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Cutting-edge Research
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Research Strength
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As an “international focal point of practical scholarship”, YNU cultivates and applies knowledge that contributes to the welfare of people in
Japan and beyond, as well as to the sustainable development of society. In addition to individual research, units for focused researches have
been formed at the Institute of Advanced Sciences and outstanding research projects have been recognized by the Research Initiative and
Promotion Organization as “YNU Research Centers” to promote collaborative research between researchers at YNU and at other institutions

inside and outside Japan. Furthermore, YNU has signed academic exchange agreements with over 140 universities around the world and about
300 researchers are accepted to YNU from universities outside of Japan every year.
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YNU is in the top ten in Japan in the following fields for total number of selected projects of “Grants-in-Aid for Scientific Research (KAKENHI)"*! in FY2020-2024.*2

455 B IE L FRERIR R REtRSE (B TH)
Research Field Rank SNe“I’ef‘cbt:;"grgfeVgt‘/s B e s:ﬁ)ge‘

RESRE Business administration-related 10 18 124,930
WEIF5LUBRISRE LU o0 e 1 s 83,330
MBS THEEE Marine engineering-related 6 8 97,240
SR IE NS R E Special needs education-related 7 7 43,030
MEFHIFEE Aerospace engineering-related 7 7 86,580
BAREHNZEE Japanese language education-related 7 6 39,130
ZeTHEE Safety engineering-related 3 6 65,650
NAFBEGAS LU Biofunction and bioprocess 8 6 54 860
NAATOEZRIHEE engineering-related !

HIFELUNREFFSFRME  Optical engineering and photon science-related 3 6 94,900
R EIR AT E Economic statistics-related 4 5 20,280
MRDZE LM RIBIE  Mechanics of materials and materials-related 9 5 61,620
TSR E Thermal engineering-related 10 5 20,020
BEMES L UKEEMEIEIE  Structural materials and functional materials-related 6 5 35,620
IRILF—BELS Energy-related chemistry 10 5 49,920

#1 [RERREBRBE| CIAXR HEREDNSEARZETR2TORBICOIY  ERASIEAETOH 502 (PR MREDEHLRBICE S CAR) ZRERICKESES
CEEEMETR RENMRES] THY, E7LELI—ICLDHEZR T, JMAIN - RO LHRICT T 2BRETSHD.

W2 ZITIE EBHME B). EEMRE (O BLUEFRARICEVT. FRBIREFELSHU LD TFICRE,

*1"Grants-in-Aid for Scientific Research (KAKENHI)" are competitive research funds that are intended to significantly develop all scientific research (research based on the free ideas of the researcher), from basic to applied

research in all fields, ranging from the humanities and the social sciences to the natural sciences. The grants provide financial support for creative and pioneering research after peer review.
*2 Limited only to the fields with a total number of projects newly selected for “Grants-in-Aid for Scientific Research (B)", “Grants- in-Aid for Scientific Research (C)" and “Grant-in-Aid for Young Scientists” is five or above.
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Distinguished research

YNUTIE. U TORE - 7055455 2020-2024 FEICHEMBEIRBED [EBHAR (S) JHITHRIRSNTLET,
At YNU, the following fields and programs were selected for “Grant-in-Aid for Scientific Research (S)"* in FY2020-2024.

MRS - A RIRBDFAIE - B 70Y5L% MENEE
Research Field Position and Affiliation of the time Program / Contents
S IR KB THHER - Hi7 ; s s Lo o =t g e
F/=A o nMFERE Cosakn (BN TR - B ERE TSR FAVEVREFAML—VICBISDREFAT A 7TEREBOHRR
Nano/micro science-related h N . Universal quantum media conversion in diamond quantum storage
Hideo Professor, Faculty of Engineering
EREFIFMEE i &= TR - #iR i{F3 BA N
Electrical and electronic TAKEMURA (B  MIFHEY - BFWERFHRFHES2TLEP) ?ﬂ,—/ﬁ;}w 74_-)-\ ?Izgié Hb. H;K ;#ﬁhglﬁmﬁﬁﬁﬁ M
engineering-related VERuE] Cretieree el e EEReeie Elucidation of magnetic particle dynamics for diagnostic and therapeutic applications
.\ == . W W B DS 3 X

BREFIEME =l B TR HE T RRERAS
Electrical and electronic YOSHIKAWA (BHFH BIFHEY - RIWERFHRTFHES27LEP) o S )
engineering-related Nobuyuki Professor, Faculty of Engineering Creation of extremely energy-efficient integrated circuit technology beyond

the thermodynamic limit based on reversible quantum flux circuits

HTEHFAR (S) | LIIHFARBYRBEOTLELIAREE THLRERROT T, [RENLAROERICHLELARYM | & RRZITICLEN DTS LRARBORR] ICLY, INEFTORRKREBEZT,
oA, SENCAREBBRICRESEEOICRITONTVSHARER. RASER. 1BRBEICOE50005 A L2BAREZ TRMESNIABOMRE. flF. AALE TOOMHELIFRRIRENTLEL,
* "Grants-in-Aid for Scientific Research (S)" are research projects in the area of basic research, which is the primary type of research project for “Grants-in-Aid for Scientific Research”, that are set to significantly develop

creative and pioneering research even further based on past research findings by having the research period required to conduct stable research and securing adequate research funds needed for carrying out the
research. In principle, it consists of large-scale research funds ranging from about 50 million yen to 200 million yen per project. Only about 90 new projects are selected in all of Japan each year.
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Moonshot Research and Development Program Selected R&D Projects

L—vvaybBR MRMAFKIAVIIb PRl - B
Moonshot Goal R&D Project Position and Affiliation
2050 FTlc, BiF - EE - R2RBEREHICKESE | EFHHBBROLOOEF V42— . BT oo e |
B | pRVEMRAAEFIE1-2ERR 7T—2E% Diclord Gaewm : gxﬁiﬁ%ﬂiﬁﬁfﬁﬂmu:@em
#6 Realization of a fault-tolerant universal quantum computer that Development of Quantum Interfaces for KO,SAKA . ) )
will revolutionize economy, industry, and security by 2050. Building Quantum Computer Networks Hideo Professor, Faculty of Engineering
2050F ETIC. MBALOOH2AACTRWEHBLER | - P
88 gt A o L [ | Zo
BE8 | AAROBHASBMENLRLRLBHEERR G Lt L e HEPH - 30E
#8 Realization of a society safe from the threat of extreme winds Typhoon control resgcrch Cllriilng) el @it FUI.DEYAS.U Professor, College of Education
and rains by controlling and modifying the weather by 2050. and prosperous society Hironori '

WM L—r> 3y MURRHFKHIE &3 BRi iR CHEERCMBELE ERLCHASRBICH L. A8 T T2H0NRERE (L—rYav B ZEAREL. BN LRRAREEET 200, FEZRICIE. T
FREROTOY I MERIESBPD (TAYSLT4L04—) HMERTN. ZOTIC BRSN Y TORRED, EREMK 7OV MERELHBETFEEETHEPM (TOYVTY heh—Yr—) ELTRIREINS,

* The Moonshot Research and Development Program promotes challenging research and development projects for ambitious government-set “moonshot” goals to attract people with the aim of resolving important social
issues, such as super-aging populations and climate change. For each goal, a program director (PD) is appointed to oversee multiple projects, and under the PD, top-class researchers in Japan and abroad are selected
as project managers (PM) in charge of proposing and promoting R&D projects.
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Research papers that impact the world

Web of Science*lc& 3 &, 2020-2024FEICHRINEYNUDwEXIZ. HICUATOSHICEWTHAR TSI HINTULET,
According to the Web of Science*1, papers of YNU published in FY2020-2024 have been highly cited around the world especially in the following fields.

E L ELE ELE-
g YNURXZ gl ; -
i i. “Web of Science” %&?ylﬁﬁﬁ Ry T1%wX HR MY 710%5X
Research Field Times Cited ’ .

Documents % Documents in Top 1% % Documents in Top 10%
EEZF Ecology 89 1.59 989 2.25% 16.85%
Has 5 Instruments & Instrumentation 80 1.43 580 3.75% 11.25%
MIBHRAE Physics, Multidisciplinary 86 1.23 1050 3.49% 1.63%
WEITH Engineering, Geological 52 1.22 201 0% 1.92%
HH Optics 123 1.20 769 1.63% 8.13%
RANF - FHYEZ Astronomy & Astrophysics 103 118 922 1.94% 9.71%
MIBFE KF. R Physics, Particles & Fields 104 117 125 4.81% 8.65%
IS Engineering, Mechanical 122 1.06 587 0.82% 7.38%

#1 Web of Science& id. HRERFKT BT — 4 X—2DVED, 1900F I E THB R HD21,00058 QOVENRRE) £B22EEHOREVRMMLLEENITY EHRIC. HBEAEIILidFRE
RITLGIAXBN G-V ERTTEIENTES,
32 CNCl&ldCategory Normalized Citation ImpactD##f, CNCIOFRA ~ bV I EDH B (E, HFKEU ETHZEEDNT LS,
*1“Web of Science” is one of the world's leading scientific citation databases. With more than 21,000 journals from around the world dating back to 1900 (as of November 2019), it enables one to carry out cross-discipline
searches on influential scientific journals and important publications and assess citation patterns.
*2 "CNCI" stands for Category Normalized Citation Impact. Fields with a CNCI of 1or higher are considered higher than the global average.
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Notable International Press Releases

BN LR % = 1—2Y 4 MEurekAlert!
IEHEWVT. 2022-2024 FEICEED S F
ELEEBTLRVY—20H0 5, EH
DEED=21—-R%EEYIT7YTLTEMNL
7. 20O 21—-RICO2WVWTH, KF
DITTHA D EBTLRYVY—-R]T
HlERRTIIELHTEET,

This section highlights 5 notable news
released by YNU on an international
scientific news site "EurekAlert!” in
FY2022-2024. You can also see other news

released by YNU in “International Press
Releases” on the university's website.

@ www.ripo.ynu.ac.jp/about/
ynu_research/haishin/
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Li-ion batteries show promise as cheap and
sustainable alternative to Ni/Co materials

IFHMEROBNERARIE (JBLFI : BIFEL
EBRFRMCFEP). BHEIEKXRT PILiFH
Big. BRAF BERFABESOMRARIIN-T L.
F/BEEBEICHBELIEVF oLV HVEILLY
MEERAHEL. AMEALINLE - ZvTTY-T
BVBEHS, BIRIF—FE - REGOTHIEE
MREEEZZEERRELELE, BANKRETKE
EELNTRARMEMNAL. MHOLLRERE T/
BELSEICHBIIARREMIL. BFEO=
TIVRBIRMBICEB T2 T RILE— %F%vzn
VEMBTERTE THIIEEILMLEL, X
. RERRBHARBMETHY . VFOLAFVE
BHREEREBEOR ML - EIXMOMIRE
RICBAIMERETT. GHXIX2024%F8826H
ICACS Central Sciencelc# v 54 v 18#)

A research group including YNU Faculty of Engineering
professor Naoaki Yabuuchi, Nagoya Institute of
Technology professor Masanobu Nakayama, and
Shimane University professor Koji Ohara has developed
a highly nanostructured lithium manganese oxide
material, and discovered that this cobalt- and
nickel-free material can be used as a positive
electrode material for high-energy density and
long-lasting batteries. The group established a
methodology for highly controlling the surface area
and nanostructure of the material with technologies
scalable for commercial mass production, and
demonstrated that energy densities comparable to
existing nickel-based layered materials can be
achieved using manganese-based materials. The
developed material provides fast-charging
capabilities, with the research outcomes expected to
help enhance the performance and lower the costs of
lithium-ion batteries and electric vehicles. (Results
published online in ACS Central Science on August 26,
2024.)

D-n.o

Excellent charge capability
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VIEVORSICEBBREER
O REE
Cinnamic acid shows promise for opening a

new developmental avenue in hair growth
treatment

IEHMER/KISTECORIEILBNH/MREE. &H
BRI (BYFH BIFBLE -  £HRFEH
INAZEP) /[TIN=T)—4—bDRRII—TF,

EEFNA/ARERVT, YTEVORDTHZIY
AEBLrEEMREDOTEMERLELL, 74
CBRIE. BIEMBOAF Y VBB EFEMML.
BEZRELET, COMRIF. BERPLHERD
BRICERIODEHFTEET., RXIF20245F2A8
27HIZScientific Reportsic > 51 V18#)

A research group including Tatsuto Kageyama, a YNU
Faculty of Engineering assistant professor and
Kanagawa Institute of Industrial Science and
Technology (KISTEC) researcher, and YNU professor and
KISTEC group leader Junji Fukuda has demonstrated
the possibility of cinnamic acid, a component of
cinnamon, producing hair-growth promotion effects
using hair follicle organoids. Cinnamic acid activates
the oxytocin signaling pathway in dermal papilla cells
to promote hair growth. This finding is expected to
contribute to the development of hair growth products
and cosmetics. (Results published online in Scientific
Reports on February 27, 2024.)

Components of
omum cassia

Cinnamic acid

; t’; Epithelial calls

Ueimol. paphla [OF; cella Hair follicle organoid
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An efficient way to hydrogenate
nitrogen-containing aromatic compounds
has been developed

IFMERDOEE HBERE JEYFH - BIF
EBILE - EHRFEMCFEP) . BE EABUR (JBY
FEEBIFEAR - EHRFRMECFEP) SO
BF—LiE. ERIRILF—EFHLT. EVIY VUG
EDNERESCFEHRMAMEHENITETL. &
AMEEDRKRTIVTHIERY I VEARTS
HMFEEMARELILE, OVILMEEERL. 7
A VRBRERACBRY T/ —ERATSZ
ET.RRDBR - BREEDHDBEETIRLFENLT
OtRELBLT, BB - BEET THERMICAERT
EHL5ICBYEL, CORTF. EERP 774
VIrIALDBAOLANBFIN, FRTER(L
FROMETOLRICHELEEEHLHLET,
BIC. IRVF—HBEE _RUERROPFHEEKIE
ICMZBZELTEETHY . LFERDBRRIIC
RECEMRT AL HYET ., GRXIZ2024%F
10R7HICJournal of the American Ceramic
Societys5ic1B#)

Aresearch team including YNU Faculty of Engineering
associate professor Naoki Shida and professor Mahito
Atobe has developed a new method for synthesizing
piperidine, a high value-added cyclic amine, by
utilizing electric energy to efficiently reduce
nitrogen-containing aromatic compounds such as

pyridine. By employing rhodium catalyst and an
electrolytic reactor equipped with an anion-exchange

membrane, this method enables more efficient
synthesis at ambient temperature and pressure
compared with conventional thermochemical
processes requiring high temperature and pressure.
This technology offers potential applications in the
pharmaceutical and fine chemical fields as well as new
prospects for sustainable chemical manufacturing
processes, and can especially help substantially
reduce energy consumption and carbon dioxide
emissions, thereby significantly contributing to the

decarbonization of the chemical industry. (Results
published in the Journal of the American Ceramic
Society on October 7, 2024.)

[UREBICESMEIASID LR
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The role of biodiversity in mitigating rapid

loss of plant community stability in drylands
during changing climate

BIREBRARRDOIELREREIR BLZE : &
TRIZFBREYRIEERZR) . NMVREEYSHF
HHEL 42— (iDiv) ®Nico Eisenhauer$#&.
BRAFZFORENEERERE. TVINIRKRE
HMEFADGantsetseg Batdelgert@ 5 DRSS
=T EVILEREFRELIEH TAHREK
BREZLZIYVIT—2CRAVT, [IEEBICLDEE
LDETICEL>T, BIRBOEYHEDREMELZ
RICEBEDONI TR EHATHNOTRIELELE,
(8RX132024%F6A12RICGlobal Change Biol-
ogylciB i)

A research group including YNU Faculty of Environment
and Information Sciences professor Takehiro Sasaki
has carried out the world's first evaluation that the
progression of aridification caused by climate change
can rapidly undermine the stability of plant communities
in arid areas using large-scale monitoring dataset from
Mongolian grasslands. Other researchers include Nico
Eisenhauer, a professor at the German Centre for
Integrative Biodiversity Research (iDiv), Tottori
University associate professor Toshihiko Kinugasa, and
Dr. Gantsetseg Batdelger of the Information and
Research Institute of Meteorology, Hydrology and
Environment in Mongolia. (Results published online in
Global Change Biology on June 12, 2024.)

e ) ciplanis
E £
C4 plants o C4 plants

Maintaining plant communities with a high dhenity of €3 and C4 species will be key
to enhanting commainity stability in a changing dimate

ALY FYTIVTFINAIREAI %
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Layering stretchable and rigid materials and
incorporating machine learning improves
accuracy of wearables

IFMEROKEA #HE EHIR (BYFEH  BIF
B - ME - EERZREMIREP) SOMR
TIN—=TE. FRELHBEEFORMR YT
TIWVFNAZR[RNLYF Y TILTNAR] EAIESR
ALEEBEREBE Y RATLERRELELE, #EDZ
FoyFrTILTNA ZIEBEDT —2HFRRET.
WEBBEMEROSNIAIEDHEANREETLRZH.
AARTEHBERICICTLDE S BEVWRRIEER
TEEREBUREERBERAEDET. BT —
AOBRMEEMITES ALY F Y TINAT
Uy RFNAR] ERBLELS, ol TOTFNA
ADBEBIET—2EAICE>THETSZIET. 10
BEOHVEORIK, ZHRICEV26EEDOTIL
T7Ry b SBEDFEDREEZINETNGT%.
98%. 6% DIEZXTHEITIILICKRIILEL,
ZORRICEY . RERILI O R EAIETMZE
MELLEHFHEBANNYZTLAORBLAREFINE
T, (®HXIE2024%E8A7HICDevicelc AV 54>
B#)

Aresearch group including YNU Faculty of Engineering
associate professor Hiroki Ota has developed a flexible
motion-recognition smart system that integrates
stretchable devices with artificial intelligence.
Conventional stretchable devices faced challenges
with unstable output data, making it difficult to archive
the high reproducibility required for integration with Al.
In this study, researchers developed a stretchable
hybrid device by combining rigid integrated circuits
with highly flexible rubber-like substrate and liquid
metal wires. By using Al to classify the data obtained
from this device, they successfully classified 10 knot
shapes, 26 finger-written alphabets, and 65 sign
language words with accuracies of 87%, 98%, and 96%,
respectively. This achievement is expected to lead to

the realization of new intelligent systems through the
integration of flexible electronics and Al technologies.
(Results published online in Device on August 7, 2024.)

ERBFSERARRUAS)

Institute of Advanced Sciences

AEEMERRBFADOHRKEORFEHAEET
SHBFEHMEICENL. HRICHILLERT
T, BFBEAREL 42— BECFIRILF—
MRV E2—D20oDEV2—DIEFD. &R - YE
XAV TFARARIZY b NMF TV AHEL
ZYM BEABHYI/ZYITNARARI=Y
M BRIRIFEF-ZHBRARI=Y bDLD DR
RIAZvrERBL. SHEOEELERY ., HFE
KEDQEBRHAEREELZ I ETHREZOREHD
—EBomRLEEELTWET,

IAS is a research-focused organization that
strategically concentrates on areas of
world-class scientific research within YNU. It
comprises two centers—Quantum Information
Research Center and Advanced Chemical Energy
Research Center—and four research units:
Information and Physical Security Research Unit,
Cell-based Bioassay Research Unit, High
Efficiency Electrical Energy Conversion Research
Unit, and Unconventional Magnonics Research
Unit. It aims to establish itself as a world-class
international research hub by enhancing
excellence and further improve the overall
research strength of the university.

@ ias.ynu.ac.jp
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Institute of Multidisciplinary Sciences

AEERERRIIFEANDOS FHEETER O HFKIED

AFMARCEIEOICEHL, HEICHLLE
T, YRS HERRBE LY 22— ARAR
FHRMARLV 22— EBEHESHBEY 2.
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v a—DiEh, HREHSAFTI/RARIZY
MEYBERRI=y M EFEHBDLEHDOA
IHERARI=Y bDIODHEI=Y b EFR
L. 2#E0BREERY . HRKEDERFARM
BEBRBIETRFZEORRND—EOR LEEIE
LTWET,

IMS is a research-focused organization that
strategically consolidates world-class integrated
academic research across disciplines within YNU.
Apart from five centers—the Center for Creation
of Symbiosis Society with Risk, the Typhoon
Science and Technology Research Center, the
Research Center for Sustainability, Resilience
and Well-being, the Research Center for
Next-Generation Health Technology, and the
Semiconductor and Quantum Integrated
Electronics Research Center—it forms three
research units: the Co-innovation Dynamics
Research Unit, the Biosphere Research Unit, and
the Artificial Intelligence Research Unit for
Innovation and Co-Creation Research Unit. It
aims to enhance diversity and strive towards
further improving YNU's research capabilities,
aspiring to become a world-class international
research hub.

@ ims.ynu.ac.jp
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Please see "YNU Research” to find out more
details on “YNU Research Centers”, "YNU
Researchers (Database)”, competitive research
grants gained in the past, and research
conducted by the university.

Www.ripo.ynu.ac.jp/topics/
YNUResearch.html
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