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Core Research Cluster ToHoKy
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 FY2025, 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

SEMZFT (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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Deputy Directorr

SUTOU Yuji, PhD
Graduate School of Engineering
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CRC-MS Directors Committee

CRC-MS Expert Committee
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Functional Materials Wing

Functional Materials Wing Leader

SASAKI Takahiko, PhD
Institute for Materials Research

AEY - EFYIMENEE  Spintronics and Quantum Physics Area
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Project Leader
MIZUKAMI Shigemi, PhD
AIMR

Project Leader
SATO Takafumi, PhD
AIMR/Graduate School of Science
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Project Leader
NISHIHARA Hirotomo, PhD

Project Leader
TOMISHIGE Keiichi, PhD
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URA for CRC-MS

SADAMOTO Reiko, PhD
AIMR/RM Center
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Structural Materials Wing Leader

FUKUYAMA Hiroyuki, PhD
Institute of Multidisciplinary Research for Advanced Materials

Structural Materials Wing

¥t - TIREEMSEE  Structure and Environmental Resistant Area
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Project Leader

KATO Hidemi, PhD

IMR

VI hIBZ— - NLA5EE Soft Matter and Biomaterial Area
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Project Leader
SATO S. Yutaka, PhD
Graduate School of Engineering
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Project Leader
NANGO Eriko, PhD

Project Leader
TAKIMIYA Kazuo, PhD

AIMR/IMRAM Graduate School of Engineering IMRAM Graduate School of Science/AIMR
CRC-MS H#FJHIT#HE  CRC-MS Young Reserchers
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Innovation Creation Wing
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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.

M EfE OBJECTIVE —
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We aim to realize an energy independent model city through industry-academi

community collaboration.

BEEMELY « > I D 2 tEIT Two Areas in Functional Materials Wing

AEY - EFWIEEE . Spintronics and Quantum Physics Area
BT - ALY - HISEELTH/ A EUKEFOF The project leaders are Professor Shigemi Mizukami,
PRI CER W K E RIS S . BEORS RN 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
¢ films.
IRIVF— - PEEHEE . Energy and Material Conversion Area

EHRERICEE L A ST NEIEH—R | The project leaders are Professor Hirotomo Nishihara,
VEMERERE L T 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
FRHIRICEIT 2EEE—HEN 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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" the structural
area as tw
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atomic-level design and multiscale bulk structure and microstructure
fully supported by mathematical science through Qe base, and
ealization of safe and strong urban spaces and environment ly friendly
d industrial equipment through the creation of innovative strucjural |
materials with ultra-high [strength, ultra-light weight and low cost. We have established
d en ironmental resistance area and the soft matter/biotechnology I
of s ecial emphasis for promotion from FY2022. We will build a broad

network th{at Tlends Both inside and outside the university and lead matef'ialel
research at Tohoku University.
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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.

VIFIZ— - NAFEE
EEDTORER. BINE LBV CBEGZ
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Y E ORI BCRENSEES 7OV T
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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

TavyhU—4— Kk RRE
H#E  AIMR

Project Leader MIZUKAMI Shigemi, PhD
Professor, AIMR

REOY Y AVESBMRY. 2T/ FEEOERME. REHRERNZBOcEEREIE
VERFOMBERBENEBREATIANDISHZEDTVET, FAERAEVDORELIEAE

VERFEZTDOMBEOMRZEDTNET,

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.

BN

HEF (T4 b)) LTI ZFFEDESBPICHRE
TRACLVREHMEEDRME () OEEIERDER,
HOAEY (FHMRME) ZERIERE LZNEHIERICERE
TBAERTOHERF,

B &
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RREFBIELET, FRALAEVDRELIHALEY
XA B DREFRIIZEDET,

Publications

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

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

NPG Asia Materials 2024 DOI: 101038/s41427-024-00545-9
Phys. Rev. Lett. 2025 DOI: 10.1103/sc6y-rxbg

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.

Sgpin-rarser

KBFRNEICEK BEGREDBFIRERRA & e FRORR

Elucidation of the electronic structure of solid surfaces by photoelectron

spectroscopy and development of functional thin films

TAvIsbI—4— (£ FE
BB AMR R

Project Leader  SATO Takafumi, PhD

Professor, AIMR/ Graduate School of Science

WMERES VNLY) EMBERECIIZTOEFREILEN. RIFELERYET., /LT PEE
REDBFREZBEDR. ACVDHE. EENHEEBLDNBFDIEZRAVTONL. #

MR DRI CFMBZ1TU. HEERIROA D X LZHELTVET,

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.

BEEE
BFREDOEBMABEZBHEETARLT S X170
ARPES 3£ | ZRI%, BUTHE AV BT EHRIC LY
73 A& FLIE CsVSbs DBEE% 18 > BT HUE & RH.
KU BWEE CREEICR DMEDR BB TIEH,

B &

EFHOBEEERER. HIOBCEMEZRAL. JUS
WEE CTHBEEERIMRERELET, DREDLYE
W/ A ARPES ZEDBRLITVET,

Publications

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

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

Nature 2024 DOI: 10.1038/541586-024-07484-7

Nat. Commun.2025 DOI: 10.1038/s41467-025-58643-3
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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,Sh, 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://doi.org/10.1038/s41467-025-58643-3
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://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://doi.org/10.1103/sc6y-rxbg
https://doi.org/10.1038/s41467-025-58643-3
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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

7oy bU—4— THE ¥ Project Leader NISHIHARA Hirotomo, PhD

#iR  AIMR ST ERFHZEA

Professor, AIMR / IMRAM

BE - HEBT/I\MRAELTEELGH—RVYEMELT 757107 — e = RS HEEIC
TBHIEICHMLE Lc, TORKRNBENTHD T ST T VAV ARYY (GMS) 1E &L

BAE. MEE SEEXR BANEERAULEEI -V BREERFEET,

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.

HAZEN

Co & Cu DEIIZY A FHEBEDAENTREIMR—Z A H—
RrEEM. Co & Cu DEENZEFRAEEERZRER.,
EXFRZEH—RYF /HREOHATBIINE/ OV ZRHA
TBHTET. BRRETORBEETEHIHERZICHIN.
B 1Z

GMS DHEREL LT, BRIEBFv/\TE, UFUL
14 VEMPXREREM. WMRED. £t — MRV fE
BUHGEERLEDT\OISREZEIRLE T,

Publications

Carbon, 201, 338, 2023.

ACS Applied Materials & Interfaces, 14, 26507, 2022.
Small 2024 DOI: 10.1002/smll.202306325

Nano Materials Science 2025 DOI: 10.1016/
j.-nanoms.2025.07.011

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.

h—RYZa—F3Ib - h—RV VYA JIVICEIKT 2%

Catalyst development for carbon neutrality and carbon recycling

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

g IEHRH

Professor, Graduate School of Engineering

IEAEROMABIFMKREFBOERLLZ O TWVWEIEHNL. ARHFDODZBINKEEZIEPIT T
EDIEWA—RY Z 21— b IIVBERERTHENAAIA (KM - ZD5%E) OFRLBAFIN

TVWET, N ARAPKRIFD—BILRED SHRGILEMZEERT 2MEZMRERL TVET,

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,.

RSB

RERBADSBEL CVWE TR YT V%, N AR ABRT
VR h=)VEKBED SRS CERMT DEMEDRF. Bt
U LEMEE LT, BifiEE EDRMEB 2B —RR—
MASPRERFEG D — B LRERD S DEA.

B Z

H—ARYZa—rZIb- A—RVUSA 0 )VEBIEL. &k
FREBMDS/N\A A AP ZBLRENEGRT DH L
ERIEDRIREBIELE T,

Publications

ChemSusChem, 15, €202102663, 2022.

ACS Catal. 13,1562, 2023.

J. Am. Chem. Soc. 2024 DOI: 10.1021/jacs.4c00661
Green Chemistry 2024 DOI : 10.1039/D4GC03793F

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://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://doi.org/10.1016/j.nanoms.2025.07.011
https://doi.org/10.1039/D4GC03793F

BEMRY >0 & - THERRTEEE

Structural Materials Wing - Structure and Environmental Resistant Area

HREEH S AEEDFHF L HEEREEA

Development of new metallic glass alloys and elucidation of their functions

TavIshU—4— I HE
g SRR

Project Leader KATO Hidemi, PhD

Professor, Institute for Materials Research

@Eﬁ%z(ﬁ%x%ﬁ ?T@Eéﬁ)iﬁr MR - RHEE CEREEE R OeBaS

CIFESREER L. BEERTE PR
mﬁﬁﬁcﬁhé%ﬁﬁﬂﬁﬁﬁbiﬁo

TVET, ®BAHTAEMDA N ZXLOHEL S,

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.

WFsan

BEEEEDEMEDR b - BIFKERFELE B OBRERE
MERFR. BCETII KMITHEDBLSERILAND 3
RTF /EEERE, FERBERV NI bAE—
BE0OBRE L SEMLDOMILITART,

B &

EBAZAICHF2HZ ATLHDHMDERRICERY . &
NIREERDFRER IS AG2DOHE. €BHS A
BEMEINDIGAZEESHE T,

Publications

Nature Communications, 13, 5157, 2022.

Acta Materialia 225, 117571, 2022.

Phys. Rev. Lett. 2024 DOI: 10.1103/PhysRevLett.132.056101
Materials & Design DOI : 10.1016/j.matdes.2025.114685

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.

#E 70t ADMIBREIELFELILOLVESHEDORRE

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

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

TavIsbI—4— (£ B
BB TEHRR

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

BERZEDT I MR ZE DG C A

& BF @O SMEFTERBICEDHSPDR

ETIRCRMESN TV SERRNCY ., RBEEDES. KR LEEOESE L
HEMEE T OREEIBGEDTICOGESCEE O ADEEE 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.

AN
Al G LMOEBMESREADY ) OV EZ v ILDIRE
BEAINIC K Y, MFREAKN IFBICT BT EICHIN, <)V
TUHAMRAT VL AMDT A v 7 — U ERBERICBWN
THEHER & MR E DD 2 BT 5 T EITHI.

B &
BEEMRURANEROEFELZRHNICHEANEE O
ATHMBERFZNERL 57 TO—F L. BELEREICH
ASEHEHERIELET,

Publications

Materials Science & Engineering A, 863, 144544, 2023.
Materials & Design, 225, 111444, 2023.

Additive Manufacturing 2024 DOI: 101016/j.addma.2023103954
Int. J. Fatigue 2025 DOI: 10.1016/j.ijfatigue.2024.108728

/\ RESEAREH
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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.
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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://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://doi.org/10.1016/j.matdes.2025.114685
https://doi.org/10.1016/j.ijfatigue.2024.108728

WEMR Y >0 VT FIZ— « INL F 1Y

Structural Materials Wing - Soft Matter and Biomaterial Area

EFSRFOEAF 2V A= BRERIREE THAIT HihEIF

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

JOVIshU—4— g EEF
BiE  STTWEN SRR

Project Leader NANGO Eriko, PhD
Professor, Institute of Multidisciplinary Research for Advanced Materials

EHRREZASHZ /N VEDIUFREEIETOHEERCBEELTVEY, XRERBEFL—
P— BEH. BEFRELEDEFE-—LZRVC 2V /I\VEDRTERBRICE I > TV BILFEE
fevEEZtr "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
BT —IVDBRFE. G- 2 2\ BHRAZREDER(L
g, BREBSERIC L 5REND TR,

B &

BYINGEDRAA Y FHED, BRORISHEER EZES
ML, BEERERICZ I\ VB TFOEENRET L
HREDFORIMEZBELET,

Publications

Nature Chemistry 14,1054, 2022.

Proc. Natl. Acad. Sci. US.A. 119 (9), e2117433119, 2022.
Nature 2024 DOI: 10.1038/541586-023-06987-5
Science Advances 2025 DOQI: 10.1126/sciadv.adt6683

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.

BRBEY - Eal—YaviS5EBHEEREISFOAN

Creation of high mobility organic semiconductors by crystal structure

manipulation

TOVIshI—5— HEE B
BIE BT AIMR

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

BERERICFEZEB L L TBEERIILE. BHERIEMR. BHFERT /A ADMERZHEL
TWEY, BT v ) 7ExsMZrle s T 2ERBEEXRIRT 5 EaEEv_tal—>3
ek, SRBEERFEREREL CVETD,

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 NIVDEFHEL &R
BEEARECERLEE, Fv UTEXENE LT 5 L &R
R Ml aBaERRE RN FRFT DR Z 1R,

B &
BEEMNURAWEROEFEERMNITANEE 7Ot
RATHBBRZNEEN 57 TO—F L. BELREICH
ABEHEEZRIELET,

Publications

Chem. Mater. 34, 6606, 2022.

Chem. Mater. 35, 280, 2023.

Adv. materials 2024 DOI: 10.1002/adma.202311047
Chem. Asian J. 2025 D0I:10.1002/asia.202500524

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://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://doi.org/10.1126/sciadv.adt6683
https://doi.org/10.1002/asia.202500524
https://www.nature.com/articles/s41586-023-06987-5
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Innovation Creation Wing Leader

B MESSAGE |

HREEMRL D « > J - iEMED « 2 U TS 4 FHIE COMEL SEIH TN 2 H#
RSFIRREIC OV TRIBNICEZEICEE LT 2180, DRS L DEEE T 5IcH
¥LUET. AFOMBRSARRROGSREICTIF T, Ml OEEPEFELD
BRI OBRZRM T HEEble. RERAZ— T VT KEENVFv—%%

RFlCON e BZEDHT T,
We will actively promote the re‘;sults of materials science research generated from

research in the four areas of th:e Functional Materials Wing and Structural Materials

Wing

To im

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.
W BiE OBJECTIVE

to business and other partners, and will further promote collaboration with them.

plement the results of the university's materials science research in society, we will

SAASE DM EFRAROERICERT 51/ N~ 3 VAREEIRLET. s TEFRR

We aim to create innovations that contribute to society thr_ougfh the results of Tohoku

University's materials science research.

Wing Leader

NARUSHIMA Takayuki, PhD

- Professor, Graduate School of Engineeringg

W /,v,«_?:f;-«-*ffk e G / = —
- [ p:

HEEMR D T D284 7O T M — In addition to the four project leaders in two areas of the
G- HEMRY < VoD 254 TOY TS |

bU—SZ—TA. FRAEAFOEFERIHEDD involved in industry-academia collaboration at Tohoku
URA BN L T LA OMER S OIZE University will work together to actively promote
. ~ s R 5 the dissemination of Tohoku University’s materials
RROUENDRE, BEFERLORHTRER ' science research results to society and the exchange
MRICHEE L &E T of information with industry, academia, government and

Functional Materials Wing and the four project leaders
in two areas of the Structural Materials Wing, URAs

financial partners.
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[ & [ &
Various Initiatives

V) #H

FRBZIAT7 VY —F IS5 X2— ((RCMS) Tld. RILKFD
MRBZEDBOAMBEREMERIRIEDHICE LT EEHIY
HHEEHTVWET, FBLIF—PANY TR BEZERE
DIARZETHRBREREICHED DTN TORAREENRICLT
MERNAEL - REBROREE - EFAREDHEELLZTOT
WETY,

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—E RIS EBEENRICLTE
ICHERE - BHELTVET,

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.

2023 5[ 3 2[E

hRn] |

5504

EmE  202310.20 @ 15:00-16:30

KHED ST
HHOTRMRI AT SRRAOBIA
nsmousse
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05 O 3 FER, TR

e e
=_Wh°-17.‘5 0 Mmsl/lormsglelﬂTqWGoNB;RVnyqs

T4 Zoom URL R BRI LET.

§% By
Y HHEEERLTLLHERE
TonoKU 20225 EE Bt —

RERIAENER
2022%8H 4R (K)
15:00-16:30

71‘“/"7’(‘/551& (zoom) SRBBHB:8A2E

7 :Garry Heterick & (44> 70 2R &R &)

Monash University (##) King's College, Cambridge () T#U,
Monash University CYPROTE. 1) VB B E ML LS
Berlitz in Austral AL ISR Y
8 sxn*w—xmmnlh RS BT R AL DR
B ot BB 1Sk R o WS
¥ E#QHW*IM&M”&K B

RS HE

MR RIEKRFORME Bek- ¥4
RERXAEOERE LY YRTVRBTHRLET,
INDLRBRIAEEZ ATV B H LTI
BXBRMERENTH CVIOMEETFALI,

BmIHFLOHE8A28 (K) F T,
BENQRI—FELETRT FLRALYERALZFEN,
HLUVHERRESR5ELET,
https://forms.gle/ZixscTzYZzw268He6
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“"k\ Tohoku University
* Core Research Cluster for Materials Science
2024 Seminar

Designing Posters with Heart:

Focus on What Counts
October 22 (Tue.) 16:00-17:00
Hyhrid (AIMR 2F Seminar Room/ ZOOM)

Prof. Maki Suemitsu

Specially Appointed Professor,

the Director of Research Support Division at AMR
He rec

Tohoku

This seminar will help you prepare a poster presentation that will
convey the wonderful aspects of your research to the audience. We
highty recommend i for thase who ere preparing to give « poster

or similar event. Please
Eoply using the form below. We laoK forward to your regstratio

https:/lforms. gleloWZA!FhAdAoASMxUQ

29— (CRC-MS)
: crems_office@grp.tohoku.ac.jp
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TLEY 7= RRAREHE BT
HEABLZOBRENDROIEASLDI
EVaTLTHACOEFEFV RATELL,

BmIHFLOH X IA278 (KT,
BENQRI—FELETRTFLRLYBFRAHLI,
HLUVBERRE SRS ELET,

https://forms.gle/wDa7CxVn74c39LUE6 o
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Tohoku University o aend
Core Research Cluster for Materials Science
2025 Seminar

Designing Posters with Heart:

Focus on What Counts
October 9 (Thurs.) 16:00-17:
Hybrid (AIMR 2F Seminar Room/ ZOOM)

Prof. Maki Suemitsu
Specially Appointed Professor,

the Director of Research Support Division at AIMR

He received Ph.D. degree i electronic engineering from
Tohoku University. He was a Professor at RIEC, Tohoku
University for many years, and from 2020, he served as the
President of Miyagi Gakuin Women'’s University. He has held
his current position since April 2024.

Hiifi|

This seminar will explain how to create an effective poner
presentation to convey the highlights of your research to an
audience. We highly recommend it for individuals preparing to
present a poster at an international symposium or similar event.
Please apply using the form below. We look forward to your
registration.
Registration deadiine: October 7 (Tue.) 15:00
Hte:lfoms.gisoAGIEYDKKSAKSRTT
BROEKA? ~RRIEOVT, DY OTVEETRE
i)
VaY: BT T Ca s .o
/. cre-as. 1ohok. ac.
ATERIALS SUENCE

RIL K
L HEREZEHRN TLNLRERE
onore 2022FEEIELIF—

e, t\WHRIRE
AEEOMES

12 138 (K) sneusma:izana

15:00-16:30 7]’/74‘/551& (zoom)
LR T & /

enU Pharma, ch)
SHMAFASBASTAMGLMBES bR 3 TET 4> TR
EMPRRYL 0L (RF) SUHEERP KPR E FHPTRBRN B
3 R LD R R 1< T R
7

2015
B S0 s AR E B RO,

fERAEE: BARE

MR FIAFEOHEE Pe - F &
FERRERRT DR T BRI~ Fr—RERLE
BUTHEAMT B EFALLE ERLILIATLLIS?
THEREBAROHIHLEVITEBMAI,

BmIHFLOSE 2R 118 (B)ETIS,
BENQRI—FELETRTFLRLYBFRAHLI,
HLUVBERRE SRS ELET,
https://forms.gle/Nx7vWwesdggjp7H7A
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W RIEAFEMEREO T

FILAEMRRNEDT7 S —F 75 X2 — (CRC-MS) TlE. L
EOMBERZERBTICEVNTESOERICED CHREEETL
M ERISEECE EOBNERRZAIH LI EFMRE L E
EL. TOMROELZLEBEERMT HcHIc. 2021 FEICH
BRZOAT7UT—F U5 X2—48 (CRC-MS Award) EHIE L
F Lz RBEERIE. REICBWTLEOMEREMIRICES
LTWaZ &, RAIE LTRBEEBmMER 13 FE5:E (5171
N2 MAEZER) ThaT s, EEH>TVET,

VH—FUSR2—H

[Z 2 E] FRE - BaeSys

CRC-MS Award 2025

Il CRC-MS Award

The 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 (exduding life event periods) after obtaining a doctoral degree.

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

B sME (EamBERE
BFFZERT - AR

"SHEL" ICLBTHES
DFHRDEEHEFH DBEEE
& EXBRICHEIT ZEEA)
Dr. Kouki Oka, Associate
Professor, IMRAM
“Reconstruction of Design Guidelines for
m-Conjugated Polymer Materials through
‘High Purification’”

W & (TFEAZER - BIED
(BER BIXATUAERE
R 2 R/EREE D
5%
Dr. Yi Shuang, Assistant
professor, Graduate School
of Engineering

density and energy efficient non-volatile memory”

A &E& (TR A
[+ /E&&tlIc L 22BME
Distkaet]

Dr. Weiwei Zhou, Associate
Professor, Graduate School
of Engineering
“Functionalization of

“Novel phase change materials design for high metallic materials through nanocomposite

i

engineering”

CRC-MS Award 2024
5 & (TSRt - D)

BRI B e 2 DR LT DISAER)

Dr. Xiao Xu, Associate Professor, Graduate
School of Engineering

“Development and application possibilities of
novel shape memory alloys”

T X (ZTTMBERSEHIRR - BiED
[RERMRAIRICET ZBEE - BRERD
MrEDRRF

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

CRC-MS Award 2023
TOHOKY Hao Li (MBI SSHIZERT - AH20R)

e Dr. Hao Li, Associate Professor, AIMR
“A ‘data-theory-methodology-experiment’
framework to realize materials design”

BT i (TFEAEE - 8150

Dr. Mizuho Yabushita, Assistant Professor,
Graduate School of Engineering
“Development of porous and crystalline
metallosilicates with unique catalytic property
and adsorption behavior”

CRC-MS Award 2022
R 1% (2EVHZRT - 812
CRIERARIRRICAS ST EMR T — 2\ — X A8

Dr. Yu Kumagai, Professor, IMR

“Computational Materials Database for Exploring Next Generation Materials”

BE &N CRRRERINEEME LY 2 — - #5R)
[RIFZ IR E E27RE - RN > F L—2DRIR

Dr. Shunsuke Kurosawa, Associate Professor, NICHe

timh R (SRR - HEED)

MEERLB#MED Additive Manufacturing (CE89 2 HIZE
Dr. Kenta Yamanaka, Associate Professor, IMR

“Additive Manufacturing of Structural Metallic Materials”

“Development of Red and Near-Infrared Emitting Scintillators towards Promotion of Decommissioning”

CRC-MS Award 2021

Director's Award

A RE (ST BRIEMIERT - EEIR)
S s (SBMEAITRT - AHER)
RER BBSN (MRRIZESENIZERT - AEER)
CRC-MS Encouragement Award

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

A BN (TFHZER - B Dr. Shunsuke Yamamoto, Assistant Professor,
Graduate School of Engineering
NEBE —% (EBRBAZERT - BhiED) Dr. Kazuaki Kisu, Assistant Professor, IMR
/\ CORE *
RESEARCH
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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
RIDVLDEWBNINTRY H2EDICBEDHE DI FRDH
DY SAZ—PEBRTOTSLEOHRAEEE L CHELTS
VSN

[International Symposia to Date]

9th Symposium: November 4 (Tue.) - 7 (Fri), 2025
Venue: Tohoku University Katahira Campus (WPI-AIMR Seminar Room, WPI-
AIMR Combination Room, Laboratory for Nanoelectronics and Spintronics

Conference Room)+0nline

8th Symposium: November 18 (Mon.) - 21 (Fri.), 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)+0Online

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

B International Symposium

The 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 MEVE AND SHAKE.

MS5p2025

November 4(Tue.) - 7(Fri.), 2025, Sendai, JAPAN
and

Materials Science and Spintronics for
Sustainable Futures from Tohoku

n Moterals Science and.

the sth Symposium on Intnational Joint Crodute
Katahira Campus, Tohoku Uni

Venue:

Plenary Speakers:

Seungwu HAN Nov.4 (Tue) 9:35-10:20
,,,,,,,,,,,,, o (el ors)

"

Nov. 5 (Wed) 9:00- 9:45

persistent Homology Elucidates Structure-Property Correlations in
ials

Amorphous Materia
Zhaomin HOU

OKEN et e R o g
SelfHealing Polyolein: Toward Flexble Condlctors and Beyond

Nov. 5 (Wed) 9:45-10:30

Bela BAUER Now.s (Wed) 16:15-1700 N
s camu (2

tum Computing
DiXIAO

T —
Twist, Learn, Discover: Topology and Correlation in Twisted TMD

Nov.6 (Thu) 9:00-9:45

Ching-Ray CHANG Nov. 6 (Thu) 13:30-14:15

Machines

o

International Symposium L %

CRCGP-MSSP202

November 18(Mon.) - 21(Thu.), 2024, Sendai, JAPAN
G

terias Scence and Spintro

the7th Symposam an International Joint Graduate Progrars in Mat
Venue: Katahira Campus, Tohoku University

ior High-Temperature Strength
ctory High-Entropy Alloy

At

G ¥CSIS G

‘The 7th Symposium for the Core Research Clusters for
Materials Science and Spintronics

r

and
the 6th Symposium on International Joint Graduate
P in Materials Science and Spintronics

S
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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

N - through international open recruitment. Five faculty members have been
c (7 =4 S pA i . ) .
PEELELL (BB 25, B35 RRESORRT appointed (two associate professors and three assistant professors). In

DEFBICMA. BETINHFOHBICLEZA VR VI EE" 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
BIHESTNES through mentoring by faculty members in related fields.

TUYY XAT)IVE— R BI#E  AMR/CRC-MS

ELYASI Mehrdad, Assistant Professor, AIMR / CRC-MS

AEVEDIHGHMEL . BFBLORERBR/NS LA LICBIT2TOEEN

Nonlinearity of spin waves and its implications in quantum and stochastic information paradigms

Nature Nanotechnology 2024 DOI : 10.1038/541565-024-01741-y %1E 2025 F 10 BHS AIMR DAEERICG Y £ LT,
Physical Review Applied 2025 DOI: 10.1103/7kyn-875x He became an Associate Professor at AIMR in October 2025.
“Long-range propagation of magnon polaritons in a canted antiferromagnet”

2 1285 HHIE  AMR/CRC-MS

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

SRS BEMDCODFREWRBRE R DRIF

Developing novel solid electrolyte materials for high-performance metal batteries

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

“Correlation between mechanical properties and ionic conductivity of sodium superionic conductors: a relative density-dominant relationship”
Small 2025 DOI: 10.1002/sml.202506257

“High-Temperature Sintering of Garnet Solid Electrolyte Li7La3Zr2012: A Comparative Study of Induction Hot Pressing and Spark Plasma Sintering”

3R IR AR AIMR/CRC-MS

ZHANG Yizhou, Associate Professor, AIMR / CRC-MS

BEEBY 7 bRTUTILDS T /EET Y TL—hET

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”

ACS Nano 2025 DOI: 10.1021/acsnano.4c16888

“Polyhedral Polymeric Microparticles with Interwoven 1nm Gyroid Pores for Precise Adsorption and Nanoconfined Degradation”

£ E#EBhEL  AIMR/CRC-MS

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

BHENERLELEDHDT VT « TG

Active damage-resistant design to enhance fatigue lifetimes

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

“Creep-fatigue damage level evaluation based on the relationship between microstructural evolution and mechanical property degradation”
Materials Science and Engineering: A 2025 DOI: 10.1016/j.msea.2025.148027

“Effects of Hertz contact rotation expansion processing on surface integrity and fatigue life improvement for a nickel-based hole structure”

TA—INIYY 5TV AIMR/CRC-MS

DEEBANSOK Siraprapha, Assistant Professor, AIMR / CRC-MS
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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://doi.org/10.1103/7kyn-875x
https://www.sciencedirect.com/science/article/pii/S2468606924001564?via%3Dihub
https://doi.org/10.1002/smll.202506257
https://pubs.acs.org/doi/10.1021/acsmacrolett.4c00161
https://doi.org/10.1021/acsnano.4c16888
https://www.sciencedirect.com/science/article/pii/S0749641924002134?via%3Dihub
https://www.nature.com/articles/s41467-024-45394-w
https://onlinelibrary.wiley.com/doi/full/10.1002/smll.202303945
https://doi.org/10.1016/j.msea.2025.148027
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Core Research Cluster for Materials Science

Organization for Advanced Studies, Tohoku University

https://www.crc-ms.tohoku.ac.jp/
https://www.crc-ms.tohoku.ac.jp/en/
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RE Tokyo

Secretariat office:2-1-1 Katahira, Aoba-ku, Sendai, Miyagi, 980-8577 JAPAN

E-mail: wrc-material@grp.tohoku.ac.jp

Participating departments (2025587 As of 2025)
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Graduate School of Science

TEHER B

Graduate School of Engineering
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Institute for Materials Research

ZrpariEmer

Institute of Multidisciplinary Research for Advanced Materials
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Advanced Institute for Materials Research
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Research Center for Rare Metal and Green Innovation
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Material Solutions Center





