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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 FY2019-2023.*2
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Japanese language education-related
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Marine engineering-related
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Safety engineering-related
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Aerospace engineering-related
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Mechanics of materials and materials-related
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Structure engineering and earthquake engineering-related
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Geotechnical engineering-related
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Catalyst and resource chemical process-related '
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Economic statistics-related
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*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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At YNU, the following fields and programs were selected for “Grant-in-Aid for Scientific Research (S)"* in FY2019-2023.
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Nano/micro science-related TAKEDA Jun Professor, Faculty of Engineering gevglopment of Phase—pontrolled Near Field Spectroscopy with Extremely High
patiotemporal Resolution
F/ =4 O FEE MR KB IS5k - MR FAVEVREFRAMN—VICHEITBBREFAT 1 7 ERBRMOHR
Nano/micro science-related KOSAKA Hideo Professor, Faculty of Engineering Universal quantum media conversion in diamond quantum storage
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Electrical and electronic engineering-related TAKEMURA Yasushi Professor, Faculty of Engineering Elucidation of magnetic particle dynamics for diagnostic and therapeutic applications
_ AYEFHREEZAVCRAFNRALEIIBEIRILY —EHE
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Electrical and electronic engineering-related YOSHIKAWA Nobuyuki Professor, Faculty of Engineering Creation of extremely energy-efficient integrated circuit technology beyond
the thermodynamic limit based on reversible quantum flux circuits
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* "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
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Moonshot Goal R&D Project Position and Affiliation
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#6 Realization of a fault-tolerant universal quantum computer that Development of Quantum Interfaces for KOSAKA Hideo Professor, Faculty of Engineering
will revolutionize economy, industry, and security by 2050. Building Quantum Computer Networks
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#8 Realization of a society safe from the threat of extreme winds
and rains by controlling and modifying the weather by 2050.
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Typhoon control research aiming for a safe

and prosperous society FUDEYASU Hironori Professor, College of Education
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* 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
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According to the Web of Science*1, papers of YNU published in FY2019-2023 have been highly cited around the world especially in the following fields.
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ocuments % Documents in Top 1% % Documents in Top 10%
EREZF Ecology 81 212 1560 2.47% 18.52%
WIEBFE KT R Physics, Particles & Fields 84 1.59 992 4.76% 13.1%
MBS Physics, Multidisciplinary 88 1.39 1053 3.41% 15.91%
RANZF - FHYEZ Astronomy & Astrophysics 88 1.32 882 2.27% 12.5%
BIERS Environmental Sciences 87 1.30 1523 1.15% 8.05%
Hss . 5HaE Instruments & Instrumentation 78 1.30 477 2.56% 8.97%
D= Optics 149 m 722 1.34% 6.71%

#1 Web of Science& i$, HRERFT BT — 4 X—2DVED, 1900F I E THB R HD21,00058 QOI9ENRRE) £BR2EEHOREVRMMELPEENITY EHRIC. HBEIEMILidFRE
RITLGIAXBN G-V ERTTEIENTES,
32 CNCl&ldCategory Normalized Citation ImpactD#&#f, CNCIOFRA ~ b I EDH B (E, HFKELU ETHZEEDNTLS,
*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
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This section highlights 5 notable news
released by YNU on an international
scientific news site "EurekAlert!” in
FY2021-2023. 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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Researchers devise cleaner, more efficient
production of key input for detergents
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Realizing a highly efficient reaction with acid sites
in proximity to Pd nanoparticles
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Aresearch group including YNU Faculty of Engineering
professor Ken Motokura has developed a catalyst
supported with palladium (Pd) nanoparticles on the
outer surface of a zeolite to realize a direct binding
reaction of alkanes and benzenes. Conventional
alkylbenzene synthesis produces a large number of
byproducts, but this newly developed method releases
only hydrogen or water as a byproduct. Moving
hydrogen atoms from the zeolite’s acid sites to Pd
nanoparticles is the key to the binding reaction. The p
+SR measurements suggest that atomic hydrogen
formed in a zeolite can maintain its form for the time
necessary for the reaction. Professor Motokura also
serves as a visiting professor at the Department of
Chemical Science and Engineering, School of Materials
and Chemical Technology, Tokyo Institute of
Technology (Tokyo Tech). Other researchers include
Satoshi Misaki, a graduate student (at the time of the
research) at the Department of Chemical Science and
Engineering, School of Materials and Chemical
Technology, Tokyo Tech; Hiroko Ariga-Miwa, a specially
appointed associate professor at the Innovation
Research Center for Fuel Cells, University of
Electro-Communications; and Takashi U. Ito, a deputy
chief researcher at the Japan Atomic Energy Agency.
(Results published online in ACS Catalysis on
September 6, 2023.) This research is a joint project
under the Grant-in-Aid for Transformative Research
Areas (B) “Surface Hydrogen Engineering.”
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How to build better extraterrestrial robots
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Hourglass mission: Experiments to create gravity
conditions of various extraterrestrial bodies to
simulate the fall of sand on the moon and planets
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A research group including YNU Faculty of Engineering
professor Shingo Ozaki, Keio University Faculty of
Science and Technology associate professor Genya
Ishigami, and JAXA Institute of Space and
Astronautical Science associate professor Masatsugu
Otsuki has successfully measured the flow
characteristics of different types of powdery granular
materials (sand and regolith simulants) by creating
various low-gravity environments using cell culture
laboratory equipment in the Kibo module of the
International Space Station. The group performed the
world’s first measurement and analysis of the flow
dynamics of powdery granular materials under
long-term, stable artificial gravity conditions
(0.063G-2.0G). The experimental results also showed
that the flow characteristics of some sands
quantitatively follow well-known physical laws and are
proportional to the square root of the magnitude of
gravitational force (VG) at low gravity. In addition,
regression analysis of the measurement results
suggests that the “bulk density” of sand decreases
with gravity. The outcomes obtained from these
experiments can be applied to future space probe
development and various mission plans. (Results
published online in npj Microgravity on August 8, 2023.)
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Chytrid fungi revealed to be parasitic
species that infects snow algae
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A research team including YNU Graduate School of
Environment and Information Sciences professor Maiko
Kagami and Chiba University Graduate School of
Science professor Nozomu Takeuchi has discovered
that chytrids found in alpine areas and glaciers are
parasitic chytrids living on snow algae. Chytrids are
known as a fungus parasitic in a variety of organisms,
including frogs and plankton. They have been detected
in glaciers and alpine snowpacks, but their life cycle in
these cold environments remained unknown. In this
study, researchers captured chytrids on snow algae and
successfully extracted their DNA from a single spore, the
first attempt of its kind in the world, to identify their
lineage. Their research also suggests that these
chytrids can be found in alpine regions throughout the
world, and that they may belong to a parasitic group
particularly targeting snow algae. In recent years, the
proliferation of snow algae has caused surface
coloration of glaciers and high mountains, with ice and
snow melting at an accelerating rate. Chytrids living on
these algae indicate that this host-parasite relationship
may help control the melting of glaciers and
snowpacks. (Results published online in Frontiers in
Microbiology on June 20, 2023.)
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3D pattern generation via chemical

vapor deposition of ceramic eutectic
system for novel solid-state phosphors
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The research group of YNU Graduate School of
Environment and Information Sciences associate
professor Akihiko Ito, Yuri Mitsuhashi (2nd year of the
YNU Master's Program at the time of the research), and
Shogen Matsumoto (3rd year of the YNU Doctoral
Program at the time of the research) has successfully
developed chemical vapor deposition of ordered
structures in the sapphire-garnet eutectic system. The
group used the vapor deposition method, instead of
the traditional melt-solidification process, to produce
ceramic eutectic composites by accelerating the
deposition reaction of raw material gases with laser
irradiation. Phosphors with garnet phosphors
self-organized in a sapphire transparent matrix are
expected to be applied to next-generation solid-state
illumination and high-resolution X-ray imaging
technologies. (Results published online in Journal of
the American Ceramic Society on May 5, 2023.)
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Test spares animal subjects, identifies

chemicals that may cause birth defects
in humans
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A research group including YNU professor Junji Fukuda
and Yusuke Okubo, a senior researcher at the National
Institute of Health Sciences, announced it has
successfully demonstrated high-accuracy detection of
developmental toxicants that include thalidomide and
its derivatives by creating human-induced pluripotent
stem (iPS) reporter cells capable of continuously
monitoring fibroblast growth factor signal disruptions
as an indicator. (Results published online in iScience on
February 18, 2022.)
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Institute of Advanced Sciences
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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
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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.

@ Wwww.ripo.ynu.ac.jp/topics/
YNUResearch.html
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