02

TENGTR

Cutting-edge Research
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Research Strength

YNUTIE, HAELARDALZDBUEHBDOFHRHRBRICER TS [RBNFHOERMS] LTI Z8E - 2B
LTVWET, B4DOHARETTERS, GHHEEEHARRRULEEHSERRR TR, BUEINEFHFET7HTIVY
V4 —R21Zy FELTEHRBRBICHEBAULTVET, T5IC. IRHERBTRMREROBAPSELLEZRIHARS
W—=TZYNURRRE ] ELTRBETIELEDIC. TNSOREREV2—FEZYNUEBRRY M TI—INTELTRET
32T ERNBIVERNDOBEBOMRELDOHRARRERELTVET, £, BADI40UEDOKRF EFHRR
BEEHETIELDIC. BE. BAOKEDISHZ00ANDHAREEZITANTVET,

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. Beyond individual research, the Institute of Advanced Sciences and the
Institute for Multidisciplinary Sciences strategically organize key research fields into Academic Centers and units. In addition, the Research
Initiative and Promotion Organization recognizes outstanding research groups as “YNU Research Centers” and designates them as "YNU
International Network Hubs,” promoting collaboration with researchers both within YNU and at institutions in Japan and abroad. 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.

[ © B0 9H

YNUIE. UTFTORHFICEVT. HERREBIREBED2021-2025FEDFHAFRRBHEDERNTRY Z10ICA->TVET,
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 FY2021-2025.*2

55 ENIE R FARRIRRE I REERSE (B FA)
R h Field R Number of Newly Total allocated budget
EEEEED G an Selected Projects (in thousand yen)
EESREE Business administration-related 9 17 107,640
MAREEE THEE Marine engineering-related 8 10 116,480
2L THEE Safety engineering-related 2 8 103,740
ﬁiﬁl#ti&lﬁﬂt%l#ﬂﬁi& Structure engineerei:giir;:'e}:;tj::r;l;z 2 8 85,410
RIZHFIUVHREFRSFEE Optical engineering and photon science-related 8 6 102,050
ggz;gﬁii%é Catalyst and resource chemical process-related 7 7 73,450
BAEHRBEE Japanese language education-related 6 6 37,830
MZEFHEITSEE Aerospace engineering-related 8 6 82,290
BHRExa1) T 4B9E Information security-related 2 5 35,620
V7havEa—F4 VI EE Soft computing-related 9 5 65,000

1 THERREBRBE] SIAXF HAENEANCARBZE TR TOLBICOIY  EROSISAZTOH 5D 3 SR HREOBHELFBCESICHR) 2RBRICKESE
BZIEEENETE REOMRAS| THY, ET7LEI—ICLDZRHEEZR T MEIN - EBNEHMARICH T EBRETS5D0.
M2 ZTTR BREHR (B). BEHR (O BLUEFRARICEVT. MRRRRAMASHU LOSBHIIRE.
*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
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Moonshot Research and Development Program Selected R&D Projects

L—vvav bER MEMAEIAIT b PM FilR - B4
Moonshot Goal R&D Project PM Position and Affiliation
2050 FTIC . BF - EX - R2RBERENICRESE EFHERBRO-ODEF (V42— NS
Bi%6 ZRYVHMAABEFIVE1—2%2RH TR IEMRER - BT
#6 Realization of a fault-tolerant universal quantum computer that Development of Quantum Interfaces for KS?dZiA Professor, Faculty of Engineering

will revolutionize economy, industry, and security by 2050. Building Quantum Computer Networks

S N = p w
#8 Realization of a society safe from the threat of extreme winds
and rains by controlling and modifying the weather by 2050.

Typh | h aiming f fi FUDEYASU et
yphoon control research aiming for a safe Professor, College of Education

and prosperous society Hironori

W[ L= ay MUMBRRARHIE | &3, BEHEHAPRRERLMELE EELHARBEICH L. ALEBT I2HONEERE (L—rav B 2ENREL. BENLEHERKEHET D0, KBRS, Th
ZTEBOTOYIIMEHIETEPD (TR FLT1L052—) HMEGIN, ZOTIC. BRIy TORRREL EMEMHE 7OV I MRBLIETIHEEE THZPM (FOVI bR —Yr—) ELTRIRIN S,
* 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.

O HMEEM R ESE (CREST) RIRFOYz ot

Strategic Basic Research Programs (CREST) Selected R&D Projects

R L5 E = P R K% PR - %

Research Area R&D Project RD Position and Affiliation

N N N NN BERICEOC(RRZRY D
B3 ECO2DMMERIMA I BOKT S vl e A RU AN S F0k KT WA EARR - 202
Exploring the Potential of Ocean Blue Carbon Through Investigation of " = i KAGAMI Professor, Faculty of

Ocean and Carbon Cycling Interactions Integrative Evaluation for Carbon and Maiko Environment and Information Sciences

Biodiversity in Coupled Land-Sea Systems

EHODFEEMBOBIKICET 2+ / 2T — LB K E)

E AR ERBORA

Elucidation of Macroscale Mechanical Properties Based on
Understanding Nanoscale Dynamics for Innovative Mechanical Materials

ZIDFBICEDCEFIV I RDOEEEEH SRR fi— RIRH MR - BB
Reliability Innovation of Ceramics Based on the TATAMI Professor, Faculty of Environment and
Theory of Degradation Junichi Information Sciences

R RYRIS AR HEE SRS (CREST) | & 13, RIFIRAMIREEE UST) A EH T2, BN EHIHMBIROERICH S CREERBERAREHE L. RIPRMA/N—2 3V e EH N T ERMORN S — X8I T 578
DF—LBRRTT,

* CREST is a funding program for team-oriented research with the aim of achieving the strategic goals set forth by the government, The objective is to create revolutionary technological seeds for science and
technology innovation.
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Research papers that impact the world

Web of Science*Ic &b &, 2021-2025F ICHRINYNUDRXIE. HICUTORBFICEVWTHRAP TSI HINTWVET,
According to the Web of Science*1, papers of YNU published in 2021-2025 have been highly cited around the world especially in the following fields.

YNUS T WEI R WEI R
L - HEIRE | wmhy71%mx | #R Y T10%EX
Research Field D Times Cited . .

ocuments % Documents in Top 1% % Documents in Top 10%
[ R Instruments & Instrumentation 70 1.30 597 1.43% 15.71%
MWERE Physics, Multidisciplinary 98 1.28 1350 3.06% 14.29%
F Optics 140 1.22 884 1.43% 10.00%
WS, KT, R Physics, Particles & Fields 99 1.12 1109 3.03% 11.11%
WE IS Engineering, Geological 66 11 374 0.00% 1.52%

#1 Web of Science& 13, t#RERKRTBRMIMT — 4 X—20DVE D, 1900FICF TH R FD22,0005% (2025511BHAE) 2B EHENDREVRMHMEPEZTITVERRIC. DB EHEETL /R
RERTLIAXBN S~V ESNTEIENTES.,
%2 CNCl&idCategory Normalized Citation ImpactDE&#R, CNCIDKRA ¥ bHTUA LD D FiE, tHRKEUETHZEEDNTLS,
*1 "Web of Science” is one of the world's leading scientific citation databases. With more than 22,000 journals from around the world dating back to 1900 (as of November 2025), 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 1 or higher are considered higher than the global average.
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Cutting-edge Research
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Notable International Press Releases

ERNAERS = 2—2Y 41 FEurekAlert!
ICHEWT, 2024-2025F ElCEEH S HF
ELEEBTLRYVI—20Hh5, FH
DERD=a21—-R%EYIT7YTLTEAMNL
9. 20D —-RIEOVWTH, XKF
DIVTTHA D EETLRAYY -] T

HMEEDRBIEIIEHNTEET,

This section highlights five notable news
releases published by YNU on the
international news platform EurekAlertt!
during FY2024-FY2025. Additional news
releases from YNU are available in the
"International Press Releases" section of

the university's website.

www.ripo.ynu.ac.jp/about/
@ ynu_research/haishin/
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Novel approach reduces alloy microstructure
prediction from years to minutes

BIFFORFEKELERATE. BES—BUR.
WE - MEAREBOREEMFEERARESD
MEIIN—TIE. ZLOTEEZECESOMMIBEE
EEEIOEREICFTATIMERFEZRARKLE
L7z RFEICEY . ERTIE2EUNLDHEEZET
INIZBASOMMBET AL DT HEH TRERTH
BEERY ., THIC. BERSELRD20TREETH
EOREFHICOBRINLELE, ChickY . RAE
SEREHE. AITHENLERN S, SHEBICELZE
ANEKRECHET I ELFINE T,
(3#X1$2025%78158ICNature Communica-
tionsicA v 54 ViBH)

A research group including Takumi Morino, a doctoral
student in the Graduate School of Engineering Science,
and professor Shoichi Hirosawa of the Faculty of
Engineering, both at YNU, together with Machiko Ode, a
Senior Researcher at the National Institute for Materials
Science, has developed a new computational approach
that enables fast and accurate prediction of
microstructures in multicomponent alloys. The new
model dramatically streamlines conventional
approaches, allowing the team to predict the
microstructures of a nickel-based superalloy in just five
minutes—compared with more than two years
required by previous methods. The group also
succeeded in solidification simulations of an alloy
containing a record-high 20 elements. This advance is
expected to significantly accelerate alloy design by
reducing reliance on trial-and-error experimentation
and enabling more rational, computation-driven
materials development.

(Results published online in Nature Communications on
July 15,2025.)
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Scientists repurpose old solar panels to
convert CO2 exhaust into valuable chemicals

IFMEROARBEESOWMRI IV —TF. BIR
AREHASH. EXERTRAMRAEERT, KD
HREFBROPFHARICEEFNZCO&8 . BEKBN
NENUPSERSNA)AVEERRIDSE T
FHEARTEIILERVWELELE, ZEOHE

HREVVIAVEMEERRICSEZ ZENTE,
BEHZBCO0BHHBERERBXNARILDY
YAV ERAKBICRATIRMOMILIEDEE
L7,

(831320255 7A14HICACS Sustainable
Resource ManagementiZ# v 54 V18#)

A research group led by YNU Faculty of Engineering
Sciences professor Ken Motokura, in collaboration with
Electric Power Development Co., Ltd. and National
Institute of Advanced Industrial Science and
Technology (AIST), has developed a method to
synthesize formic acid by directly reacting carbon
dioxide (CO2) in exhaust gas from thermal power
plants with silicon recovered from discarded solar
panels. By enabling the direct reaction of actual
exhaust gas with waste silicon materials, the study
addresses two pressing environmental challenges at
once: the effective utilization of CO2 emissions and the
recycling of end-of-life solar panels.

(Results published online in ACS Sustainable Resource
Management on July 14, 2025.)

waste silicon < CO, from exhaust gas
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Controlling electrons in molecules at
ultrafast timescales

IFMRROEBETRBR. FILEBXHR. KEEXK
R, BACFHAEM. BEMARM = 2kABtPR
MEMEEOEBHRAER T, £2W 1S D18)
DEERT—IVEBTEHNIREFT/ A=V (10
BRDIX—FL) RT—ILOYEEFTRILT M
FEHAADE . BEATEREDVIIHERM
NIREEEIIE—DFORFEEMILEL.
COFEEAVWDIET  ARIN-—TRIBEET
IAWYRNVRICE>TEH—FFHDOEFDER
EHEMTEZIELERALEL, EFDFMNPRR
ENTRICEY . KBEBRPLEDRED T/31 RIC
BWIEEBLRIRINF—BHETHIMEFEREE
ICERTEDZEZRLTVWET, ABRRIE. 7/
T-LORFHRTELIBERAIRILF —FHRP
CERICOBBRAICERT 2 LBMFINET.
(Gw30132025%3B7HICSciencelc# v 54 V1B#)
An international collaborative research group involving
RIKEN, YNU and Hamamatsu Photonics K.K. has
established a single-molecule spectroscopic technique
that combines picosecond-scale optical pulses with a
microscope capable of visualizing matter at the
nanometer scale, achieving what can currently be

regarded as extreme spatiotemporal resolution. Using
this technique, the researchers demonstrated control

of electron movement in single molecules with
ultrafast terahertz light pulses, enabling electrons to be
added or removed and allowing precise creation of
excitons through those charged states—key energy
carriers in devices like solar cells and LEDs. The method
also demonstrates conversion of terahertz light into
visible light within a molecule. The group’s
achievement is expected to advance understanding of
the mechanisms underlying ultrafast energy
conversion and chemical reactions in nanoscale
molecular systems.

This research group includes Research Scientist
Kensuke Kimura, Senior Research Scientist Hiroshi
Imada, and Chief Research Scientist Yousoo Kim of
RIKEN; Assistant Professor Ryo Tamaki, Professor
Ikufumi Katayama, and Professor Jun Takeda of Faculty

of Engineering of YNU; and Yoichi Kawada, a senior
researcher at the Central Research Laboratory of
Hamamatsu Photonics K.K. (Results published online in
Science on March 7,2025.)

£ERIERW T RIBTATOE
L BR 1L H D 55 = 52 AR

Cocrystallization can mitigate troublesome
chemical properties

BEBRARROBBERTRESOHRIIL—
TR VEDVLERFERELLTEIET. &£
VERIRAFOEVERICHE L TERIZAENRER
HLEL, TRLVF-—YEITFICEVWTHRT7 v
UL EBEEFHRVS Y -VERBILEIELT
HEFEINTVETH, REMABVIEREZICH
EBEHITIENL. RAMLEBETLE., R
FLIZID2ODRAERRT 5710, HET v
EoVLICHBRARMEERLILEZAS, BRIEY
DIETE. HEBOHREZERTIIENTEEL
o, HERMRMEFRTSZIET. BRBRATOD
BWMLEMHEORBILANPFINET,
(#X132024%&11A6HICChemical Communi-
cations\cF v 54 ViB#)

A research group including Professor Mieko Kumasaki
of the Faculty of Environment and Information Sciences
at YNU has identified the potential of ammonium
nitrate (AN) as a more environmentally friendly
oxidizer through cocrystallization. AN is regarded as a
green, metal-free oxidizer in the field of energetic
materials. However, its practical application has been
limited by its high hygroscopicity and its tendency for
phase transitions. To address these two drawbacks, the
researchers applied a cocrystallization technique to

AN, successfully reducing its hygroscopicity and
eliminating phase transitions. This approach is

expected to broaden the practical application of
environmentally benign chemicals.

(Results published online in Chemical Communications
on November 6,2024.)
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The role of biodiversity in mitigating rapid

loss of plant community stability in drylands
during changing climate

RIEBRARROELARBERAKE. FAVREE
ML HEMMEL 2 — (iDiv) DNico Eisenhauer
HiF. BRAFORZFNEELIR. EVINLRRK
XBRIEMRAADGantsetseg BatdelgeriEL 5D
HMRIN—TIE. EVINEREFRELEEDT
KBBELREZLZVVIT—2EBAVT. [RIRZHIC
SREBILDEITICE> T BRBDIEYVHEDOR
EMHIBBRICEADONIAREEZHATHOH TR
RELFL 7.

(#31$2024%E6A12BIcGlobal Change Biol-
ogyllA v 54 V1BH)

A research group including Professor Takehiro Sasaki of
the Faculty of Environment and Information Sciences
at YNU demonstrated, for the first time, that the
progression of climate change-driven aridification can
rapidly undermine the stability of plant communities in
drylands, using large-scale monitoring data from
Mongolian grasslands.

The research team includes Professor Nico Eisenhauer
of the German Centre for Integrative Biodiversity
Research (iDiv), Associate Professor Toshihiko Kinugasa
of Tottori University, and Dr. Gantsetseg Batdelger of
the Information and Research Institute of Meteorology,
Hydrology and Environment in Mongolia.

(Results published online in the Global Change Biology
onJune12,2024.)

€3 plants.

Maintaining plant commuritios with 3 kigh diversity of C3 and C8 species will be key
to enhancing community stabiity in a charging climate

KRAREDMBRUBRIETLAVY —ZBEDOHDTY,

* The researchers’ affiliations and titles are current as of
the date of each press release.

EIRBFEERARR(AS)

Institute of Advanced Sciences

AEERERIFZAOHAKEORZHAEET
SHBEHMEICEHL. HEICHLLERT
T REMFIINF ARV 2— EFER
RELVE—D220 v 2—-DFH. ER - PE
XAV FARARIZY b N ATV AHEL
ZYyM BEBHYI/ZYITNARARIZY
FMERSIXVXF-FZBRARI=Y bD4DOOH
RIA=ZyrERBL. SHEDOERIELERY ., HFE
KEDEBHEREELZIETRFDOHAREAD
D—BOMLEEEELTVET,

IAS is a research-focused organization that
strategically concentrates on areas of world-
class scientific research within YNU. It comprises
two centers— Advanced Chemical Energy
Research Center and Quantum Information
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

REFMISEHRERAMS)

Institute for Multidisciplinary Sciences

AEERERIZFAD S FHETE D HFKIED
HRASMAREEEANICENL. FRICELLE
Y. ARARFERMMEL Y 2— ERWAL
SMREYE2—. RERAIRT I/ OV -HRtE
ve— FEK - BFEMILI O/ MR
VEA—DADDEVE—DIFH. HEIEHL(F3
JRRRI=y b EMEHRI=Y b, FFFEH
BO7HDATHERRI=y b RURIFY
Z2TFLDRERFREI=y b, HIRULIHFH
RIZYrDEODOMEI=Y FEFRBRL. ZHRE
DELERY , HRAKEDEBARBLAL LD
ETCERFDRARNO—EBOREEZRIELTWET,

IMS is a research-focused organization that
strategically consolidates world-class integrated
academic research across disciplines within YNU.
Apart from four centers— 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 five
research units: the Co-innovation Dynamics
Research Unit, the Biosphere Research Unit, the
Artificial Intelligence Research Unit for
Innovation and Co-Creation Research Unit,
Research unit of safety science for advanced
engineering systems and Global Cultural Heritage
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

MERFZPAREFR ARFHORMLE. &
FORRICETIERIE KEAX VT TH A+
THRALTLET,

Information on research centers, researchers,
and research achievements is available on the
official University website.

@ www.ynu.ac.jp/research/
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