-
MS Award, which aims to honor young researchers
in materials science, is open to all those involved in
research at the University, regardless of department.

We hope that you will continue to look forward to
materials science research at Tohoku University.
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Director

ORIMO Shin-ichi, PhD
Advanced Institute for Materials Recerch

SEMAFT (AIMR)

\ Promoting interdisciplinary research that transcends the barriers
\ of specialized fields
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Promoting diverse research activities that will serve as seeds
for future core fields based on the free ideas of members
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SUTOU Yuji, PhD
Graduate School of Engineering
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Functional Materials Wing

Functional Materials Wing Leader
SASAKI Takahiko, PhD
Institute for Materials Research

AEY - EFYIMENEEL  Spintronics and Quantum Physics Area
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SADAMOTO REIKO, PhD
AIMR/RM Center
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Structural Materials Wing

Structural Materials Wing Leader

FUKUYAMA Hiroyuki, PhD
Institute of Multidisciplinary Research for Advanced Materials

¥t - TIREEMSEE  Structure and Environmental Resistant Area
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MIZUKAMI Shigemi, PhD SATO Takafumi, PhD KATO Hidemi, PhD SATO S. Yutaka, PhD
AIMR AIMR/Graduate School of Science IMR Graduate School of Engineering
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NISHIHARA Hirotomo, PhD | TOMISHIGE Keiichi, PhD i (@ ] NANGO Eriko, PhD TAKIMIYA Kazuo, PhD
AMR/IMRAM Graduate School of Engineering % IMRAM Graduate School of Science/AIMR
CRC-MS EFJHIIHE  CRC-MS Young Reserchers
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Innovation Creation Wing Leader

NARUSHIMA Takayuki, PhD
Graduate School of Engineering
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Functional Materials Wing Leader
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A research pipeline strategy is concentrating and centralizing powerful existing rese
resources, as we wield the comprehensive research strength across the whole of To
University to develop ideal energy materials going beyond traditional performance li
and to design the necessary energy systems. We have established two priority area
research to be promoted from FY2022: Spin and Quantum Materials Science and En
and Material Conversion. These areas will accelerate interdisciplinary research, indu

academia collaboration, and regional cooperation.
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! SASAKd flakahiko, PhD
Prefesso Institute for Materials
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We aim to realize an energy independent model city through industry-academi

community collaboration.

AEY - EFWIEEE . Spintronics and Quantum Physics Area
BT - ALY - HISEELTH/ A EUKEFOF The project leaders are Professor Shigemi Mizukami,
PRI CER K RIS S . BEOS RN i who is engaged in research and development of nano-

. memory devices focusing on electrons, spin, and light,
— M- A L\ =Y N — —_
ISR E DT LBIROMEER LICBR T DT and Professor Takefumi Sato, who analyzes the unique

SEEEN OV M)A —EEDHET, properties of interfaces to improve the function of thin
i films.
IRIVF— - PEEHEE | Energy and Material Conversion Area

EHRERICEE L A ST NEIEH—AR | The project leaders are Professor Hirotomo Nishihara,
VEMERERE L TV AFEEEAIEIES . N AT who is developing new carbon materials with controlled
N . i structure, which is important for battery development,
ADBIRIFOT O DEHRRIRRIR CILARIRD :and Professor Keiichi Tomishige, who is contributing to
BRHIRICEIT 2EEE—HENA OV /b the reduction of fossil resource use by developing solid
Y—G—EFEDHET, catalysts for the effective use of biomass.
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Structural Materials Wing Leader
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atomic-level design and multiscale bulk structure and microstructure
fully supported by mathematical science through the base, and

contribute to the realization of safe and strong urban spaces and environmen ly friendly
transportation and industrial equipment through the creation of innovative struc}ural
materials with ultra-high jstrength, ultra-light weight and low cost. We have established
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Two Areas in Structural Materials Wing
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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.
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Soft Matter and Biomaterial Area

The project leaders are Professor Eriko Nango, who
visualizes 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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Functional Materials Wing  Spintronics and Quantum Physics Area
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Metal/semiconductor spintronics and development of functional memory devices
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Project Leader MIZUKAMI Shigemi, PhD
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.
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Publications

J. Appl. Phys. 131, 023901, 2022.

Appl. Phys. Lett. 120, 032406, 2022.

NPG Asia Materials 2024 DOl 101038/s41427-024-00545-9
npj Spintronics 2024 DOI: 10.1038/s44306-024-00008-5

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.
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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, PhD

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

Phys. Rev. Lett. 129, 206402, 2022.

Rev. Sci. Instrum. 93, 033906, 2022.

Nature 2024 DOI: 10.1038/541586-024-07484-2
Physical Review B 2024 DOI: 10.1103/physrevb.109.115102
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Introduction to Research

We developed “micro-ARPES system” that visualizes the spatial
distribution of electronic states with high precision. We also
elucidated the electron orbitals responsible for superconductivity
in the Kagome lattice compound CsV,Sb, by advanced electron
spectroscopy measurement using synchrotron radiation. Our
result provides an important guideline for designing materials
with higher superconducting transition temperatures.

Objective

We elucidate the functionality of quantum materials, especially the
mechanism of superconductivity, and develop materials exhibiting
superconductivity at higher temperatures. We are currently
developing a nano-spin ARPES system which can resolve spin-
dependent electronic states with nanometer scale resolution.
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https://pubs.aip.org/aip/jap/article/131/2/023901/2836308/Photon-spin-angular-momentum-driven-magnetization
https://pubs.aip.org/aip/apl/article/120/3/032406/2832844/Spintronic-emitters-for-super-resolution-in-THz
https://www.nature.com/articles/s41427-024-00545-9
https://www.nature.com/articles/s44306-024-00008-5
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.206402
https://pubs.aip.org/aip/rsi/article/93/3/033906/2843376/Development-of-a-versatile-micro-focused-angle
https://www.nature.com/articles/s41586-024-07484-z
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.109.115102
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Functional Materials Wing Energy and Material Conversion Area
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Development of Graphene Mesosponge (GMS) and other new carbon materials

7avzyb)—4— \E  FH Project Leader NISHIHARA Hirotomo, PhD

#iR  AIMR ST ERFHZEA

Professor, AIMR / IMRAM
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We have succeeded in creating a three-dimensional porous structure 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.
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Publications

Carbon, 201, 338, 2023.

ACS Applied Materials & Interfaces, 14, 26507, 2022.
Chem 2024 DOI: 10.1016/j.chempr.2024.03.029

Small 2024 DOI: 10.1002/smll.202306325

Introduction to Research

We have succeeded in creating a three-dimensional porous
structure 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.

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.
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Catalyst development for carbon neutrality and carbon recycling

Jovzob)—4— BE F— Project Leader TOMISHIGE Keiichi, PhD

g IEHRH

Professor, Graduate School of Engineering
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Since the use of fossil resources has become a factor in global environmental problems, it is expected
that biomass (wood, wheat straw, etc.), a carbon-neutral raw material that does not increase the amount
of carbon dioxide in the atmosphere, will be utilized. We are researching catalysts to synthesize useful

compounds from biomass and atmospheric CO,.
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Publications

ChemSusChem, 15, e202102663, 2022.

ACS Catal. 13,1562, 2023.

J. Am. Chem. Soc. 2024 DOI: 10.1021/jacs.4c00661
ChemSusChem 2024 DOI: 10.1002/cssc.202301436

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 CO2 using cerium oxide
catalysts..

Objective

We will develop useful catalysts for the substitution of petroleum
with biomass and CO2 as carbon sources for carbon neutrality
and carbon recycling.
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https://www.sciencedirect.com/science/article/pii/S0008622322007412
https://pubs.acs.org/doi/full/10.1021/acsami.2c06318
https://www.cell.com/chem/fulltext/S2451-9294(24)00158-X
https://onlinelibrary.wiley.com/doi/full/10.1002/smll.202306325
https://chemistry-europe.onlinelibrary.wiley.com/doi/full/10.1002/cssc.202102663
https://pubs.acs.org/doi/full/10.1021/acscatal.2c05721
https://pubs.acs.org/doi/full/10.1021/jacs.4c00661
https://chemistry-europe.onlinelibrary.wiley.com/doi/full/10.1002/cssc.202301436
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Development of new metallic glass alloys and elucidation of their functions

Project Leader KATO Hidemi, PhD

Professor, Institute for Materials Research
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Metallic glasses (metallic alloys that exhibit a glassy state) exhibit properties such as strength, corrosion resistance, nd soft

magnetic properties that differ from those of metallic alloys with a crystalline structure, and they can be rmed in complex ways.
We will develop new materials with excellent environmental resistance by studying the chanism of metallic glass formation.
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Publications

Nature Communications, 13, 5157, 2022.

Acta Materialia 225, 117571, 2022.

Corrosion Science 2024 DOI: 10.1016/j.corsci.2024.112223
Phys. Rev. Lett. 2024 DOI: 10.1103/PhysRevLett.132.056101

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.

#Ba 70t ADRIBRA L LD EVESHIEDORRE

Elucidation of the mechanisms of the welding and joining processes and development

of welding and joining methods that do not cause deterioration of properties

TOvIsbU—4— (kB B
g TEWRR

Project Leader
Professor, AIMR/ Graduate School of Engineering

SATO S. Yutaka, PhD

BEERZEDLT I EMEZE DG C RS &

BFHmbD SMEFTEEBRICESH S DR

ETRTHEENTVDEARMN T, RESBOES. @B LEEOEEE L.
EREMEE T DREEIBGEDTICOGECEE O ADEE LR L TWET,
Welding and joining, which allows the joining of materials without the use of hesives, is a basic technology used in all

manufacturing processes, from electronic to erospace components. We are developing welding and joining processes that join
dissimilar aterials without deterioration of their properties, such as the joining of dissimilar etals or of metals to resins.
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Publications

Materials Science & Engineering A, 863, 144544, 2023.
Materials & Design, 225, 11444, 2023.

Addiitive Manufacturing 2024 DOI: 10.1016/jaddma. 2023103954
J. Mat. Res. Tech. 2023 DOI: 10.1016/.jmrt.2023.09.094
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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.

07



https://www.nature.com/articles/s41467-022-32768-1
https://www.sciencedirect.com/science/article/pii/S1359645421009496
https://www.sciencedirect.com/science/article/pii/S0010938X24004189
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.056101
https://www.sciencedirect.com/science/article/pii/S0921509322019244
https://www.sciencedirect.com/science/article/pii/S026412752201067X
https://www.sciencedirect.com/science/article/pii/S2214860423005675?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2238785423022226?via%3Dihub

B s vg YT RIZ— o INA A LBl Structural Materials Wing - Soft Matter and Biomaterial Area

EFSHFOEAF 2V A= BRERSIREE THAIT HihEFR

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

Jovzv b)—4— Ei% HEEF Project Leader NANGO Eriko, PhD
BiR ZaiBERFMIEA Professor, Institute of Multidisciplinary Research for Advanced Materials

EHRREZASHZ /N VEDIUFREEIETOHEERCBEELTVEY, XRERBEFL—
P— BEH. BEFRELEDEFE-—LZRVC 2V /I\VEDRTERBRICE I 2TV BILFEE
fevEEaZtr "gE" & LTHRIELET,

The three-dimensional structure of proteins that support life phenomena is deeply 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”.

HRZEHE

XFEHRBFL—T—C L2220/ GEEHT. ZIVE
ERETY — VDB, G- 2 2\ BHBAZREDTER(L
g, BREBSERIC L 5REN D FRET.

B &

BYINGBEDRAA Y FHED, BRORIGHEER EZES
ML, BEERERIC2 VN VBN FOEENRGT &
HEEDFORIMZBELEY,

Publications

Nature Chemistry 14,1054, 2022.

Proc. Natl. Acad. Sci. US.A. 119 (9), e2117433119, 2022.
Nature Communications 2024 DOI: 101038/s41467-024-49814-9
Nature 2024 DOI: 10.1038/s41586-023-06987-5

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.

BRBEI-_E1L-—YaVIikEPEBHEERFSHOAE

Creation of high mobility organic semiconductors by crystal structure

manipulation

vzt —4— EEE B Project Leader TAKIMIYA Kazuo, PhD
B BFHEE AIMR Professor, Graduate School of Science/AIMR

ERERICFEER L L TBEERILE. BHERIEMR. BHFERT )\ ADMERZHEL
TWEY, B\ v ) 7ExSMZrle s T 2ER\eEEXRRT 5 EaEEv_tal—>3
Vle&Y, eRBEERFEREREL VT,

Based on synthetic organic chemistry, we promote research on structural organic chemistry,organic functional

materials, and organic semiconductor devices. We are developing high-mobility organic semiconductors through
“crystal structure anipulation,” which realizes crystal structures that possessing high carrier transport properties.

RSB

EREEEREEHORREICH T B EREEDB R B
To DFEEDDTHEEENDF L NIVDEFHE L &R
BEEARECERLEE, Fv UTERENE LT 5 L &R
R. Hl s aBBERREROD FRIT ORI Z1RE,

B &
BEEMNURAWERDOERFIEERMNICANEE 7Ot
ATHBBZNREEL 57 TO—F L. BELREICH
ABBHEEZRIELET,

Publications

Chem. Mater. 34, 6606, 2022.

Chem. Mater. 35, 280, 2023.

Adv. materials 2024 DOI: 10.1002/adma.202311047
Acc. Chem. Res. 2024 DOI: 10.1021/acs.accounts.3c00756

Introduction to Research

The importance of crystal structure in the development of high-
mobility organic semiconductors is clearly stated. Discovered that
small differences in molecular structure can significantly change
the electronic structure and crystal structure 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.
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https://www.nature.com/articles/s41557-022-00992-3
https://www.pnas.org/doi/full/10.1073/pnas.2117433119
https://www.nature.com/articles/s41467-024-49814-9
https://www.nature.com/articles/s41586-023-06987-5
https://pubs.acs.org/doi/full/10.1021/acs.chemmater.2c01544
https://pubs.acs.org/doi/10.1021/acs.chemmater.2c03160
https://onlinelibrary.wiley.com/doi/full/10.1002/adma.202311047
https://pubs.acs.org/doi/10.1021/acs.accounts.3c00756

A/ NN—23 VBRI >T

Innovation Creation Wing Leader

M MESSAGE

%ﬁ‘éﬁ*ﬂ% 127 - BEMRY « > J CEY KT 4 BE COMBED SAIE TN S A5
REFFAERRIC OV TREBNICOEFITBE LT 5EDN ﬁ%%t DEE" ES(THE
ELEY . FFOMBEREMRERRDALRIREICTIT T B EDEELPEFESD
BRI DRRZIRET H L LEIT KERALZ— T v T REENVFv—%D
RFICONZBEZEDHT T, :

We will actively promote the results of materials science research generated from
research in the four areas of the Functional Materials Wing and Structural Materials
Wing to business and other partners, and will further promote collaboration with them.
To implement the results of the university’s materials science research in society, we will
provide opportunities for collaboration with the local community and information exchange
between industry, academia, government, and financial partners. We will also promote

support for university-launched startups and-university-launched ventures.

M BZ OBJECTIVE : :
FIAR ORI ERERRO R ICEBRT 51/ N— 3 VAIRERRELET, W iz Taman

Wing Leader

We aim to create innovations that contribute to society through _the' results of Tolhoku

University's materials science research.

HEEMR D T D284 7O T M — In addition to the four project leaders in two areas of the
Bk BEEMEY D 254 TOY T Y Functlonal Materials Wing and the four_ prOJe;t leaders

) _ ; in two areas of the Structural Materials Wing, URAs
bU—F—ICR. RACAFOESERICEDD involved in industry-academia collaboration at Tohoku
URA BN L T LA OMER S OIZE University will work together to actively promote

. ~ s o the dissemination of Tohoku University’s materials
RROURNORE, BEFERORRTRER science research results to society and the exchange

MRYICHEE L &F T, of information with industry, academia, government and
' financial partners.

/\ CORE
RESEARCE
CLUSTER

MATERIALS SCIENCE 09



TELEL

[ &
Various Initiatives

V) #H >

FRBZIAT7 VY —F IS5 X2— ((RCMS) Tld. RILKFD
MRBZDFDAMBER EHAEIBREDTeBHITE
HHEEDHTVET, BELIF—PAARY M T
DIARZETHRBRZRERICHED D TN TORRELNRITLT
HEAM L - HERRORE - EFMREDEE

WET,

EERA:I )

TEERTOT

BBEZR

The Core Research Cluster for Materials Science (CRC-MS) is involved
in a variety of initiatives to develop human resources and strengthen
research in the field of materials science at Tohoku University. At
various seminars and events, we aim to improve research capabilities,

disseminate research results, and recognize young researchers,

targeting all researchers involved in materials science research at the

university, across departments.

B ARSI EDfHDEZF—
FRAB LD D4 2 F—ERIASPEBEENRIC LT
BBRLTLET,
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B Seminars to improve research performance

Seminars to improve research performance are planned and held several

times a year for researchers and faculty members at Tohoku University.

LE e
4 HEREER by T LU R A
ronans  2022FEW2E L I+ —

EY ST
2022498298 (K)
13:00-14:15

AU S4B (zoom) sesssmamnzs
AR EP SAFR(RECSRE ZHAMPHER)

BT AFRN WML T TSR R T 3T L 1=,

AL 6D AT SEENET. 2002 "i"S“‘”"“ e

TEAEUaT = LR TS SELTONREY
[

fEMEE: AAE
HECRIERFORMA Bk F %
Tt F— e PRERBMIENT
FAANBLEOEREDRBIELILDI
EVaPATH - OBRES U QUTILLY,

SRIHIOHILIA2TE (K ETIS,
HOQRI- FERRTRTFLALIERBA{ N,
WLoMERE SRS YLIT,
https:/ fforms.gle/wDaTCxVnT4c3TLUES
FEREEHRNPRR S TL AR
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Bhodrhd £1022-217-598
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Tohoku University
Core Research Cluster for Materials Science

2024 Seminar
ToHOEY

Designing Posters with Heart:

Focus on What Counts
October 22 (Tue.) 16:00-17:00

Hybrid (AIMR 2F Seminar Room/ ZOOM)

This seminar will help you prepare a poster presentation that will
convey the wonderful aspects of your research to the audience. We
highly recommen it fo those who are preparing to give 2 poster
or similar event. Please
apply using \ne form nelow. We look forward 1o your registration.
https:/fforms.gleloWZA3FbAdA043MXU9
Registration deadline: October 21(Mon.) 15:00
!un KR I —RROVT, b RTORBETRRC LS 2T,
> DLETORR T ~REOEMILV TEAL S

E: REAEHEHEI T -5
MBk: 022-217-298 1, E-mall
WS hHps://www.cre-ms.fohoku.ac.ip

w.0c.jp

L
HEHEHR b T LU RS
2022 EHIEE I+ —
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Tohoku University PR Mascot Kenichi
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B RACRFEMRRFEI 7 VY —F ISR 2 -8

FILAEMRRNEDT7 S —F 75 X2 — (CRC-MS) TlE. L
EOMBERZERBTICEVNTESOERICED CHREEETL
Fi EXISEZISE FOBN R AL L EFMREZE
EL. TOMROELZLEBEERMT HcHIc. 2021 FEICH
BRZOAT7UT—F U5 X2—48 (CRC-MS Award) ZHIE L
F Lo BEERIE. KFICBWTLEOMERZMZEICES
LTWBTE, FRIE L TEBTERER 13FERHTHET &
EBEOTVWET 2022FELY. AAN—2 740 AT IV—
JIVOBERL S PMNRMEBEROFHFIRICER - NESEDS
A TANRY MTEDHEHRHNDEEI DY £ LT,

[Z B E] FR - BaeSEs
CRC-MS Award 2024

Il CRC-MS Award

The Core Research Cluster for Materials Science at Tohoku University
(hereinafter referred to as “CRC-MS") has established the Core Research
Cluster for Materials Science Award (hereinafter referred to as “CRC-MS
Award") in 2021. Purpose of the award 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 applicant must be engaged in materials science research in the
broad definition 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 CRC-
MS Award 2022.

[ Award Winners] (positions and titles at the time of the award)

5 B (TEEHseh - )

BRI EE DR & T DISHER
CRC-MS Award 2023

T X (ZTTBERSHIIRR - BiED
ERMRAIRICE T SR - BRERD
MrEDRRF

Dr. Takeharu Yoshii, Assistant Professor, IMRAM
“Development of a ultra-high temperature, high-
sensitivity thermal analysis method”

Dr. Xiao Xu, Associate Professor, School of
Engineering

“Development and application possibilities of novel
Hao Li (MR SEHIZERT - ARIR)

Dr. Hao Li, Associate Professor, AIMR

“A “data-theory-methodology-experiment”

shape memory alloys”
framework to realize materials design”

BT IR (TFEAEE - B0

Dr. Mizuho Yabushita, Assistant Professor, School of
Engineering

“Development of porous and crystalline
metallosilicates with unique catalytic property and
adsorption behavior”

CRC-MS Award 2022

R IR (BRI - #)

M RHRR IC A 3T B T — 2 X=X
BB

Dr. Yu Kumagai, Professor, IMR

“Computational Materials Database for Exploring
Next Generation Materials”

Wi K (SRR - AEHIR)

&35 € B 0 Additive Manufacturing (C
B89 %]

Dr. Kenta Yamanaka, Associate Professor, IMR
“Additive Manufacturing of Structural Metallic
Materials”

B2E &N

CRRRIFRANHEIMTE > 2 — - )
[FIPZ IR E | B8 - ARNFS Y VT L —
ZDRIR
Dr. Shunsuke Kurosawa, Associate Professor,
NICHe
“Development of Red and Near-Infrared
Emitting Scintillators towards Promotion of
Decommissioning”

CRC-MS Award 2021

Director's Award
it =3

fEny

LA

KA
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(ZTTHERIFTAZER - AHHUR)
maEd T EREAMRIZEAT - EEED)
BRSx (MRIRF SRR - E2E)
CRC-MS Encouragement Award

BN (TFEM5EE - B

—& (BEVHBZFR - BiED

Dr. Takashi Nakamura, Associate Professor, IMRAM
Dr. Yusuke Nambu, Associate Professor, IMR
Dr. Akichika Kumatani Associate Professor, AIMR

Dr. Shunsuke Yamamoto, Assistant Professor,
School of Engineering
Dr. Kazuaki Kisu, Assistant Professor, IMR



WERVRIV L

CRC-MS Tl MRBZENFICHIT 5 CRCMS S L URILAF
DOHRENZERMFEET DL LBl HRPHSDELIHD
MREDNEENGDEFRMEMEE LU —BHEL TWOTeddD
TRDGERIT DI LZEHENE LT BEYRY YA
EEIERELTVEY, YYRIDTLBINEICE>TERY Y
RIDTLDEVBIHN TR HBLDICEBHLSIT. FRDM
DY SAZ—PEBRTOTSLEOHRAEEE L CHELTS
VSN

[Previous International Symposia])

8th Symposium: November 18 (Mon.) - 21 (Thu.), 2024
Venue: Tohoku University Katahira Campus (WPI-AIMR Seminar Room, WPI-
AIMR Combination Room, Laboratory for Nanoelectronics and Spintronics

Conference Room)+0nline

7th Symposium: November 28 (Tue.) - December 1 (Fri.), 2023
Venue: Tohoku University Katahira Campus (Sakura Hall, WPI-AIMR
Seminar Room, Laboratory for Nanoelectronics and Spintronics Conference

Room)+0nline

6th Symposium: October 24 (Mon.) - 27 (Thu.), 2022

Venue: Tohoku University Aobayama Campus (Science Campus Hall)+Online

5th Symposium: October 25 (Mon.) - 28 (Thu.), 2021

Online

4th Symposium: November 16 (Mon.) - 18 (Wed.), 2020

Online

3rd Symposium: February 10 (Mon.) - 11 (Tue.), 2020

Venue: Sendai International Center

2nd Symposium: February 16 (Sat.) - 18 (Mon.), 2019

Venue: Sendai International Center

Kick-off Symposium: February 19 (Mon.) - 20 (Tue.), 2018

Venue: Sendai International Center
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B International Symposium

CRC-MS holds an international symposium once a year. The main
objectives are to disseminate the research capabilities of CRC-MS and
other Tohoku University researchers in the field of materials science,
and to provide a platform for exchange to further promote international
interdisciplinary research through the participation of cutting-edge
researchers from around the world. To make these symposia more
attractive and fruitful for participants, they are often co-hosted as joint
symposia with other clusters or international programs on campus. For
more information, please click on the links below to learn more about
each symposium.

International Symposium D8 «f g o5

CRCGP-MSSP2024

ccotalyets o L
Prof. Frank Canuso
Nomopartee Pathores e Tamopeut, Aseisation
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B EFHASEDER - HFEREER B Nurturing young researchers and improving

the research environment

EFRITHEOER - MEREERSE LT BRRREICEST As part of our efforts to nurture young independent faculty members and
EFEHEERALTVEDT, 2022 FEHSDOFEEITIE. 54 improve the research environment, we have hired young faculty members

HEELE L CEEIR 2%, B3 4. RRESOHARTE

through international open recruitment. Five faculty members have been
appointed (two associate professors and three assistant professors). In

DEMICTNA. BETHDFOHBICKEA VR VI aE R addition to improving the research environment, such as laboratories, we
BT MBI LIezeE S LTRELTESZ A LD ICHIES provide support to help researchers grow as independent researchers

BIHEOTVET,
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TAIME .

through mentoring by faculty members in related fields.

IVYY ATIVE— K BIE  AMR/CRC-MS

ELYASI Mehrdad, Assistant Professor, AIMR / CRC-MS

AEVEDIFGHMEL . BFBLOREBR/NS LA LICBIT2TOEEN

Nonlinearity of spin waves and its implications in quantum and stochastic information paradigms
Nature Nanotechnology 2024 DOI : 10.1038/s41565-024-01741-y

“Deterministic switching of perpendicular magnetization by out-of-plane anti-damping magnon torques”
Physical Review B 2024 DOI : 10.1103/physrevb.109.1180402

“Nonlinear enhancement of coherent magnetization dynamics”

T2 1288 AHI®  AMR/CRC-MS

CHENG Jianfeng Eric, Associate Professor, AIMR / CRC-MS

SHREEBEMDCODFRENRERE R DFIF

Developing novel solid electrolyte materials for high-performance metal batteries

Journal of Electrochemistry 2024 DOI : 10.61558/2993-074X 3461

“Data-Driven Viewpoints for Developing Next-Generation Mg-lon Solid-State Electrolytes”

Materials Today Energy 2024 DOI : 10.1016/j.mtener.2024.101644

“Correlation between mechanical properties and ionic conductivity of sodium superionic conductors: a relative density-dominant relationship”

3R JRE HEHIE  AMR/CRC-MS
ZHANG Yizhou, Associate Professor, AIMR / CRC-MS

BOMEBILY T ETUTILDS S /EET Y T L—MET

From self-assembled soft materials to nanostructured templates

ACS Macro Letters 2024 DOI : 10.1021/acsmacrolett.4c00161

“Highly Ordered Gyroid Nanostructured Polymers: Facile Fabrication by Polymerizable Pluronic Surfactants”

Small 2024 DOI: 101002/smlL.202301074

“A High Efficiency, Low Resistance Antibacterial Filter Formed by Dopamine - Mediated In Situ Deposition of Silver onto Glass Fibers”

X B#EBhE  AIMR/CRC-MS

WANG Run-Zi, Assistant Professor, AIMR / CRC-MS

BHENERALELERHDT VT« T1EEGHIERET

Active damage-resistant design to enhance fatigue lifetimes

International Journal of Plasticity 2024 DOI : 10.1016/}.ijplas.2024.104086

“Creep-fatigue damage level evaluation based on the relationship between microstructural evolution and mechanical property degradation”
Materials Today Communications 2024 DOI : 10.1016/j.mtcomm.2024.109882

“Experimental investigation and theoretical prediction on the erosion resistance of the Y0.5Gd0.5Ta04 thermal barrier coatings at room
temperature”

TA—=I\VVYT ST INBIE AMR/CRC-MS
DEEBANSOK Siraprapha, Assistant Professor, AIMR / CRC-MS
U7 V2 A LAESILERMDEGT. BRI RIVF—FEEMDOIZODAES LU T — 20

Designing a real-time electrochemical techniques as well as computational and data analysis for energy storage technologies

Nature Communications 2024 DOI : 10.1038/s41467-024-45394-w

“Capacitive tendency concept alongside supervised machine-learning toward classifying electrochemical behavior of battery and pseudocapacitor
materials”

Small 2024 DOI : 10.1002/smll.202303945

“Unveiling LITFSI Precipitation as a Key Factor in Solid Electrolyte Interphase Formation in Li-Based Water- in-Salt Electrolytes”
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https://www.nature.com/articles/s41565-024-01741-y
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.109.L180402
https://jelectrochem.xmu.edu.cn/journal/vol30/iss7/3/
https://www.sciencedirect.com/science/article/pii/S2468606924001564?via%3Dihub
https://pubs.acs.org/doi/10.1021/acsmacrolett.4c00161
https://onlinelibrary.wiley.com/doi/10.1002/smll.202301074
https://www.sciencedirect.com/science/article/pii/S0749641924002134?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352492824018634?via%3Dihub
https://www.nature.com/articles/s41467-024-45394-w
https://onlinelibrary.wiley.com/doi/full/10.1002/smll.202303945
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M Other initiatives

Industry-Academia Collaboration Forum

The CRC-MS is aiming to achieve its goal of “From Top Science to
Top Innovation” by promoting interdisciplinary research to challenge
research issues that are becoming increasingly important on a global
scale and to realize a sustainable society. With a view to promoting the
application of research to industry and collaboration, the Innovation
Creation Wing is taking the lead in planning and holding the Industry-
Academia Collaboration Forum, which will bring together researchers
from different fields in industry, academia and government since 2023.
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Materials Science Festa

This is a series of in-house seminars that aim to bring together
and organically link the materials research activities that Tohoku
University is proud of. The first seminar was held as a webinar in
2020, and the second in 2021. The third seminar in 2022 to the fifth in
2024 were held as hybrid seminars.
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Core Research Cluster for Materials Science it
Organization for Advanced Studies, Tohoku University

CERR
https://www.crc-ms.tohoku.ac.jp/
https://www.crc-ms.tohoku.ac.jp/en/
EHH:T980-8577 SHELATEERAF2-1-1 D
Secretariat office:2-1-1 Katahira, Aoba-ku, Sendai, Miyagi, 980-8577 JAPAN
E-mail: wrc-material@grp.tohoku.ac.jp
Participating departments (20245387F As of 2024)
I s 6 RN EsSmErn B
Graduate School of Science Advanced Institute for Materials Research
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Graduate School of Engineering Research Center for Rare Metal and Green Innovation
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Institute for Materials Research Material Solutions Center
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Institute of Multidisciplinary Research for Advanced Materials





