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MERRDULED  Dean's Welcome Message
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BRMFMRHE BHEZ

The Graduate School of Natural Science and Technology, Okayama University was inaugurated in April 1987 as a doctoral program.
Since 2005, reorganization was done to integrate independent master’s and doctoral courses into postgraduate courses, transforming
our postgraduate organization into a graduate school comprising the first- and second-phase doctoral programs. Since then, the
Graduate School has been instrumental in accomplishing the purpose of Okayama University, namely, “Building up a new paradigm
for a sustainable world.” In April 2018, part of this Graduate School was spun off to become the Graduate School of Interdisciplinary
Science and Engineering in Health Systems, which aims to establish a discipline of engineering that is effectively applicable to medical
science. Also, the Division of Interdisciplinary Science was newly established in the doctoral course based on the Research Institute for
Interdisciplinary Science, in order to pursue a wide variety of cutting-edge fundamental sciences transcending disciplinary boundaries. As
a result, our research and education organization currently consists of seven divisions in the master’s course, five divisions in the doctoral
course, and one five-year Ph.D. course.

Ever since the Industrial Revolution, science and technology have developed remarkably, making our everyday lives more convenient
and comfortable. On the other hand, however, we are now confronting an increasing number of challenges, including energy and
environmental problems. The major mission of our university is to nurture human resources capable of resolving these emerging
problems by exercising their scientific and engineering capabilities. In other words, we should develop individuals who combine solid
expertise to lead the world in making pioneering discoveries and significant scientific progress, with the flexibility to manage urgent
and complex problems based on multifaceted knowledge. With this view, the Graduate School of Natural Science and Technology
focuses on fundamental science and applied engineering, both of which drive scientific and engineering advancement, so as to keep
on “deepening” knowledge in each discipline and produce synergistic effects through the “integration” of science and engineering. In
addition, the Graduate School is an educational and research organization that makes both “functional specialization” and “cooperation”
possible to cultivate researchers, engineers, and school teachers who can play an active role in the international arena, capitalizing
on comprehensive and interdisciplinary competencies. Furthermore, as an education and research organization responding to society
and ranked as a world-leading university, this Graduate School disseminates worldwide prominent research results and aims at training
personnel who can play active roles in global society and are able to solve problems independently at the highest level of education. At
the same time, we have set up an interdisciplinary sub-major course, the “Flex BMD Course,” in cooperation with the Graduate School
of Environmental and Life Science, to provide education integrating different fields of specialization, and ensure a smooth connection
between doctoral, master’s and undergraduate courses.

Science and technology human resources play a crucial role in achieving the sustainable development of humanity. In this respect,
| believe that the Graduate School of Natural Science and Technology, whose objective is to cultivate such personnel, assumes an
extremely grave responsibility. The Graduate School is working to evolve Okayama University into a distinctive “academic capital,” as
a postgraduate institute that is committed to prominent education and research by implementing the aforementioned “deepening” and
“integration” initiatives. The Graduate School also strives to greatly contribute to scientific and technological globalization, and to the
revitalization of Japanese industries, local communities and society as a whole—toward the creation of “Society 5.0,” while helping
achieve the Sustainable Development Goals (SDGs) advocated by United Nations.

The world is now facing an unprecedented crisis. As one of the institute that play a central role at Okayama University, the Graduate
School will continue to produce world-class research outputs as well as human resources in order to realize a sustainable society with
dreams in the post-corona era. In order to make use of the education, research, and human resources of the Graduate School to bring
the society closer to reality as much as possible, we would like to further deepen our cooperation with our communities and stakeholders.
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The Graduate School of Natural Science and Technology, Okayama University was established in April 1987 to meet
strong social and academic needs in the various fields of natural science. The Graduate School began with only a
three-year doctoral program, comprising five divisions (Science and Technology for Materials, Science for Engineering

;{:I\ E HiStOl‘y and Agricultural Technology, Bio-resources Science, Biopharmaceutical Science, and System Science), which was
established based upon four master’s Graduate Schools of Science, Pharmaceutical Sciences, Engineering, and
Agriculture. In April 1992, the Division of Science and Technology for Intelligence was newly opened, and the Division of
Science for Engineering and Agricultural Technology and the Division of System Science were reorganized.

After the Faculty of Environmental Science and Technology was newly established and its first students were admitted
in April 1995, the University formulated a plan to open a master’s course in the Faculty of Environmental Science and
Technology in April 1999. This plan also involved a reorganization in which independent master’s and doctor’s courses
were integrated into the doctor’s courses, transforming our postgraduate organization into a graduate school comprising
the first- and second-term doctoral programs. As a result, the existing four master’s courses of science, pharmaceutical
sciences, engineering, and agriculture, including two courses in the Faculty of Environmental Science and Technology,
were reorganized into 12 divisions of the first-term doctor’s course of the Graduate School of Natural Science and
Technology. At the same time, the Division of Science and Technology for Energy Conversion was newly added to the
second-term doctor’s course with the four core departments in the Division.

In association with the reorganization of Japanese national universities into independent agencies in April 2004,
Okayama University drew up a strategic plan to reorganize the existing graduate schools into four; the Graduate School
of Humanities and Social Sciences, the Graduate School of Natural Science and Technology, the Graduate School of
Health Sciences, and the Graduate School of Environmental Science. In April 2005, the Graduate School of Natural
Science and Technology was reorganized from 8 divisions into the 4 divisions of Frontier and Fundamental Sciences,
Industrial Innovation Sciences, Chemistry and Biochemistry, and Bioscience. This aimed to divide the divisions into two
groups; one to promote long-term advanced basic researches, and the other to cover a diversity of academic fields in
order to strategically respond to national needs in focused scientific and technological fields. In addition, the Division
of Earth and Planetary Materials Science, which was based on the Institute for Study of the Earth’s Interior (currently
Institute for Planetary Materials), was added to the doctoral program in April 2007.

In April 2012, the Graduate School of Natural Science and Technology underwent further reorganization, with the aim of
establishing a new education and research system under which to realize both “deepening” and “integration,” or “functional
specialization” and “cooperation.” The doctor’s course was reorganized from 22 departments of 4 divisions - mainly
in the fields of science, engineering and agriculture - to 12 departments of 4 divisions, mainly in the fields of science
and engineering. Furthermore, in April 2015, a new division “Medical Bioengineering” was opened as an independent
division, followed by its integration into a newly established graduate school “the Interdisciplinary Science and
Engineering in Health System” in April 2018. At this moment, an additional division “the Interdisciplinary Basic Sciences”
was added to the Graduate School of Natural Science and Technology, and currently its doctoral program consists of 12
departments of 5 divisions. Through these reformulations and integrations, the Graduate School was streamlined into
the present postgraduate institute that intensively pursues fundamental science and applied engineering. The Graduate
School of Natural Science and Technology will keep on “deepening” knowledge in each discipline and on producing
synergistic effects through the “integration” of science and engineering.
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[ B HAEEFE Doctor’s Course ]

AHLCTIE, ARFHE OB IEERE ) & WRIE W IERERHE D 41
BN SNIEHT. T LTENRDS 2 HERT B iR
WIEDRESRZ WU, JeUiIERER P O R RIIET —~ 2 R L.
HOHEAET X DB H 2 H KT 5o F72, WVEARTE

E EE Department

=]
T e EREBAORCERE P, 2O R LU A R R
%ﬂ E e g R OB # BRT 50 Department of Mathematics
% % This division develops pioneering researchers who can open
B2 up important subjects of research in advanced basic science HIBYNIERZ
ﬂ ?E’ and who can promote them independently with the practical — Diii{f -
% g ability that is supported by mathematical basic ability in Zlnl;hle):;:t:::
B57¢ : natural sciences and broad knowledge of basic science and - ‘
% the experience of cutting-edge science research that P—
@ implements it as their sustenance. We also develop Mgt (e
researchers and engineers who have both a high level of
numerical analysis capability and a deep understanding of
basic concepts and who can conceive of new principles. —
—
ABK TR, WECHEBEZ BV LR R OHRHTEICLD., =
N ) ] E EE Department
T - IR - KA D B BIG, B oRis & k. 5T - o
T ROZDOREEROURNCH T 2 A8 THBEN R BE L W%z s
90 CROOBEHRIHZBLT, AREICHT 5N TR e A
T & R LR R B L RS HE A RGERE ) & M 20 B % i Deparimentor Chemiiy = Molecular Sciences
RIWRGEH - Bl - LERLBRDAMEERT %, _
This division conducts wide-ranging, interdisciplinary
education and research on phenomena associated with the e R R
universe, the earth, and the atmosphere, structure and —— Division of

Department of Biological Science Biological Sci
. . . po— 10l0gical dcience
function of organisms, and properties of atoms and molecules 2

SIS SPHF S
SIUIIIG JB[NIIOJN PUE “OJF] ‘YiIey JO UOISIAI(

and their aggregates, using experiments and theoretical -4
methods based on substances. Through the educational and
research activities, we develop personnel to become _ HIEREI TN
researchers, engineers, and educators who have deep ﬂhbﬁyZTA$4¥§§E —_—— Division of
’ ’ Department of Earth System Science Earth Science
knowledge and a broad view of natural sciences and possess
——

a high level of research ability and rich creativity.

AHLTIE, BUCHE A DRI L T 2B DS 7 i O i e
D7D, FIRBF R B DM IE DT VTS M B A OIF5E T —
<A LA CE AR ERERE N2 AT A M. $4b
BB IR A S GRS BU A - E RO
BE AL 5 A2 3R) TS 2 AMZERT %0

This division encourages students to play a key role in the

- PE Department

FRRIERERT e

Department of Interdisciplinary Science

frontiers of science where physics, mathematics, chemistry,
biology, and other disciplines merge, in order to solve the
complicated and serious problems confronting the modern

S BN R SR

0udg AreurdiOSIPISIU] JO UOISIAL(]

society. We develop advanced and active researchers
capable of setting research themes individually from a
multifaceted perspective based on a wide range of
knowledge in natural sciences.

L
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{E1-1&HAERFE Doctor’s Course

EanHaERiE
Master’s Course

S BN H SR
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ST

Anspwoy) parddy jo uorsiIq

AHY TR, BIWHHIAT LTS, BRI A7 LT HIMT 5
SeAEMZRAERE . HEBORIEN R I3 — varv i iR LR bR
LCWE%E - BAZEZ D, i OB & 4k L7z 727 i 3 R0 0
B EZBR T 208024 L. IRHPH OB - S E Mk - 8
eI 2 R o TIRIBR IR BT 22 LD TES, WFFEH S OV 3
ROPIIBAN B ZFT LT 5o

This division develops researchers and core industrial
engineers who advance research and development through
the use of advanced knowledge of electronic information
systems engineering and mechanical and systems
engineering, with problem-seeking ability and
communication skills, who have the ability to create new
industries and new businesses that have put cutting-edge
technology, and who are able to play an active role
internationally with a wide-ranging perspective, a high
degree of specialization, and problem-solving ability.

LT 78I OB AHL TR, WHOMWBIHALTH 25
FRIERIILT, ZOPEZHML. BT ~OHRIETLZE
AL EEL LRl BBREOCHED G T OMA 2k E
B L. S SEKRE S TR MAEY S PP & 3 2 5w
Ty NI —=0 T AMERERT H. 2. EEEWIERT
& W7, HANPRES. SOCHEMMFTZFTRT 5,
Chemistry is the starting point of manufacturing. This
division develops personnel who understand the properties
based on the molecules that are the building blocks of
substances, not only manufacturing things by engineering
molecules but also opening up various functions of inorganic
and organic molecules, and who further have widely various
disciplines covering biological macromolecules and
microorganisms. Additionally, we develop researchers,
technology developers, and business creators who can play
an active role internationally.

§§ FE Department

RESTBRARL 7l

Department of Computer Science

WHGBAE VAT A2
Department of Information and
Communication Systems

ST - B B e 2

Department of Electrical and
Electronic Engineering

JHIREREIR S A 7 222 1

Department of Intelligent Mechanical Systems

JE Vi RbR 7 il

Department of Advanced Mechanics

- EE Department

S FHA A il

Department of Applied Chemistry

BFIERVAT L
TITHEK
Division of Electronic
and Information
Systems Engineering

W AT I
TEEY
Division of Mechanical
and Systems
Engineering

—

INFR{EFER

Division of
Applied Chemistry

{§1:812 (55F—8H#l) Five-year doctoral degree program

|

LTRSS
UG S[eLIvRIN Arejoue] ]
PUE [)Ieg JO UOISIAI(]

|

AHYTIE, WHRELAVOLHER, SORBEM RSO T, WHFELTH

BREGURBRBLEORI - #AL - ¥4 FIZADMNEDEL, HRE)—FTED UK

fURRZEH DK% 5 4 — HHl LR EL L T -T2,

The scientific goal of this division is to understand the origin, evolution and

iﬁ E Department
S AT M ER BRI AL A

Department of Analytical Planetary

Chemistry

dynamics of the Earth and the solar system. Our mission is also to educate the

scientists of the next generation, who can lead the world with the state-of-the-art

experimental and analytical techniques.

FEP R AR Wy B e

Department of Experimental

Planetary Physics
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FIRYIBERIZEH I Division of Mathematics and Physics
[ NI h
PR R
RITIROF DIERIARZEITOIEEBICHIERZ DN T CERZ BIE T 2EICHUCEH DN W RLHEEREZITD.
We conduct theoretical research of the most advanced mathematics and carry out painstaking education of
graduate students who are pursuing higher degrees to work in the field of mathematics.
MATHEMATICAL JOURNAL
OF
Oxavama Universimy
WO O
By %ﬂé
T —CHRE T DHIERIF B ERE ERMFEMEZBERT. BADSOFRHEH.
A graduate student at Department of Mathematics “International Mathematical Journal” published annually,
discussing at a seminar with many contributions from overseas.
L J
[ N A4S
B R e
B ESEmEt AR Z R EL CGREFERYE. MTBEE. FREEMEEEDBED SKEER CTRIAT I LICKD, &
HEREFR CORERLFEFRFPIHERIBLELEOEZIERT DO DMARZHEL TS, T, RuF. RF&.
FREFHSFHICEDFTFCOERRRZRERL. fi—NLEREERZEEL. MREHELTLD,
In solid-state physics, using the advanced techniques of synchrotron radiation and experimental measurement,
we investigate the structure and properties of strongly correlated materials, novel superconductors, and advanced
functional materials, in order to understand the mechanism of the unique quantum phenomena and unconventional
superconductivity. In fundamental physics, we investigate natural phenomena concerning elementary particles,
nuclei, atoms, and the universe to obtain a fundamental and unified understanding of them.
s | S=Wave sc. .*|
il AR
£ ; Ill"'-I & 9
%o " d-wave sc.
& i o | |
_5; ; '
B
Tikh N M R
BIcEYE PR E T RO SHUFFHYEZOMNA
Study of superconductivity and electronic Study of Elementary Particles and
structure of the strongly correlated materials. Astrophysics.
L J
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[Introduction to Projects]

[ NI A
FOERI R
—FIEthEZ AU cKSHE_ LD HERDET— —Research for dynamical systems on K3 surfaces
OSHNTE~SNAEE in terms of rational surfaces—
QU—45F— LREA @MEXT Research Grant (Period : 2019/4 — 2023/3)
OV MERSHECHEA NS G LOREIESE ~— @leader: Takato Uehara
AEGBIONEEECEEBIRICKDEZHERICDL We study complex dynamical systems of biholomorphic or
7o birational automorphisms on compact complex manifolds
THIZT %o
EhELL. MENIY rOE—=AL 3 ~~ or projective varieties.
T. 2RTIAVING NSEADIS AT L More precisely, we study dynamical systems
ﬁ%’)ﬁﬁﬂﬂﬁ‘\bKBHﬂEL&)ﬁ?TﬁlCDb\ g i on rational surfaces or K3 surfaces, which are
THET S - certain classes of two-dimensional compact
7 ° manifolds in terms of topological entropy.
. J
(YERIP R
-+
— BAREKFILYOTAERTHOEREER=1— — Study for diffuse supernova neutrino background
KUJDHEBEFEOE(LORIBIER — using large water Cherenkov detector —
OSHPFE~BEE RYHEEEIS @ MEXT Research Grant (Period : 2020 — 2024)
QU—5—LHAEN @ Leaders : Yusuke Koshio
= — o o Super-Kamiokande, the world’s largest neutrino detector,
—N 2 —)—
Ejffg;lgol\;o/ﬁﬁﬁf;l\i :lvj\L\g = will move to a new phase in 2020, that is
;ﬁ"b_ —‘I\U/fg':'@gﬁﬁﬂu““ﬁ%%]ﬂﬁ dissolving gadolinium to drastically improve
'? " __\_1 ; SRRt _Hb - o "™ the ability of neutrino detection. The purpose
lLﬁfi;ﬂZﬁﬁnr‘;jl_X(Lj}g’f To of this research is to make the detector
*ﬁtﬂﬁﬁﬁbh%@ﬂﬂggfli:tﬂj%%t‘ L — s, C2PEDIitY to the upmost and discover the
ﬁ??ﬂ&)t@ﬁ%ﬁéﬁﬁ_l—_hU/@% - #nie diffuse supernova neutrino background
RORMADODENTH D, FEHAENSIR i that have been released by the supernova
EFXTO13I8RFOEICETSICBIHER @ Wsgs, explosion occurring in the 13.8 billion years
HICXDBHEEN, BEDFHISFEoTL from the birth of the universe. This research
PBHEER-1—NJ/EZREBL. FH will approach the history of the universe and
DEEPEEELDHICIED B iy - la86 the mysteries of the stellar evolution.
— AEV=ERBEEYIEDRE — —Physics of Spin-triplet Superconductivity—
SMTFEE~4FE HEWRERMEIE @ MEXT Research Grant (Period : 2019/4 — 2023/3)
45— .8 EHE @ Leaders : Guo-ging Zheng
AL CIEAEVHEHEBERDEBUYERICHITRE We experimentally investigate superconductors with strong spin-
SR EBELUTC. RE RP—— orbit coupling, with an emphasis to
VEEEBGEOYEE v explore the frontier of spin-triplet
BT BT, & S8 S8 superconductivity. We grow single
o+ 5 =it KRR crystals and perform measurements
iaaiﬂi)ﬁﬁfbbm*ﬁfﬂ;éu\ﬁ Rkl ] by nuclear magnetic resonance
1510 Ee :IéIE e *- .. technique, magnetization, etc. Through
- ”;’ : i ,/_ ‘? LR il elucidating exotic properties peculiar
l“*?ﬁ o 3 EI?@E{% 5 Aartee to spin-triplet superconductors, we aim
b_‘!“ L. 2 t_{:ilﬁﬁ Pt to establish the physics of spin-triplet
CENEZRITE D, L e superconductivity.
. J
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YRR

{EZ2OEHSHFIEEE. B - 2EZE. BRIEZ—BLOYE - &Y - TZ2EORFREICBVTERARZHEEL TV
%, {LZOERFRIEEREROMAFEZESRITDCHDHBETOIS LZEREL. HULWIH CLERCEDBNILREZ
BRI D,

Our faculty members are recognized internationally for their research specialties both in the traditional areas --
physical, organic, inorganic, and analytical chemistry -- and at the interface between chemistry and other physical

N0 D0l 0g Al SO CeS AN

engineering. Our graduate < " sl rotation
., - J’* with Muctuation

program is designed to 25{'} 2. afel
provide broad training in s m&"‘
o -

; WS R
fundamentals of chemistry S
and research methods. 4 ol
- ihgde
e

\.

E2VLEE

HREOBELKEEDD THEE, SHEEYOREERERE. BIUCEMERICOITDEEEMEDOHIHMEBZRETL. EfmDEX
[RIFZFIAT 2 L ZBIEUICHB SRFRZTD,

To reveal the fundamental principles of life, we study the structure and function of cells at the molecular level.
We also study the developmental mechanisms of multicellular organisms and the regulatory systems for their
physiological activities.

\.

HERS R T LFIP R RE

EfFIER O XS EDHIR Y AT LWENRE VBB EMRZITV. HIRDEEPSTAFIIXDMEICEM CEDREZER
ERR

In this department we study aspects of advanced Earth systems science, including geosphere and atmosphere.
Through these research activities, we educate graduate students who can contribute to the study of evolution and
dynamics of the Earth system.

RENEOR YrI0EEER IRRE(LFRIORIZ
Study of planetary interiors

Scientific research on global warming
s =L
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[Introduction to Projects]

>
Pas h= =
ERESREEEREE U EEREAKRAY ORESHzIE
ORIFMREMYE BEBHAR (B) @ Grant-in-Aid for Scientific Research (B)
¢ U—5—  BEMNEH @ Leader : Hiroyoshi Takamura
O THIBEFEE~THEFERE o on .. @Period : 2021 — 2024
BARICEET 2ERILENICIIEETENENEE %ﬁ TR Organic compounds in nature have been regarded as the useful drug
FTREDHLLZENTVBIEDS, INSIFERE le asoma - 4 candidates because a lot of them have possessed the potent biological
EERRBAYELTHBIIONTNG, £EE "~ L. a:j:j‘;.ﬂm ) ac1.ivlit.ies. B?ologicglly aF:tive patura\ products h‘ave. exhibited lheilr
e LD mmmmee
3EMNIC 7 ° e by e o OH N : ! o
iﬁ?‘ ;?Eﬁgié‘hﬁggfggffﬁgéﬁ # e LLL U‘ﬂj" Lo COMPlex and huge naural products ca possess the siong biolgical
- D: ‘ B <‘_, o Z’k i om m;-- activities. Structural elucidation of natural products is a significant and
UE%E[&’E}?}BD& Tﬂbi.@@%mﬁgﬂﬁli\n%ﬁ 1 oy e o fundamentlresearch theme, and has resuted n he creation of nove
TcT&ﬂ%@l&*ﬁ?@%ﬂ%/\&DHD\Z)EED\DE&%?'\J M«\)\‘,«O: biologically active molecules. In this research, we have examined the
HHRERETH D, FMATIE, REIICLIBE o e O 01 structural clarification of complex and huge natural products, whose
RENEHTRELERREAXRRY ERANREL, R REATAY structures are extremely difficult to be determined by spectroscopic
BRIt ENFLERBLTAET, ZOEERMIETS,  Complex and Huge Natural Product analyses, on the basis of synthetic approach.
r 1}
M DMEMERRD A DX I
CEFFIMRESNFMAEME B8R (C) @ Grant-in-Aid for Scientific Research(C)JSPS
OU—5— | KPR @ Leader : Hiroyasu Motose
@201 9FE~202145FE @Period : 2019/4 — 2022/3
BRIREONCARTSRERRAGERTOMUMRNCRSN S U i, nopogmess, v aptoacion 13
C, s i ‘ f PERICD ey remains unclear how growth polarity is established and stably maintained. Since
AATHS. BRI ARTELZTL. BeOMRBOMEIZELSE plant cells exhibit distinct polarities and strongly affect whole morphology of
OFEICRBENDT V), MIERROD FHE, SLUHREEED organs, it is a good model system for understanding the mechanism of polar
BRREZERTIRVETIVRELD, INETIC, NIMABE+F— growth and coordination between cells and organs. Previously we found that
THBREEROMIEZN VTR LEVOEY  s-arpmipsscoMpNEKI sV aem@sosE  NIMA-related kinases control growth polarity
BRZEHHTSEERHURE (Development NS . through microtubule organization in land plants
2018, Current Biology 2020), &R Cld. (Development 2018, Current Biology 2020).
BUMBRTHOHEASHEYFOESICHET D : Here, we analyze tip grqwth of rhizoids in the
=37 BRRBOTARRERIL. Bk e st
MICHE U ICHRAEREZE ST S, '
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 SEMOREERERE< 5 UV ISR LRI ORIz
ORIEMIREEAE (UST) RIEM @Fusion Oriented REsearch for disruptive
AR Science find Technolggy (JST)
oLy I pevsmiiioiti
SBHBFE~DMOFE g et
= —D‘ = ; n T - -B(Cld Cloud and precipitation processes are critical
15&50)'3’2 mﬂ‘;%_'ﬁj i’%j&; e for accurate global warming simulations,
\%ﬂlﬁmﬂ;fj’j?b‘ﬁkﬁ%tLJZU?:‘_—'\ Bk which are still poorly represented in climate
BEOEENUERTRCTHD, FADHRA models. This project focuses on an intrinsic
ENRLEGOTHEL, ERREKED : : = link between the atmosphere, ocean, and
EFUVIEFEERUCRRETVERANS (B | |, cryosphere across different spatiotemporal
TET. ASE - BB - SKBICEH3HE E d - J|I mE: :' mas| | scales using the state-of-the-art cIimgte
SHFROBRRRILEENT. B BACER | T L S T ke e A e e e e
= —RJ/(y BEUANILT [LLLLT °
3531,1@?4 I\I\J_Wi?iﬁk—lﬂ\)b"cﬁ’iﬁﬂ HEETILEEREAT— Q;E%EH}AD HrED clarifying unknown climate feedbacks behind
z;:;;wigzjit‘ﬁ?gjnﬂgiﬁ%ﬁ HEROER ’ e = the cloud and precipitation processes.
TIFCT ITATTEE \N -
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? %Eﬁﬁk*ﬂ.ﬁ'glﬁ Division of Interdisciplinary Science
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ERNEZMRDORELREZDORREECDIIDHBFLMAZTD. ENHFERBZMEROAN - YNERZEHL. BA
NOFEENAREDBHIDEE, EFFH - LEREBEEYE - BLECHEMBIOMA ST RUZDIRR - aHEECD
|FDITIRRREHEET Do

This division offers exciting opportunities for study and research at the frontiers of fundamental natural sciences
and their interdisciplinary fields. The PhD course is strongly linked to Research Institute for Interdisciplinary
Science (RIIS) at Okayama University, where leading researchers collaborate with colleagues across the university
and beyond to explore the most fundamental scientific issues in the three research fields: Quantum Universe,
Photosynthesis and Structural Biology, and Superconducting and Functional Materials.

™

[0 0 FOEN] [Introduction to Projects]
HERS TREOLIERA L BRI £ DRH0N —NETARONN

OREMRERHBT GBI ©Grant-in-Aid for Scientific Research onlnnovative Areas (MEXT)
OU—5F— 1k BIC @Leader : Jian-Ren Shen
QTR OOFEE~STIIEE @ Period : 2017/7 — 2022/3

EY P ZIEEENToCLIRERIE. KEDOHKITRIL Photosynthesis by plants and various algae utilizes light
P EFALTKEBILRENSEEYESHL. B energy from the sun to synthesize organic compounds from

o . carbon dioxide and water, concomitant with the release of
FEBHLTNG, TNICEOTHIR ERIFINTOEY molecular oxygen. Both of the two products are indispensable

[CHBEIRIVF—CBRZHBLCVD, XERMICH for sustaining almost all life forms on the earth. We are studying
[F2KD B BRRERGZMFELCTLDDLKIEFER the mechanism of light-induced water-splitting catalyzed by
NPSINEMIENDEKREYVINIBESHT. Bldl photosystem Il (PSll) in photosynthesis, and have solved the

DESEDEEES B TRITURL. CNIck-T. 7 high-resolution s.tructur.e. gf PSII. The'rgsults provide impo'rtant
clues to developing artificial water-splitting catalysts that will be

important for realization of artificial photosynthesis.

RAZF UKD BERIEDOATEHICEREETIVE
aBYERMU,
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SMEEETEREIC K DYURRT — I D SOBRBEEEHAIT YA

ORF AR ERMBNE . HRERIIRE ()

OU—5— Kt

OTN2EE~TI4ER

FTIRZPEMEELLLCRATINTVS [t ERE] OFERZRVT AES
BAEBEFHHZRFICHETDYURRT —FDS [RAEVER] ZREHTDHUVERFE
ZEIBET D,

©Grant-in-Aid for Scientific Research (JSPS)

@®Leader : Junya Otsuki

@Period : 2020/7 — 2023/3

We develop a new method for extracting "hidden information" from experimental data such as
angle-resolved photoemission spectroscopy, using high-performance computational statistics.

" NIVOEE - SRRV NERERIRIC LB\ =T XTI BT DSEHEDHE |

SRIFRREMENE AEEOEE BEMEE N—TARL
S REE~AMAEE

O U—5—  EAIHHE

IN=TAZ BT DRELZSHRBEERAZRERMICH
B9 %,

@ Grant : Grant-in-Aid for Scientific Research (JSPS)

@ Period : 2020/4 — 2023/3

@ Leaders : Takayoshi Yokoya
We directly observe spin-resolved electronic structure of

halt metals to understand the exotic many-body interactions. RHE=E
. J
4 — PR A )
SEFFEHYIEZOHHA
ORIEMRERFEIE (BRIWRS 14, E8MRA 44 @Grant: Grant-in-Aid for Scientific Research (S) and
OSNTTEE~STI6EE four of Scientific Research (A)
SU—y— EAPEAE. EUE. SR&Y. BEFE. gry,  $Period:2019/6 20253
ERAE @ Leaders : Koji Yoshimura, Satoshi Uetake, Akihiro
a R Yoshimi, Takahiko Masuda, Noboru Sasao, and
RARTD. (1) L—Y—ICKXDERURFEOIC—LYAZ e develop a new experimental method for fundamental
WAL, (Ta)Za—hJ/OEFNMEDOFHRE®. (1b) FH  physics research by using the most advanced
ERE R TEENBEDRECHIRERDERF IV 4D  technologies in AMO (atomic, molecular, and optical)
BREZBEIET. C)FZHFTHALVIN Y DH TER SN DI physics field. (1a) We determine the basic properties of
BF [Sa—F"94h] OEBU—Y—9RICKD, SR FiEsem neutrinos by using atomic coherence induced by laser.
ROBERIELEDS, (3N LOEEe2oRALEEE  (10) e s search for Axlon ~a candidate of dark
BT QWSO BRIALF_OEEmERE, o " 1OV (R e by aohe TS eee
; : = ' precision test of the Standard
Model by laser spectroscopy of
purely leptonic atoms: muonium.
(3) We search for a possible
mechanism of dark-energy
B~ through the development of
. ultimately precise ‘nuclear clock’
using thorium-229 nuclei.
L—Y—ZRV RN FFERRFEORR SPring-8ICHI3? [EF&EFET] OEREHZT
New method of Particle- and Astro-Physics Research using Laser Study of Thorium-229 "Nuclear clock” using SPring-8 X-ray beam
. J
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SRR ‘

TBEREZMTICB T 2EMIERD JUATARE P BRI OERLINAICOVTOHE - 5.

Education and research on the basic theory and application of information technology, artificial intelligence and
computer technology.

[ J—
L | "

=1—-3RIND—2 ERBHRMEI S HIEREFITRIE ERRRYATL
Neural network Image-based support system for minimally Factor search system
invasive surgery

.

EIEBEY AT LB )

Bk - BEBEVAT L. RYND—5. TFa1UT+. EHRBESHEEODTFICEHITIHEHHA.

Education and research in the fields of information systems, mobile communication systems, computer networks,
security and electromagnetic compatibility.

RIRBEVATL

Wireless communication system

SEAVEI—TAVIVRT A BEFENL

Distributed computing system Digital watermark

L J
4 =
St =] ] AhS
BB T e RSB
MR FIAR OV~ §lfl. IRLFE—(Chz2BRETYRTLOBEL - BEEHLRITORE - k.
Education and research on technologies for high performance electric and electronic systems including material,
device, computer, control, and energy.
C s bak i
BB BIERY AT s
BEBYRTL  F/TIAR - R LW
EF il RWFRT—IWTINAREE  anesnmur7—2U2E—8  F/7IAAMER
5&@]@% ﬁ'ﬁ%? . 5)}2@] DB Nano-scale device fabrication
Development of rare-earth-less
motors for automobile application
L J
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( = )
Lk > — J. A4S
HIBEREM S A T L8R
ORyb, . TS5V £ERE. HRAYISBEDOIVRT LZMRFE. BEt. BRI O DERNIEER - FECDON
TOHB - 3R,
Education and research on theories and techniques to develop, design, and operate systems such as robots,
machines, plants, production sites, social infrastructures.
e
KepOmRw SEFEIORY SO HET RS (CBIFDATLINUTH (B &) D ENRIT
Autonomous Underwater Control of Underactuated Robot Analysis of Behaviour of Engineered Barrier Material
Vehicle (Buffer Material) used in Radioactive Waste Disposal
. S
( LLLI L=
=5 A
Frimtsin =8 R
FIREHMTRICEE T2, ML B2, RS BB, REHZ, T8, RREEORE-HH.
Education and research on the field of advanced mechanical engineering of materials, solid mechanics, machine
design, precision machining, fluid mechanics, heat transfer, and combustion.
m
[ e < =z 1 ] * L
aWAE - A
e | t ,
hm - -
| - - 1‘“ s | .
:J\TETI‘AjD 7[:.:):%)7J<§ MRERAICBIIDF /F—5F—D i im )
gz:j\?agﬁfn of hydrogen fl\;‘isz::ﬁn?)’\J%:.T(iﬁetiﬂ:]neasurement of 75T IAESERAIO A0 RETOKBNANDITRIL
- SR AL 0 —~ ) 3 753 763
trapping in NbC precipitate microscopic deformation on THEBOREE/ S ,‘Jﬁ&,'ﬂmﬁ% (?)isﬁgﬁ’(p)]fﬁ’ﬁ’(@e&ﬁ )
materials surface Development of high efficiency Visualization of liquid flow in evaporating
patterning of micro sloped herring-  water droplet.
bone grooves by abrasive jet (a)Experimental set up, (b)1 droplet, (c)2 droplets
. S
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(EMESOREEY T Y 1 PIEEEDWNE

O EARFMHRESRIFREEMBE B8BAZB)  ©Grant-in-Aid for Scientific Research (JSPS KAKENHI) Fundamental Research B
Q-5 —ILIRFE @ Leader : Toshihiro Yamauchi
OHHTEE~RAEE @ Period : 2019/4 — 2023/3

YAN—KRBOFOREELTED, SHOBENTHNTWND, —H T INV—FTAVITVRATLEEDY TR TICIE, B
ENICEFIUT LD (AEF51E) HZFENTHD. M= AUCRENEELLOTND. KK T, STEHKOEREY
IhDI7 THBHOSEVMMICERL. BB ICEFIVTA HBOFREZNSNELTE. tFaUT BN OHBZ LY
DRBERET D, ARRICKD, OSH—RIVERDIETETEDHEZIFI CTEDRREY Thor 7 OB EDRRZEET,

Cyber-attacks have been more sophisticated and increasing. On R i "
the other hand, software such as operating systems have potential Gar"a 1,'_' VRN " A 4
- P e e ) “"L ER GSomEE MM
security vulnerabilities, and attacks exploiting vulnerabilities have become e L TR
. . . il St ot B e,
a serious problem. In this research, we focus on OS and VMM which UL 5,“ by ﬁqt':g:“m
are fundamental software, and propose mechanisms that make it difficult ey e T
to attack security functions by restricting the influence of the vulnerabilities Iemresa |
even if an attacker knows the existence of them. B EMIOSIL0R, 0 BUEEsUF ANEHTRE

. S
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OEFFNRBEIB M AE#EE EEFZ(B)

OVU—45—  AREER#ES

SHTEE~S4EE
OTRBCBVNTTABREREF1UT (HEERRT 310,
ESBEORENRIREGOTVA. ZNERFOT, BEHR
BEREUI FUI?D‘B%EE?ZE%MI%@%EM
EHAHRT T RFr RV EEN BRI L 0BRSS
T3, FRRTIESERNDSCAIELTHES) \-|"71}
DFEHFRERET . BRI IR HIESERNSRAT
B RFrRILRROES S SN BB LIED TS
b, BERITPSCADNRZLBLE FICIOTRESICEHIN
BB/ \~ROI7 DSCANRREREEHETER,

=

Barhgeoesd 3

I “W

¥

loTHEETORSEMAIREY A RFrRIVEBOER
The use of cryptography in 10T devices and the growth of threats of side-channel attacks

RV

9 Grant-in-Aid for Scientific Research (JSPS KAKENHI)
Fundamental Research B
@®Leader : Kengo lokibe
@ Period : 2019/4 — 2023/3
To realize adequate information security performance in loT devices, the
implementation of cryptographic functions is indispensable. At the same time, side-
channel attacks (SCA) that exploit physical behavior such as electromagnetic emanation
leaked from hardware that implements cryptographic functions are becoming more
sophisticated, and the threats are increasing. In this project, we develop a design
methodology of cryptographic hardware related to the SCA on cryptographic circuits.
The design methodology to be developed focuses on the signal-to-naise rafio (SNR) of
the side channel waveform leaking from the cryptographic circuits. The cryptographic
hardware installed in loT devices can he expected to realize the SCA countermeasures
design without requiring knowledge of the cryptographic technology and SCA.

~\

. J
~
J ) =1= =7 s
ICT B L UBE S ZEE Lt EEER T+ 1 7EEY 2T LOHEE
O BEREMRESTR FRAEREE YRR (GER) @ Grant-in-Aid for Scientific Research (JSPS KAKENHI)
OU—F— H xR Challenging Research (Pioneering)
OENTTEE~SNAEE ©Leader : Yasuyuki Nogami
Period : 2019/4 — 2023/
B TR EED SR RN AR E TR @Period : 2019/4 = 2025/3
: oy = 24— With the main target of clincal data of boron neutron capture therapy (BNCT), which is a
FHEEE (BNCT) OlRET —5#EEDI—TyheLT,
XROEADEEERTT B - 18 - BKT—5%. ICTH ,-"-’f a next-generation cancer treatment method that is being advanced at Okayama University,
P b N e e . o= ICT technology is used to represent technologies, intellectual property, and clinical data that
i C N B h ) ) ) ) o .
ﬁ]b&({ﬂévazﬂ’m;&ﬁﬁf SEEUCI ?Eﬁ?ﬁjtt < D a represent future medical care in Japan. We also aim o establish advanced medical information
Dgﬁltvéﬁg SERERETL J:;»fﬁﬂq@ﬁ@u’&nﬁﬁjo \& %@ aﬁ,/ security technology that protects usabilty without sacriicing convenience by making full use
ERHICE. LEDNTNSAESES PRARESZZ0 ¥ara m , of cryptographic technology. Specificall, rather than using the widely used AES and elliptic
FFAVDDTIBL, AERICEVEENIC FR] £HEND “_mmtm ﬂ, curve cryptographies as they are, by skilfully using a mathematically called “somorphic”
REZELHCAWSILT, BHOBSHEOHIEOELR structure that s newly adapted, is possibl to use an enormous number of combinations of
SF—Y0OREHFES vy INLTHV, HluBogsse  RBOBESTRRORE ciphercalclaions and cphers. We vl dvelop a ighly secure medical nformaton database
Bat, BPA-I - UE-MNIBGEONEREEDE,, oo e otan Shornous UMDY consineton metodhat shulsth aaepesenaon methodardcombines a e sl
BT 417 HEBERT— I —ABEERERTD sharing method without compromising the convenience of e-mail and remote browsing.
L J
( =27 = o Ay Sy . g =T )
EMEIERRT C A BRI R Z B E U iR AT EE - #iWE - T)\1 2A0RE
OBEFZEMRESBZHRNERBIE 15 @ Grant-in-Aid for Specially Promoted Research
HEETRSY (PR 30EE~BH4EE) (JSPS KAKENHI)
J—&—: V= TES @®Leader : Yasuhiko Hayashi
CU—F— 1t BEE
BETAIXA— EEESHCTMEOR  $Period:2018/4-202213
RICETZHBHRMOBIR. SEARORE " m:m" — Aframework of our research covers from discovery
BLOXRHRIRILF—YERIZOBEBMNE o TR - S 4 of basic research to application towards practical
L. BIBOAESHRIT St E RIS ARG LT/ Vo s e Use and focusing on developing next generation
EHRDCHERIRNSERICEDRBRAENS ""m._...." | ﬁf;‘j;‘;‘;.‘: nanomaterials and devices using structural dynamic
N - REWRGABGT | & s - ' analysis and computational science. Our research
RB(END H?EL’J . IREVDOTIE |t '“m“ R & addresses to the solution of various problems
BICRAHEICREU DI 3. i such as energy and environment by promotion of
Cunceptial framewors ofour reseaseh 5 4yanced use and development of next generation
MROIL—LD—T energy material, and "Bridge" from basic research
Conceptual framework of to practical application effectively and efficiently.
our research
. J
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RRESEE

OBFRFRESH AR EHE
BE7RC)

SU—5—  HEFEA

OBNBEE~DHEEE

AR PUREER, T—TIVERELICE
WETENZHIGTEDHUVINC, ARICHEA A
RERESICOVTRETH ) T UIRDEFS
HSDT—J)IVERERECTHEBFEINTLET,
UDL. APV TF U BEQBFRRDIFEZ
THNICEREICHAETINENDD, INETOA
FTCORBCRERKENDEHFIRINTY,

BHEERT SIEAEEBRSERT 1 U AEEY 27 LD |

¥ Grant-in-Aid for Scientific Research (JSPS
KAKENHI) Fundamental Research C

¥ Leader : Kazuhiro Umetani

@Period : 2021/4 — 2025/3

Magnetic coupling wireless power transfer is a new
high-efficiency power supply technology without a cable
connection. This technology can eliminate the battery
and the power cable connection from the electric devices
and therefore is promising for implantable medical
devices. However, this technology needs periodical and
precise adjustment of the circuit elements such as coils
and capacitors, which makes this technology impractical

- =y, = for implanted medical devices with conventional manual
CT g C HloisrE  HREOTAVUAREIRATL
ZCT, ?ﬁf?’i\tl;\ @%(“J:D_CEEJEL‘:#% l&i%'ﬂ @;tﬂf% ) 7 adjustments. This research develops a maintenance-
BIDXYTTYRTV—BIMVVAEBYATIVE 51 oe of Proposed Wireless e Wireless power transfer system with an automatic
BRUCVET, Power Transfer System adjustment for these circuit elements.
\ J
~
EESRECHE U Y4 Y OEEREFIC £ EEMBE 7 - F 1 T—5 ORIERE
O EARFMIHRESRIFMEERBE B8 (B) @Grant-in-Aid for Scientific Research (JSPS KAKENHI) Fundamental Research B
OY—4—  WHAEY ¥ Leader : Takefumi Kanda
OANTTEE~SHIBEE @Period : 2019/4 — 2022/3
BIEERET CEASNDAEEEBOY Y JIVRIERLKRRE Y 2T ATORERIEH
FECBVT, EBERRECTERINSY_EaLb—5. XAF7F—=J. NILTHEEDRE)
EXA7O79F1T—IDRELEESNTVET . AARTE. WEERG T THIN
HCKXBDFPEZMADEMIBEDOEB S YA T 1—Y &, BERRECEET D } '
FEEMENECKDEEYA 07 IF 21 I—YDRFEZBIELTVET,
For a sample manipulation of cryogenic measuring instruments or a flow rate control of liquid
hydrogen for hydrogen-fueled systems, micro actuators are required to drive devices such as  ygsEmi=A 5 K)TOBENMICETZY=a
manipulators, stages, and valves under ultralow temperature condition. Therefore, there is a L—yaviER KR EEHhES
large demand for piezoelectric transducers for micro cryogenic actuators. The purpose of this Simulation result about preload for transducer at
research is to realize an ultrasonic transducer that has a simple structure for applying preload by 4.5 K and measuring instrument under cryogenic
thermal stress under cryogenic condition, and a noncontact driving piezoelectric micro actuator. condition
\
(
bl A\ u -7 NN == _ e \ —
HRILAICH I HALINU 7 E UTOEEMPOR-K-INIERETIVICE T DA
O BARZRMHREAESRIZHFREMEIS @ Grant-in-Aid for Scientific Research (JSPS KAKENHI)
OU—F— {EEEAX @Reader : Haruo Sato
ODBH2EE~DHN4FEE @Period : 2020/4 — 2023/3
SUNIVREEREEYIE. BFHREEFHRHNSD A high-level radioactive waste, residual waste  AraTa
EAERE EEIE TIECUSPUE BT liquid after separating U and Pu from spent fuel in
el o a reprocessing plant, is vitrified being melted with -
DEBRERT, ASARMEKCEREEZN oo naterial The vitified waste is disposed in the , e
2 (ASAEMERE) ASAEMEFIZ300mELZR geological formation deeper than 300m, installed g momes — AmsEoMEBEE
DiERICITEZEREHIL. AT/\U7%ZREBUT  engineered barriers. Then, groundwater penetrates [@H-M S *,,,ﬂ'ﬂ.m,-.“,
BEREND. ZOREBRNSIFTAKDEAL,  fromthe rock mass and decay heat generates from i mﬁ-ﬂm
e, HSABILAD SR RERNREL. AT the vitrified waste. Each distribution of temperature, T ST AERE
- _ N * 2~ water content and swelling stress is formed in .
}\UTEEE}Z?Z’%%MEPU;’EE;:Kﬁ‘ ’E’” buffer material, one of the engineered barriers. ﬁiﬁzm@ﬂ SK-Fi7yima, S O A DR
ﬂ’zﬁ{ﬁﬁ@fﬁ?ﬁb‘ﬁsﬁi‘énéo Z!K?ﬁn'éla*\ € Inthis study, we focus on model development to ¥ ©\ i oo o Thermo-Hydro-
NSDEETOLERZM@ITL. EEMORESE  evaluate long-time behaviour of the buffer material  \ochanical Coupled Processes in Buffer
8% B DETILERERELTD, by analyzing those coupled processes. Material
\ J
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5'5 ETASHAID RN TRIBRRICHBIFIESTE/IN T Y FOXHAZX LA

O BXRFIHRESRI 2R E/RIIS EBFEA) ©Grant-in-Aid for Scientific Research (JSPS KAKENHI) Fundamental Research A

OHERERE ONILE @®Reader : Toshinori Kouchi
OTHI0EE~DMIEE @Period : 2018/4 — 2022/3
MZEROEE LICREEREMENDEIRELEX T, COFERIE, MERORTRECELD
TREBEACRETDIERBETHL. BUUREILEFT, INZENTTy hERUFET, NT1Y
M. RE. MEBOBEZEBLH. COREANZXLOBEBPHENRELLO>TVET,
FRRTE, WEY 21U —-DVEPREZENZRVEEBEAHAB DS mRASHRAICKD,
BERAZEIDRICHBIIZN Ty MERDTEEL D DD, ZORBOEAZEELTVET,
Shock-wave boundary-layer interaction on a wing of an airplane induces a massive flow
separation and leads to large-scale self-induced shock oscillation in a certain flight condition.
This instability is known as buffet and can lead to crush of airplanes. We have explored the
reason why the self-induced shock oscillation appear on a swept wing through this project by

using advanced fluid measurements, such as focusing schlieren flow visualization technique
and unsteady pressure measurement using pressure sensitive paint.

Wi 2 — L EIC K DEER/NT YD
AIfR{E

Focusing-schlieren Visualization of
transonic buffet

\.

SERSL—Y DR EASEL - OEBICLICU /A | OSEE - STTRE |

O BARFRESHIFRAERE BERHR0B)
OV—45—  [BAERERE @®Leader : Yasuhiro Okamoto
OBHBEE~DHEEE @ Period : 2021/4 — 2025/3

BRIXF-0OBHFACANT, LEENEEET —AICRVSNSTLIEBRERELVTEREHRICNTS
=Y BENROSNTOETH, BREDSEEEIFN —THERFTIET VIR CERT O ENSH<E
SEROBVEEHELOTUENET . AR CREBEERAL - RICAEEASNBERITRETIILT2R
HICLDRONEMAZRRT HEBIC, ERETHOTHHEICHL TRENICHRNENSEEL - %S0, B
BMBOREIELTEETHETHANSORHICESHET LI DEERY - BRlil - REEZERELTLET,

Laser welding has been required to join Cu electrical wire and Al battery case. However, the high-intensity
laser irradiation from Cu side makes it difficult to achieve the reliable joining due to the generation of
brittle intermetallic compound with high-resistance. In this study, the reliable and high-quality laser
welding of Cu and Al has been proposed by combining an angled irradiation of near-infrared laser and a
superposition of elliptic blue laser. A large incident angle of high-intensity laser beam with near-infrared
wavelength can perform gentle heating of Al under Cu. In addition, the superposition of blue laser before
and after the near-infrared laser enables the stable energy absorption and the high-quality weld bead.

©Grant-in-Aid for Scientific Research (JSPS KAKENHI) Fundamental Research B

EFRNL— T EERRGC K DBEED
Appearance of weld bead by perpendicular

irradiation of near-infrared laser

L SEEL—YICED
AT EOME
Newly proposed
laser welding
method of two laser
wavelengths

HATVYYLBIB ) vV IREX A= X LOBEE ZOMBICE I SHUENEL BT AEE

CELEE EFEEEICIIEMERBAAEED

FFIEESER
SU—5— aRfEE
OBNTEE~BNSEE

YI-VARADERPRAAADIAMERZERIC, RHARETGCF
BHEARARIVIVHRHENTOON, BlEN. ARGEEOT
u w  YRAZRBEBNCELD/ vFVT

M, PREWIER

Knocking

o ORENRETHA, FRHRO
= § Bl EHEAZAXIVY
VBBV RARBENIC
BENFBOREXN=X L%
BEL. EAREEDELME
(PREMIERIE) ZERT 2,

In-cylinder pressure and rate of heat release
(normal, PREMIER and knocking)

M -8 a - » a“ -

\

©Next-Generation environmentally friendly vehicles development and
commercialization through industry-academia-government collaboration
project (Ministry of Land, Infrastructure, Transport and Tourism (MLIT))
@®Leader : Nobuyuki Kawahara

@ Period : 2019/4 — 2024/3

Dual-fuel gas engine is attractive for next-generation large-size vehicle based on spread of
PREMIER the shale gas and the natural gas cost reduction.
Generation of knocking due to auto-ignition of end-
gas compressed by turbulent premixed flame is main
problem. In this laboratory, it was found that thermal
efficiency increases in the PREMIER combustion
mode that combustion ends rapidly without pressure
oscillation. The purpose of this study is to elucidate the
mechanism of knocking due to auto-ignition of end-gas
and to achieve PREMEIR combustion scientifically.

Visualization of PREMIER combustion and knocking in the end gas region
(Auto-ignition in end-gas region from top view)

Knacki

[sup__—
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pf\ﬁﬁ{t?%]:ﬂ Division of Applied Chemistry

Department of Applied Chemistry

RERICAD T EREEZTRCED FHRIOERH. ENSONE - BRITOTADEEL. SHEEEMEIDRIKICOVLTO
BORUARZTS. EREBRIN. EFREBRIN. £AMERINVEEZERETDIHUVERERUEAZRTE. AT

HEREEMZEERL. FFESTHEZTD.

Research and study on synthesis of useful inorganic materials and polymers for next generation, and advancement

in their separation and purification process, create functional materials. Development of novel synthetic

methodologies on the basis of organometallic reaction, electron-transfer reaction, or biocatalytic reaction for design
and synthesis of useful organic materials.

ARARZEESET sNEROMREALCAGEONEN  eWAFHRETL

W

Bl FE L A TREER! ALFBNEWNRO ATRSWRD
S gl FU— 2l LERE| PR

* el e

A e

"l

-

Lot R R TR TRUN T et

‘ TR L EEE

e e

T P
IR e BRTSUALATLONS)  SHETORIRELEER,
ENSL. mECEEHAL: AIRRERE E4.ARC
HROBEHBETES! ATRBDIRSTRCESY  AETRAGSR)

BEAFEBEME SRIMRRET) KBALICEESAICBUNSE

Solid-state luminescence organic dyes under UV ~ELAEA A THEEDER{EADEDIEI~

Photoelectric dye-coupled thin film as retinal prosthesis for the
blind to gain the sight again

T A SR A
SGHETORR

D 20 40 B0 80
MEE (mAh/g)

F/HBFRADEANCKDUF I LA FVEHD
FERBERI
Shortening charging time of Li ion battery by
incorporating polarized nano-interface.

N A OO E AL
B0 P ORISR
Design of colloidal materials using microfluidic
technology
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Continuous Production of Monodisperse Cellulose Acetate Microcapsules Through a Flow Process Using Microfluidics

ORERIRESE MANRERSER A-STEPEERII 71X
oY EBE—

O CHTFEOR~TH248H

YA OORBEAVCER TOERICEDT. RAHRDEE
B O—RAZRESDY—EIIOATRIVICEFZINT
IO ZERIIT D, ¥ JOZBOFAEEECIV~—
WFBRIETIYAoOATRILDOKRE. BE. AEYEE.
RIBEDHIEZTS. ARMBEFEICLOT. S, RABR
DEDFELCHEENBTDER IV O—RZERMET D
REMMAL FRISEERINZRIL. ZOEERCCHRRIE
~NDORAEZERET .

@ Japan Science and Technology Agency (JST), Adaptable and
Seamless Technology Transfer Program through Target-driven R&D

@Leader : Takaichi Watanabe

@®Period : 2019/9 — 2020/8

We will establish a technique for producing monodisperse
cellulose acetate microcapsules through a facile flow process
using microfluidics. We control the diameter, shell thickness,
amount of encapsulated ingredients, and shell structure of the
microcapsules by precisely tuning the flow patterns as well
as fluid properties in the microchannel. We will achieve the
development of an advanced technology for the production of
functional cellulose acetate microcapsules and their practical
applications as biomedical materials and personal care products.

= &
Frase
Tt

Moanardiag

H1 R4 OORBZERVWIO0—-TOERICKDEEE/ILO—AYC 7007 ILOBER

Electrochemical Reactions Using PEM Reactors

ORIFHTRERHE CREST (BEFHIRIL)

®U—45F—E WA

OFEEIOEFEE~RTSEE

REDLZEM TIFRAIRIVF—HAREICEESINTHD,
CNIEBDDIXILF—ZFA LR BT RDRIRIC
BI3EFNERFEDORIINBIKROENTVET, B
AEn FRMBEMZ#ELUPEM (Proton Exchange
Membrane) BU7 045 —F [BRIXILF—] ZEHE
Fole TRIVF—HEDIERICEVEFHFNE TJO-8UT D
5—T9. PEMEIUT U5 —AERICHHIFAFTNTLSMEA
(Membrane Electrode Assembly) EWWSZIFEMRBEEE
B, BRUBERMEDOREZESEOEEICED. BLE
THAL - BETTRIVETICEDNTEDREHDTDUT7 I5—D4F
RTY., BADHRECTIEIDU7Z 5 —ZHWICSRLEE
BERRILOEXDRERCEDEATNETD,
(CRESTHIZEERE  #EEX MEBEALLE)
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@ JST CREST (Innovative Reactions)
@®Leader : Seiji Suga
@®Period : 2018 — 2023

A large amount of thermal energy is consumed in the current
chemical synthesis, and development of innovative synthetic
methods using renewable energy is strongly demanded. We
are developing various electrochemical organic reactions by
focusing on a PEM (Proton Exchange Membrane) reactor.

exploded view [
e B

59 y
PEMEYIUFP 45—
A PEM reactor
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i'mf-}( ,U\Efrﬂg*ﬂ?%]:ﬂ Division of Earth and Planetary Materials Science

Department of Analytical Planetary Chemistry

R L NI Y- RIS E[CHSTROBE- D BF D FIEEDFBIEZ. REMDITR BLIFEDTZRVTESHNIC,
W OFERRAEEZREL CRE#MZE AN LTERL, TREMDSKEROH - ELEEDBARFDIRREHRGHICHER
9%, MAT. EFRZ - EZDHICEHET 5T — VIOV THYERZNEIRZER 7 Do

The goal of our research is to understand comprehensively the origin, evolution, and the dynamics of the Earth
and the Solar system using geochemical tracers and chronometers. To achieve this, we quantitatively examine
elementary physicochemical processes such as elemental transport, re-distribution, and isotopic fractionation
related to natural phenomena by applying state-of-the-art analytical techniques. Additionally, the targets of our
pursuits are not limited to the earth sciences; we are investigating broader scientific fields such as biochemistry
and the medical sciences.

F=ITLy2aBoU—2)b—L THDZIT T IE P S B F
All-fresh type clean room A lithic particle returned by Hayabusa spacecraft,
which is analyzed by us.

Department of Experimental Planetary Physics

HER - REOFREHSHDLFTORE - ENBEIRESR - AIEEDORRES KUFREBEMP T I TEOYMEAIE - BEMFTICKD.
IR - REDIER. &L, YA FTIIRZHAT D,

To elucidate the origin, evolution, and dynamics of the Earth and planets by developing techniques and
measurement methods to reproduce temperature and pressure from the surface to the center of the Earth and
planets, and by measuring and analyzing the physical properties and structure of deep minerals and magmas.

8i0; tridymite MC

Intensity / n.u.
b

f

-.,

. | 14 "J **uu .i

n‘l n,

[ AMC AN A

(=1

=3 0 400
Raman shift / em!

BEZDBSYUONRREE (k) EESIFEREBME (B) BEEMARXREITEZ EolcCOZZTAS/ JOVv~DEFEEN ()
In-situ high-pressure Raman spectroscopy system (left) and Electron distribution (green) of CO,-containing melanophlogite by synchrotron
study of pressure-induced phase transitions (right). powder X-ray diffraction.
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[Introduction to Projects]

.

REYERS OERT

ONEMFE RIEE

®U—5— & BMF (FHEAR)

O FR28FE~FHI3EE

KAEXTIF. KARADRHS THDEZENNMERRSE
KREBROMENS. IR - RE - EmDER. Ebed v
FEORACHT DEMARZHELTND EFERIC. &K
R DITERRER - DRERE N ORMHR A Z
T5(IEREL. BLLERADHREE - 2ECHTIH
BERRBEZERELTCVND. BRNGET Y TILY Y-
Svyay (Fesic2] » [FYUR - Ly IR] &
&) [CHBEEHICSE LTV, T, $§I§Z0)5¢—
BRBTHREREREICRASEZRE L. ERAADZE

3. 4FRUVEBLIHREBREERNRET DI VY—2T0
IS LERET DL, RIERAREDOE R ICTEENIC
BbhiHA TN,

LR A BB RR DREL

@MEXT : Special Expenditure
@®Leader : Prof. Xianyu Xue (Director)
@Period : 2016FY — 2021FY

In this project, cutting-edge research is being conducted
using both analytical and experimental approaches, which are
traditionally strong at this institute, in order to understand the
origin, evolution and dynamics of the Earth and other planets
and the origin of life. We are also further strengthening the
advanced experimental and analytical facility and technical
support staff to better provide joint research/education
opportunities to a broad domestic and international community.
The Institute is also actively participating in international sample
return missions (e.g., Hayabusa2, OSIRIS-Rex). Through this
project, we also are actively promoting education of the next
generation of researchers, including providing RA for 5-year
doctoral students in this division, and conducting annual intern
program for advanced undergraduate and master students from
all over the world.

~

.

SEBFARB (—#R)

OMFTNKRE  AEHF

O | ERS0FEE~DMSEE
ZEDKDNAVSVAICERBT DI ENRETNTH S,
B0FLULICDE2TAHYSVAEDLFAOI—DKD
MRIEFFRSNTEL, ULHLEDS, ZOMRICHUL
THR—RBIRIRETREINTLEV., ZOELEREE. ¥
Y MVEEIO L7 O — (T 2KRDIERFAHEED
FENELEBEINTILED O LRICHDEEZSND,
ARECTIF. T—UIERFADHAES (FTIR)ICK D
THASNDEROOHRE/ > RBZENZNDKRMUE
ZRRUCVWB T EICEB LT, ¥V MUVEZHYDOH
g/ ROBRISEREFYE - EHREREED 5KER
UBZREL. LAOI—ICEXDKOZEZZRFN
ICERRRT 2 & ZBNE LTV,

(@)

S KEBTY NSO KELBORES ZOL 40T — %O |

@®Japan Society for the Promotion of Science, Grant-in-Aid for
Scientific Research (B)

@®Leader : Noriyoshi Tsujino

@®Period : 2018FY — 2021FY

The effects of water on rheological properties of olivine, which is most
abundant mineral in the Earth’s upper mantle, have been investigated
more than 30 years since it was reported that a large amount of water
dissolved in olivine. However, effect of water on rheological properties
of olivine has been controversial. The main reason is considered to
be that total amount of water in anhydrous mineral was used instead
of amount of water at each occupied cation site to discuss the effect
of water. In this project, we investigate hydrogen position (occupied
cation site) in mantle constituent minerals using crystallographic
orientation and pressure dependence of OH stretch bands by FTIR
measurements to understand the effects of water on rheological
properties of mantle minerals from the point of view of crystallography.

[b) a @

& Y

H.(a) £8 Ulwmfﬂﬁ%%EnT (FTIR) £(DFTIREBAICRE I 2RETIL (FAVEVRTVEILEIL) &(C)ZDHBEAIBEERES

Figure. (a) In-vacuum FTIR instruments, (b) diamond anvil cell and (c) sample chamber in diamond anvil cell with single crystal bridgmanite.

Bl
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REFFREARFHAR OGS K UFE & DRE%

Organization of the Graduate School of Natural Science and Technology
and its relationships with other faculties

¥ &f

Faculty )

B

(EE 140 R)

KERBAMFRFAH

GRADUATE SCHOOL OF NATURAL SCIENCE AND TECHNOLOGY

T )

(" e 5| = .
OELRIEIREE : 78X

Master's Course

9 INEES : 676 &

] [otsi&maﬁg . 5 I ]

SR

Division of Mathematics and Physics

 JATFRISEI

Division of Molecular Sciences

Faculty of Science

T8
(FEE 460 )

| JEMRIFEL

Division of Biological Science

| kRIS

Division of Earth Science

B A7 A TEEK
—@ Division of Mechanical and
Systems Engineering

BEFIEHRVATLIESH

Faculty of
Engineering

@ Division of Electronic and
Information Systems Engineering

| ELEE

Division of Applied Chemistry

Nz

W

X

Doctor's Course

INBES : 150 7

HIEVIRREIFEI

Division of Mathematics and Physics

YERFEER

DIVISIOn of Earth, Life, and
Molecular Sciences

FIREREHFER

Division of Interdisciplinary Science

EXREMIZEEH
Division of Industrial Innovation
Sciences

o FR{EFER

Division of Applied Chemistry

[ ofstEE (558

Five-year Doctor's Course INBES : 20 %

1514 J
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Requirements for Completion of Courses * Degrees

{ETEHAZRFE Master’'s Course

ETEMHE. BIRERREIC 2 FULETEFL. 30 B LOBRMZER L. WELHFIEE
ZR(Ie LT, XKERDITORIMYDBENURIEHRICEHR TSI LTI,

2L, EFHEICAL T, BNKRREEZRFHEICOWVTIE, BIaidREIC 1 £
FEZFINEEDDEDELTVET,

ELEIEREZE T LB ICRELTORUZRSUE T, RICHET 2ERD TFDLHE.
BE, IZENUEMOIBVTFNH T,

Those who have attended the master's course for 2 or more years, have completed 30

or more credits, have received the necessary research instruction, have passed the final
examination and whose dissertation has been approved by the judging committee, will be

approved as having completed the master’s course.

Those students who have accomplished significant academic achievement after just one year of
research may also be approved as having completed the course.

Those who have completed the master’s course will be conferred with a master’'s degree in
Science, Engineering or Philosophy.

‘ {ET%HAERTE Doctor's Course

ETEMHE. BERHFEC SFEULERZL. 12 B EOBEUZERL. AELHRIES
ZRIITc LT, KERDTS A DBERUREHERICEHEIDIETT,

2L, EZHEICEALT. BNEMRFEZZIECOVTE., BXRHEFREC 1 £ (2
FERBOEFZHRBZ S o TELREX I ELIH 2 FOREZET UIBECH > TE. SFHHE
FHREZZHT I F) UEEFITNEEDDBDELET,

BIRAREZET LB ICEBLIORZUZRS UE Y. PIIICHET 2FHITFORMIS.
B2, TZRUOZMDSIB5VWIFNH T,

Those who have attended the doctor’'s course for 3 or more years, have completed 12
or more credits, have received the necessary research instruction, have passed the final
examination and whose dissertation has been approved by the judging committee, will be
approved as having completed the doctor’s course.

Those students who have accomplished significant academic achievement after just one year of
research (or three years including the period of attendance in the master's course which has been
completed in less than two years) may also be approved as having completed the course.

Those who have completed the doctor’s course will be conferred with a doctor’'s degree in
Science, Engineering or Philosophy.

‘ ELRE (5 F£—8Hl) Five-year Doctor’s Course

ETEHE. —BFEIFREC B EUETEREL. 42 B EZREL. RELARESES
(Ffe £ T, REROITOBLRNOBENURKHRICERT DI LT,

LU, ERHEICELT. BNEWREEZ LIFEICDVLTE. —SfETHRREIC I F
UEEZINEEDDEDELTVETD,

—BHliELIHFREZET UIcEICE, BEORMZERSLET, RAIlCHEE T 2ERDE DRI
& BENUZEHDOSIBEVFNHTT,

Those who have attended the doctor’s course for 5 or more years, have completed 42
or more credits, have received the necessary research instruction, have passed the final
examination and whose dissertation has been approved by the judging committee, will be
approved as having completed the doctor’s course.

Those students who have accomplished significant academic achievement after just 3 years
of research may also be approved as having completed the course.

Those who have completed the doctor’s course will be conferred with a doctor’s degree in
Science or Philosophy.
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FEDAFES

Admission Quota

{EL-FIEAZREFE Master’'s Course

5 bivg AZEE
Division Admission Quota
HIEYIERIFEEI 38
Division of Mathematics and Physics
SFRFER o4
Division of Molecular Sciences
EYPRZFFTY 99
Division of Biological Science
HIEREIFHIL 16
Division of Earth Science
B AT L TEEK 98
Division of Mechanical and Systems Engineering
BFEH 27 LTFER %
Division of Electronic and Information Systems Engineering
ISAREZEEH 50
Division of Applied Chemistry
af
Total 338
‘ B EHIZETZE Doctor’s Course ‘
g birg AZTEE
Division Admission Quota
HIEYERFE I 6
Division of Mathematics and Physics
HIRERIBERFEFR 1
Division of Earth, Life, and Molecular Sciences
FERERBZER 10
Division of Interdisciplinary Science
EXRAIRIFEEK 18
Division of Industrial Innovation Sciences
ISAREZEEFH 5
Division of Applied Chemistry
af
Total 50

| {81382 (5 4E—8#) Five-year Doctor’s Course

5 K AZTEE
Division Admission Quota
HIRREYMERFEEFIR 4
Division of Earth and Planetary Materials Science
&t
Total &
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Number of International Students

2021.5.1 HAE

As of May 1, 2021

| {BEIEAEEIE  Master's Course

E Country A % Number

thE China 47
BE Republic of Korea 5
IIThk Egypt 1
T4 U7 Nigeria 1
INVIS5Fva Bangladesh 1
=y IN— Myanmar 1
Sir
Total 96

BT ERZRIE  Doctor’'s Course

E Country A #% Number

fhE China 30
NVIS55Fva Bangladesh 7
=vJUN— Myanmar 6
AV RRIT Indonesia 5
A4UR India 4
H—7 Ghana 3
II7k Egypt 2
54 Thailand 2
NhF LA Viet Nam 2
= Taiwan 2
JANFREY Uzbekistan 1
HAXI—> Cameroon 1
g7 Kenya 1
~NF Benin 1
XF27 Mexico 1
O 7 & Russian Federation 1
BE Republic of Korea 1
&t
Total 70

| {81212 (5 £—8 ) Five-year Doctor’s Course

E Country A # Number

thE China 6
KE United States of America 1
RE United Kingdom of Great Britain and Northern Ireland 1
AR India 1
AUSUH Sri Lanka 1
YO United Republic of Tanzania 1
~L3 Turkey 1
N+ L Viet Nam 1
IW—~Z7 Romania 1
st
Total 14

XERF. BERESLREYY—R—LNX—IBHOMBE—EEICLDET,
L. ERESIEMBRE. NBEER—LX—IBHD [F - g [CKDFT,
AHUCIF, FEREZSHET
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BHE—BXR (R - A% - 360 - B3 - BhF)

M Academic Research Staff (Professor, Associate Professor, Senior Assistant Professor, Assistant Professor and Research Associate)

MR 8B =
Dean : TSURUTA Kenji

FREE

Department

BRI AR

YIER PR

EIERE

BIffZTRIR © it

B. TA R FF B

Vice Deans : IKEDA Naoshi, TAKEUCHI Sakae, KISHIMOTO Akira

2021 @ OUTLINE s

2021.5.1 BITE
As of May 1, 2021

FIEYIERZEI Division of Mathematics and Physics

BERRIE % HEHUR FERM B
Research Areas Professor Associate Professor Lecturer Assistant Professor
FH B
TERAI Naoki #wAR HE
= alll M SUZUKI Takeshi Al &#h
Algebra ISHIKAWA Masao FE A ISHIKAWA Yoshihiro
*HEP "e ITO Atsushi
TANAKA Katsumi
OB
KONDOU Kei
A= BE & FIH B2
Geometry TORII Takeshi MONDEN Naoyuki
RRIFMR
JINSENJI Masao
R AT EE R OBA
Analysis OSHITA Yoshihito UEHARA Takato
i?ﬁf?&fural Physics HL B gk ik
. NOGAMI Yoshio KONDO Ryusuke
in Correlated Matter
=
ErUEES HIKE BME
Quantum Physics in MINO Michinobu
Correlated Matter
ﬁlﬁygsfs?i#r?ﬁfanced A B e & TR =
) . IKEDA Naoshi KAMBE Takashi MATSUSHIMA Yasushi
Functional Materials
I EE
IR KOBAYASHITatsuo | K %@ BEE FIA
Extreme E nv’i’ro ments ATEH (2 ARAKI Shingo AKIBA Kazuto
INADA Yoshihiko
N=| |
B e B EE g = ®=% 059
Condensed Matter Physics ZHENG Guo-qging KAWASAKI Shinji MATANO Kazuaki
YRR [l #= FEL E5h
Physics of Condensed Matter | OKADA Kozo NISHIYAMA Yoshihiro
FEYES BE R O RFA=97- 18 Y
Astroparticle Physics ISHINO Hirokazu STEVER SAMANTHA LYNN
FRHFYER IG5 BT
High Energy Physics KOSHIO Yusuke

X $RICIn RS
Advance Synchrotron
Radiation Physics

KB —ER
MIZUMAKI Masaichirou
Al i#A
TAMENORI Yusuke
ki BE

SATOU Masugu
aH BA

ISII Kenji

XEIHE AFLEHES o U= - FZaT - ~ovy (WTT) HE
Woman-Tenure-Track Staff
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Division of Earth, Life, and Molecular Sciences

AR B liiEwar i Bi% BRI AT B
Department Research Areas Professor Associate Professor Lecturer Assistant Professor

BEE=? Al e ®’E® NS

Structural Chemistry ISHIDA Hiroyuki GOTOH Kazuma

bapnlec XE 2

Spectrochemistry TANG Jian

,Siyﬁg‘:fﬁi{gfnd Physical % 555

) R OKAMOTO Hideki
Organic Chemistry
- EREZ *EH HRE KRAREIL *fH =k
Sl

4@%%@*4;%@ Inorganic Chemistry KURODA Yasushige | OHKUBO Takahiro SUNATSUKI Yukinari

F /1% BR 1EE

Nanochemistry FUJIWARA Masazumi

BZ FIE B BN &

Organic Chemistry KADOTA Isao TAKAMURA Hiroyoshi

DL E=H B HZ f@s

Analytical Chemistry KANETA Takashi TAKEYASU Nobuyuki

L =1pA e W

Organic Synthetic s E .

. HANAYA Tadashi
Chemistry
PR EE
DFERF ABO Tatsuhiko
Molecular Genetics il S

NAKAGOSHI Hideki

TEMELAERRS =NEfRTF HE A
Evolutionary Ecology MIMURA Makiko NAKAHORI Kiyoshi
TR
TR SAKAMOTO Hirotaka
S Neural Control of Behavior WH #H%E
EYRIEERE MATSUI Teppey
B & USRI e BERR T
Environmental Biology and | X 20 &UH HAMADA Mayuko
Chronobiolo ¥ TOMIOKA Kenii B K
d YOSHII Taishi
7 A B ML =
A
%ﬁ;ﬁﬁﬁ:orrelaﬁon ang | SAKAMOTO Tatsuya | 168 &% AKIYAMA Tadashi
Control "N R AIZAWA Sayaka il =r
TAKEUCHI Sakae OGOSHI Maho
tH B B BR mE =
REHEES UEDA Hitoshi MOTOSE Hiroyasu - )
Developmental Biology aE = ik OKAMOTO Takashi
TAKAHASHI Taku SATOH Akira
PR KEE
EaERE F5 =ic NAKAMURA Daisuke LI f
Dynamic Geology TERASAKI Hidenori FiR &R YAMAKAWA Junji
NOZAKA Toshio
A &
URAKAWA Satoru
Bt =
KUMAMOTO Takashi
HERRE YIRS TR fEt
Elr;):\s;tcasryolfn::r(ieofarth and | TAKENAKA Hiroshi
s~ — N =: AF =i
RS R T LRI REE FEH RA
UNO Koji
ANE EE
MATTA Nobuhisa
?ﬁi%ﬁiiry and LIRS 2 WF BT
) INOUE Mayuri YAMASHITA Katsuyuki
Cosmochemistry
RO
NOZAWA Toru
Az FLBHBE L&—U i ¥REA
Atmospheric Sciences HASHIMOTO George | MICHIBATA Takuro
ANNEEAREHE

KATO Kuranoshin

*HIE (1FE) XBFERE AFEHE o U=V TZa7 hov7 (WTT) HE

Woman-Tenure-Track Staff
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BRISFEHI Division of Interdisciplinary Science
Department

Department of
Interdisciplinary
Science

2021 [ OUTLINE s

BEMADE iz AR B B

Research Areas Professor Associate Professor Lecturer Assistant Professor
HIRERNTE a0 #a HO X

Mathematical Analysis TANIGUCHI Masaharu | TAGUCHI Dai

MRPRE TS = &R =R OEEF

Extreme Quantum Physics

YOSHIMURA Koji

YOSHIMI Akihiro

EFTFHERYES
Physics of Quantum Universe

w8
UETAKE Satoshi

DFEESR
Molecular Physiology

EER—ER
TAKAHASHI Yuichiro

it RIS
NISHIMURA Miho

BEEYZ
Structural Biology

x OB
SHEN Jian-Ren

ME fHE
AKITA Fusamichi
=
SUGA Michihiro

Al =2
Coordination Chemistry

BN EF®
SUZUKI Takayoshi

ETYHEYES

Quantum Physics in fA%AHAgEA Shigeru
Condensed Matter 9
s I BE
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