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MERRDULED  Dean's Welcome Message
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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.

As stated above, the Graduate School is one of the core units of Okayama University, functioning as an advanced education and
research organization. Needless to say, our faculty members should continue their tireless efforts with great enthusiasm for education
and research, so as to produce the world’s highest-level research results and human resources. To this end, our university must also
strengthen cooperation with industries and government. We encourage those involved with our university to proactively take advantage of
its education, research and human resources. | sincerely hope that, even under the current global crisis, the Graduate School of Natural
Science and Technology, Okayama University will continue to develop, through sharing a common goal with our stakeholders, that is, the
realization of a dream-inspiring and sustainable society.

BRMFMRHE BHEZ
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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
S9IUSIIG UOHBAOUU] [ELYSNPU] JO UOISIAL(]

ST

Anspwoy) parddy jo uorsiIq

AEBTIE, BRI AT AT, BFEHCATLATACHT 5
SeHEMZRANERE . ERORIE R I3 — varv i i LR bR AR
LCWE%E - BAZEZ D, s OB &2 k) L7z 7270 i 3 R0 3
BLF SRR 208 02 A L. JAHPHOBIEL « BV EMYE - 18
TR & R o TEIBRMICIG I T 522 LD TES, FZEH ROV ¥
ROPEIIBAN B ZF LT 5o

This division develops researchers and core engineers for
employment in industry who advance research and
development through the use of advanced knowledge of
mechanical and systems engineering and electronic
information 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
System 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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( S| AL = )
FOERI R
—HIEHEZ AV CKSHE_ LD HERO@ET— —Research for dynamical systems on K3 surfaces
OSHTE~DNIEE in terms of rational surfaces—
QU—45F— LREA @MEXT Research Grant (Period : 2019/4 — 2023/3)
JV Y MERZ R PHEAMSIRAE LOREAESE @ Leader: Takato Uehara
HEGSIUONEEECEESGICKDERZRHERICDL We study complex dynamical systems of biholomorphic or
THRZET 2, birational automorphisms on compact complex manifolds
EhEHLL. MENIY rOE—=AL  or projective varieties.
T. 2RTIAVINY REEEDIS T More precisely, we study dynamical systems
B EEME LK SHE EDHZZAICOL) = . on rational surfaces or K3 surfaces, which are
RT3 - : certain classes of two-dimensional compact
7 ° manifolds in terms of topological entropy.
. J
[ N
PIER F R
— BAREKFILY TSGR THOBHMEER=1—N — Study for diffuse supernova neutrino background
JDERIEFEOE(LORAERE — using large water Cherenkov detector —
OSTPEE~CEE RPMEERBS @ MEXT Research Grant (Period : 2020 — 2024)
QU—4— 1 INHBEN @ Leaders : Yusuke Koshio
HEEKOD-_1—NJ/BHE  ZA—/N\—HZFAHVF Super-Kamiokande, the world’s largest neutrino detector,
. 2020E KO HRYU=ZY LEZBEBEL = will move to a new phase in 2020, that is
—a—RUJESDOHRNEEHERINICHE L dissolving gadolinium to drastically improve
EHBRHRBETII—XICABD. ZORHE o " the ability of neutrino detection. The purpose
SN EBEECIEHTHEE. HRT Fili of this research is to make the detector
y N 7 Aes— o 1) ) N » capability to the upmost and discover the
z;ggéﬁg%;z_iﬁgi;g%g? - M giffuse supernova neutrino background
. 7 o ° _:FEEE - 2 ‘i ' m’“" that have been released by the supernova
i'g(D 1 881i$®Eﬂ(LL:D h_ﬁfﬁ%lﬁ lk#gg. explosion occurring in the 13.8 billion years
%lzd:bﬁiﬂz';_n‘ IEE@:FE[“;’T‘DEE from the birth of the universe. This research
DB E ?Efl_tjj{%%ﬁb‘ FH will approach the history of the universe and
DEEPESELDOHICED g g lbien the mysteries of the stellar evolution.
— a-MnCBIFDRET CORIWSTBIGEDHRE — —Search for magnetically-mediated superconductivity
O EHIOFEE~FHI2EE REWREHEE under high pressure in a-Mn —
SU—F—IWMEE @ MEXT Research Grant (Period : 2018/4 — 2021/3)
a-Mn OfEEEERERVWCEE FERERAEICKD. @ Leaders : Tatsuo Kobayashi
BRESREEEI COBLEBREREZITI, Tk, BF We search for the superconductivity down to 30 mK with
TEOWSNMR, o0 [ the electrical resistivity
B HNMR [T &b, ¢ :\'\?‘ aMn | measurement under high
FEAFERE LA O 5 pressure in the high-quality
FiREZBEASHICU. 2 o b ) ; | crystals of a-Mn. By means
EFERSEETO R i of NMR, the spin structure in
BEWSETNRDOWH . \ | the pressure-induced ordered
PEITS. i phase and the fluctuation
e effect are investigated near
) F(GPa) ' the quantum critical point.
L J
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{EZDOEBRDHF—PELZE. B - o2, BREZ—DLUYE - £ - TZ2EOBRFRECOVTERAFEHHELT)
%, (LZDOEERIBELRERDMAFEZEFTIHDHETOITS LZREL. HTILLDH CLERE CELBNIAREE
EWIT 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&’*
fundamentals of chemistry "% =

4 < ol
and research methods. " Jmﬁb ol

\.

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.

NOREFRNED DM TRIBOH0:FEEEME (@) EZDHRDZKIEY (b)

H,O leading to the generation of magma in deep parts of the Earth: high- 201 1FRIt AR EhitiEOMES 2 —3y
pressure metamorphic rocks (a) and a hydrous mineral within them (b) Strong-motion simulation of the 2011 Tohoku earthquake
a)

\.
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(YT IS A LEIFIC & DR TR E DR S ORISR

ORI E R RR R ITRESE

O U—5— BENE

OSMTFE

UFOLAAYBROTEBEERECEALDOBBH, ZNICHENEROBHEEIL
V3, BHEARETHLEARAICHROLSERR (7Y
BfL, CNHBERER TR (-5~ E2EHoTEE (Ya—N
RBIFRCL, BROBRICONNS, Z0KD, BLONBREST VK
54 MUEBEROBEEREN, UFIL(1YBHORSHRRORI
PBEENTIG, £70Y14 MCRBENSOBACELLKHSE
Bi% (NVR) ZHBU, BREICESTY RS MNERBRERSDITS
PREEDTIE, TON siv (ZOBH) AL, UPLFALT <,
BHOMITYRSA NOREEL, REREORERENREAREE
SHTIBI 3 BHOREBREERICREL AT EHTRE KD,

Li rmatal dendrite

# LCO-graphite cell

@ a Grant for Promotion of Science and Technology in Okayama Prefecture by MEXT
@ Leader : Kazuma Gotoh

@Period : 2019

With expanding a market of lithium ion batteries, the number of troubles and accidents are
also increasing. An overcharge of a battery causes a growth of lithium metal "dendrite", which
induces short circuit of the battery. Thus, precise observation
of the state of batteries and understanding of the process
of dendrite formation are necessary to maintain the safety.
In our research, lithium nuclear magnetic resonance (NMR)
spectroscopy, which is a prominent analysis method to
observe inner structure of batteries, are developed, and the
process of dendrite formation are investigated using "in situ
(real time)" analysis technique. This technology can estimate
e the safe limit for overcharge under several charge conditions

NMR observation of Li metal dendrite in a and different temperature.

lithium ion battery

~

E ORISR ED X =X L

S ERFEMIRESRFMAERE BBHRE (C)
OV —  KBRR

O2019FE~20215E

MENEEDOAAICHET 2BERRREEFELTOEY TLENICRSNDR
RT. ML FEER. £REELCATRED. ZOBBRRERETSH
3, EVERIHERTEEZRL. B4OMROTENRELAROREICRMR
ENPTVED, BERROD FEE, SLTHREEEDOHAREEZERTS
BOWEFIHREBD, INFTIC. NIMABEFF—EHMIREEOMNERN
LCELENOBEMEZHHTHZRE LR
(Development 2018, Current Biology 2020),
AMRTE, BHRTHDENSHEYFORSEIC
BRI E- IV RIRMROTRREZRITL, B
LB U I RAIEEEZIRS DT B,

MpNEK 1

EZO7 DRAREIR TDMPNEK 1 5N\ OBEMIINEDRE

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

@Leader : Hiroyasu Motose

@ Period : 2019/4 — 2022/3

Polar growth, in which cells grow directionally, is ubiquitous in most organisms
and is essential for cell proliferation, morphogenesis, and reproduction. It still
remains unclear how growth polarity is established and stably maintained. Since
plant cells exhibit distinct polarities and strongly affect whole morphology of
organs, it is a good model system for understanding the mechanism of polar
growth and coordination between cells and organs. Previously we found that
NIMA-related kinases control growth polarity
through microtubule organization in land plants
(Development 2018, Current Biology 2020).
Here, we analyze tip growth of rhizoids in the
basal land plant Marchantia polymorpha to clarify
universal mechanism of polar growth in plants.

(Ll =1

SRV SEDBREDEAI T DBE{LE— REMIEDITE

S EXRZFMIRES P 2R AEBL

ESES
SU—5— Al B
O FRB0FE~GH2FE

KEPHZXFIE, BOHEBOMEREOE
ERNKATHS, HERKANSOIZO |
YA ERBICEOTHIEENTVS, TS |
DINEVEIE, TP ORTHESESHER
AT BTEC KT FEETRL TS,
KEPHZAXTFOITTIE, ED&IERH
ROERCBDTHAINMHELDMAZETIE,
M SRR SRR SRS
SOBEPRREREOYENMEERN
B2 EDD, TOHOERICEDBATNS.

Bottom-up solidification vs. top-down solidification.

@ Grant-in-Aid for Scientific Research (JSPS)
@®Leader : Satoru Urakawa

@ Period : 2018 — 2020

Mercury and Ganymede have a weak
but inherent magnetic field. Those
magnetic fields are sustained by dynamo
in those liquid cores, which are driven by
compositional convection of liquid iron
alloy. How the compositional convection
works in Mercury and Ganymede?
We are investigating this issue by
experimental studies on the physical
properties, such as density and thermal
expansivity of liquid iron alloy under
pressure.

J

OKAYAMA UNIVERSITY GRADUATE SCHOOL OF NATURAL SCIENCE AND TECHNOLOGY | 9



? %Eﬁﬁk*ﬂ.ﬁ'glﬁ Division of Interdisciplinary Science

b |

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

ORIFRRERBE FHEMEDHRR) @ Grant-in-Aid for Scientific Research on
QU—HF—m B(C Innovative Areas (MEXT)
S FRLOEE~SHREE ¥ Leader : Jian-Ren Shen

EYPSERENMTOCVIHARIE. KBDOXIRIL ®Period : 2017/7 - 2022/3
FEAALTKE—RIELREN ST Y ESRKL. B Photosynthesis by plants and various algae utilizes light

— ; N energy from the sun to synthesize organic compounds from
REMHLTND, TNUCIOTHIR EEEINTDEY carbon dioxide and water, concomitant with the release of

[CEBEIRIVF—EBREHIBLTND. HREMICS molecular oxygen. Both of the two products are indispensable
(32K HE BREERDZMEFELCTLDDODHRILZER for sustaining almost all life forms on the earth. We are studying
I(PSINEMEIFNBDEXKEYVINUBESEKT. BLlFT the mechanism of light-induced water-splitting catalyzed by

DESKDEEESHIREE TR, CNIcE>T. & photosystem Il (PSIl) in photosynthesis, and ha\{e splved the
high-resolution structure of PSII. The results provide important
clues to developing artificial water-splitting catalysts that will be
important for realization of artificial photosynthesis.

RAZFI ALK BEIROATSHICEREET UL
BYER MU

. S

10 | OKAYAMA UNIVERSITY GRADUATE SCHOOL OF NATURAL SCIENCE AND TECHNOLOGY



2020 ¥ OUTLINE s
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70O VEREIAIC KD EFILED T « — KV Tl
SRIHIRERESE (i)
OVU—5—  SEH—ER Lo ATP
S TPHBEE~D2EE
FS O RERICERESNS IO VERE D ERRIGZHIEHT D .
DTFHABERAT S, o £
<
¥ Grant-in-Aid for Scientific Research (JSPS)
@®Leader : Yuichiro Takahashi @
@ Period : 2016/7 — 2021/3 ?
We analyze molecular mechanisms how the proton motive
force generated across thylakoid membranes regulates the 7Ok ARRICESD T r— RNy ZEE
photosynthetic electron transfer.
. J

OHZMAEMBIE

OLH2ERE~RNAFE

OU—5—  HERHEE
N=TAZICHIFTDHESZHEEERZRBRNICHE
BB,

@ 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.

CNLYEE - SHBEAL VOBRBFORICEBN\-T XY BT DSHNROWE

WEOERRE BEMERE HN—TA%L

T
*
)
ES

=3

a
& &
L

|

REEE

. J
rg I'"II‘"I%IEH E )
SETTFEHYEZFOH
OHRIEMRERFEIE (BRIARS 14, E8MRA 34 @Grant: Grant-in-Aid for Scientific Research (S) and
OSHNTEE~RNSFE three of Scientific Research (A)
SU—5— EERE. BNE. SRE¥. BESE. gry,  $Period:2019/6-2024/3
=+ @ Leaders : Koji Yoshimura, Satoshi Uetake, Akihiro
SHAB Yoshimi, Takahiko Masuda, Noboru Sasao, and
RFYIESHF CREUEMZN AL ULVRN FRERFEZH Motohiko Yoshimura ’ ’
RFY De (_1) U—ﬂ—l:d:biﬁibfciﬁ?f'sﬁd)]l:—l/yzf We develop a new experimental method for fundamental
WAL, (1a) Za—hJ/OBFWEEDOFHMREY. (1b) FE  physics research by using the most advanced
TRz R TIEEMEDRHE CHIRERDRNF 7 IVA VD technologies in AMO (atomic, molecular, and optical)
BHEZEBET. (2) BRFTHRAVTINIDHTERINDIFHRIE  physics field. (1a) We determine the basic properties
BF [Sa—74=UL] OBBLU—Y—DHICKD, FuFELE  of neutrinos by using atomic coherence induced by
SBORBTRIIEEDD, (3) NUYLDOBRIAR29% A\ -iBiE% laser. (1b) We also search the ‘Axion’ —a candidate of
BT ] Bt OBERICED BET L ¥ —DEAREEEET, dark matter. that is not yet dlscovered.—. by using the
same technique. (2) We perform a precision test of the
i Standard Model by laser spectroscopy of purely leptonic
atoms: muonium. (3) We search a possible mechanism
of dark-energy through the development of ultimately
precise ‘nuclear clock’ using thorium-229 atoms.
. J
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E%%J }5‘21?%1& Division of Industrial Innovation Sciences

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 | "

Za1—-3S)bryhD—0 JTOevH OB Y —IL ERRRVAT L
Neural network Visualization tool for processor Factor search system

.

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
< =
St =] ] AhS
EB X\ ER T e e FE S SR R
MEL TR, OVEa—5., filffl. IRIVF—ICORBREFIVATLDSEL - SHEEERIMTORE - 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
BB T FIFINAR - w S it W 18
BTl NWFRT=WTIAARE  apesomLr7—2URE—5  +/7/ R
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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4 - )
=1 N — — =
Mgkt > X = L2258 R
Omwis, 8. To00 £EBREB. RV IIHEDIVRT LZRHFE. it ERT DO DERNZEIER - FECDN
TOHE - R,
Education and research on theories and techniques to develop, design, and operate systems such as robots,
machines, plants, production sites, social infrastructures.
L
e BEEMAD CBIFDAL/INUTH# BEH) ORENRIT KOy~ ZERENORY SO
Analysis of Behaviour of Engineered Barrier Material Autonomous Underwater Control of Underactuated Robot
(Buffer Material) used in Radioactive Waste Disposal Vehicle
. J
( Ll Al =
= Al
Frum bt s R
TR TR(CRT D, ML BIE AR, BMERET. BEMI. RAEHE. GE. RGOS 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.
s
o
=EE - BERENS A 'I'&EEG)%U% DOTIFEBERAWVHED IN-RTV—VRIVIVRESREN IVIVANIERNOARIE, CFDEFT
@3d—FT47. (b)b—E—=2F  bIURENTLEDBIF D7 VG IET/HFICKBAMIE  Visualization and CFD analysis of spark
Development of tribo-surface with Development of curved  Acetone-condensation discharge in a spark-ignition engine
high strength and low friction : (a) hole EDM drilling with a  nanoparticle imaging in an
Carbide coatings, (b)Laser peening  suspended ball electrode engine of a spaceplane
. J

[0 27 FDIEN] [Introduction to Projects]

(EMESOREEY T Y 1 PIEEEDWNE

O BEAHRESRIF RN EME BEEMRB) @ Grant-in-Aid for Scientific Research (B) JSPS
QU—4F—ILAFI= @ Leader : Toshihiro Yamauchi
OHMTFE~TNL4FE @ Period : 2019/4 — 2023/3

YAN—KHEBOFORFEELLTHED, SROBEHTONT VD, —H T INV—FT(V I VAT LEEDY TII7(CIF. BENICE
FaUTLDORME (RSEHE) NEENTHD. BEFUZEANRUICHENBBEEEOTND. KRR TIE. SFEROEREYINITT THD
OSEVMMISEBUL. HBE(ICEFAVUTAHEIBOFEZASNICELTE. EFaVUTA BN DRBZRE L T ORIBZEIRE T Do AW
RICKD. OSH—RIVEMROIEFF DO EZNFI CTELREEY NI 7 OBEEDRREZRE T,

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
. . . PP 4] ”"L EW GSomBE M
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 ﬁqtﬁiﬂg“m
are fundamental software, and propose mechanisms that make it difficult e e T
to attack security functions by restricting the influence of the vulnerabilities ”_!!_r_t:?_-!_ k]
even if an attacker knows the existence of them. B EMIOSIL0R, 0 BUEEsUF ANEHTRE

W T

\

S
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ORZMAEMBIET (BEBHFB)
OU—45— AEEERES
BHNTEE~DNAEE
THEICBLTTABEREF1UT(EERRT D10,
BERROTRITIRNEOTNS, ENEAFOT, BSH
BARRUI FUI?D‘B%EE?ZE%MI%@%EM
SHEHRT BT RF rRUBEN R Z0BESE
[O:8 Mﬂnflﬂﬁﬁﬁﬁ’\@SCAluﬂﬁbﬂﬁﬁ \-|"71} = |

> i

Z)*M I\ﬂ*Jb&ﬁ,(Df" SXHE l:tSNl:t ILFEL;ILEOJ'C&') Stz

b, BSEIPSCADMEEUEL U FICloTHESICEHIN
AR/ \-KUI7 DSCANRERE R EHE TED.

¥

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

(EEMMELCESCEE/\— R T PADY A RF v 2 VBSOS

@ Grant-in-Aid for Scientific Research (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-noise rafio (SNR) of
the side channel waveform leaking from the cryptographic circuits. The cryptographic
hardware installed in loT devices can be expected to realize the SCA countermeasures
design without requiring knowledge of the cryptographic technology and SCA.

~\

.

ICT 3 KURSHli285E U EEEHR 4 1 7EIEY 27 LOBE

OREMREMEIE (PREEIBIH)
S5 —FHLRZ
OBNTFEE~DH4FE

BUAF CHAZED DRERDHABEETHHMIRFHY
FiEEE (BNCT) OBRFRT—5HEE 25— vheLT,
FROBADERENKT D5 - M3 - WAT—5%. ICTH
i LOESRIZRECHRELT, MEEERSIELHL b
DREICFIRESERRRTF1UT(KiliOELZEET,
EHHICIE. LXEDNTVHAESES PEMMIFESZZ0
FFAVDDTIEHL, FERCBVHZHIC [FE SIFEND
BEENHCAVSILT, EHORSHEDESGOELRES
b Gwﬁiﬁﬁﬁc\’é)w? IWUTRL, HBEssazE
a8, BFX-I- UE-MNEBBEORIERZREDEL. &
HTEFITBERERT —IN—AEREEHRTD.

HH i)

Ve
NS %@ g/

f e REA

¥ Grant-in-Aid for Scientific Research (KAKENHI)
Challenging Research (Pioneering)

@®Leader : Yasuyuki Nogami

©Period : 2019/4 — 2023/3

With the main target of clincal data of boron neutron capture therapy (BNCT), which is a
next-generation cancer treatment method that is being advanced at Okayama University,
ICT technology is used to represent technologies, intellectual property, and clinical data that
represent future medical care in Japan. We also aim o establish advanced medical information
security technology that protects usabilty without sacriicing convenience by making full use

of cryptographic technology. Specificall, rather than using the widely used AES and elliptic

E— T e, CUNVE CTYplographies as they are, by skilfully using a mathematically called ‘isomorphic”

REBDIESRREDREIR

structure that has newly adapted, it is possible to use an enormous number of combinations of
cipher calculafions and ciphers. We will develop a highly secure medical information databese

Realization of an enormous number - sygineion method that shuffes the data epresentaton method and combines a new secre

of ciphers

sharing method without compromising the convenience of e-mail and remote browsing.

.

O BARFMRES T PR R E B Rl
EffFFE (2018FE~2022%E)
7B WEE, BERREB)
(2018FE~2020%FE)
SU—F— 1 BEE
BHT2IXRIF—. REFEEKRCIEEEDE
RICET MBI ORI, SEFAORE
BRI RILF—YPERZOEEBNE
L. BBEmin st BRI ZBELT /8
ZHRDCHBRIERD SICAICEDERARNS
KRE~D THEEL] Rz, MROHDOHMER
HICEAMEICHEUDIF B,

ENRERRIT SRR R RE U IOk e

[mumagnnoma| [ smesTmREE RRoE |

. -

L
- Py e
5, A R AR

#
e
HARD T L—=AF=—23
Coneeptual framework of our research
WERDOIL—LT—2

Conceptual framework of
our research

-w!._—-\. {RdwF. XEL |

- HTE - TI\A ADKRER

©Grant-in-Aid for Specially Promoted Research
(Fiscal Years 2018-2022, Member; Yasuhiko
Hayashi) & Grant-in-Aid for Scientific
Research (B) (Fiscal Years 2018-2020
@®Leader : Yasuhiko Hayashi
A framework of our research covers from discovery
of basic research to application towards practical
use and focusing on developing next generation
nanomaterials and devices using structural dynamic
analysis and computational science. Our research
addresses to the solution of various problems
such as energy and environment by promotion of
advanced use and development of next generation
energy material, and "Bridge" from basic research
to practical application effectively and efficiently.
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N2YEHOIRE); DGR ZFIETDIET. i
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WET, 77/ VZANDIET. RIBERmHE
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i) PHEERA w7 @
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BROY A 74 —REHERITRZ

On/Offg 2R vF

Schematics of an acoustic diode
and an elastic-wave switch

v I ERVERRICAI ERWEEEI (T — K - A/ vy FORFE

¥ Grant-in-Aid for Scientific Research(JSPS)
@ Leader : Kenji Tsuruta

@Period : 2017/7 — 2021/3

In order to realize "Society 5.0" in the next decade,
further evolution of information communication
equipment is indispensable. However, the integration
and miniaturization of electronic/optical devices is
approaching to the limit, and hence the search for
alternative information transmission media has been
an urgent task. In this project, we aim to develop a
novel information transmission/processing device by
controlling the propagation of acoustic waves and
phonons in the media. By using phonons, devices with
less environmental burden can be realized, which also
contribute to the SDGs strategy in our university.

\

Oty NYZE1L-9C K BREYIE\Y

)V EERT MRBRIE CRIES TS

O BEREMRESTIARRERFHEE @ Grant-in-Aid for Scientific Research (JSPS)

QU5 — [ FFFpE=E
OFRS0FE~RH2EFE

MU, AAXSEIYICK O TRE

@ Leader : Takayuki Matsuno
@ Period : 2018/4 — 2021/3

O—7PHEEDFEPFEOORY MBI\ RU VTR TIEOHEHF I TEEDE
BLICBVWTEETIHRE, RIRENTVFBA. ZNREFIRZEETIVICKDTE
AT AEMHARBLTVWAH BT, ZTTA
AARTEO—T DX S HFHRRFHMAICER U, P-datatFace-Listid & DAIBER
BAASEVYEHRH SHEUORY SOBETEZER T 5FEZHBELTVET,

Robotic handling of flexible objects such as ropes and cloths is important in automating factory assembly
work but is not currently realized. The reason is that there is no methodology to describe the shape of a
flexible object with a model, nor to identify the state of the flexible object with a camera sensor. Therefore,
in this research, we focus on linear flexible objects, and construct a method to generate robot motion

plans by extracting topology information such as P-data and Face-List from camera sensor information.

ORYNCKBO—TDI\VRU Y TRERDEF
Appearance of Rope Handling Experiment with
a Robot

5'5 ETASHAI DB N TERIREICH T HE

OHZMAE MBS (BBZRA)

\

BINT T FOXAZX Ly

©Grant-in-Aid for Scientific Research (KAKENHI) Fundamental research A

OMRRERE IRER
OFRB0FE~FI3FE

Rz ORE ECIFFEREMTFIENDENFH
ELFT. COFERIE. MEHEORITHRMY
[CLOTIFRAICHEETDRFBETHL.
BUIRBILE T, INZNTTyhEHUR
T NTzuvbd, &EB. MEEOEEZERL
fe8b. TOREXDZXLOERRPHIENER
BELOTVET . KRR TIE, BiEaU—
L VEPREZRZEAVCIFER EIEHRE
EDFEImRASTRAICKD. BREZEITHHE
[CBIFZ/INTIYNRRDEEECDDD. £
DHEBOFAZBIELCVET,

@ Reader : Toshinori Kouchi
@ Period : 2018/4 — 2022/3

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.

l’.*ﬁ}EJ:LU VALK BESR/IN T TV D
EIE 4

Focusing-schlieren Visualization of
transonic buffet

J
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TEECTHD. FAARTIEF. MRITNSBEEEZS
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1 (M0) EZDZEEICEBL. #EZERTICHD
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SRS ORMRESESHLILICE S R —EH OB A REDO T

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

O ERBOEE~STPEE @®Leader : Naoya Tada
SRESRIG, BEMBICR - BIER LT P’j;:l'c;/(lt:aﬁl(::\g‘:‘rl;faol?rgve elastic and plastic anisotropies
BLTHD, —HENZHEEZSZ TEHRAO

in each crystal grain and their stress and strain distributions
are not uniform under uniform mechanical loads. Since an
expansion of the inhomogeneous deformation brings about the
fracture of whole materials, it is very important to evaluate the
inhomogeneity. In this research, we focus on the inhomogeneous
height distribution (undulation) in nano meter order and its
change with small loads. Based on the relationship between
height change of surface grains under elastic deformation and
that under plastic deformation, expansion of the localized plastic
deformation and fracture are predicted.

- Sark

”i’mmm,.l I ! I Senfiace
- __ i i Herght tnm
e 000

| 3 Cryual u;f;:nm a i st

e .x_'x\'.'-::_: n\.“ S N .
Exmn :. s Bl ZREEERORASEIMOZIL

¥ Change in height distribution on the surface -8

of polycrystalline metal ] L b 1%

Licatson w {pencl)

CBEFRFMRBSHZMREFE (BEEH%RB)
SU—5—HH R

BH2EE~5FE
IEBRREOIAMERDIHE RTINS RENDH
ZOEZHOMITIE, SREMHOEBMERANINERERE
MINALSND, REMIICESEEU HFEOSERELZE
HeEL, INFTICHEMIICE SRR MIE, ERUTHNIED
REFBEERARBEZTIRVVNIEZREL. J0LHH
REEAUNIRZAVSILT, MIHEICIOLARIENOS
BIPMBY. BMEICENIEEREZT R TEDTLZRES
DIELTWVD, KRR TR, B BHRODNIRNDEAIC
FORAUANIL O LFERMY. BRGEEEZAV RN
B BREL LT EMROTREMICONTREZTOTWS,

N1 TV REREBARENTIC &3S HEESEH HFEDRIRE

¥ Grant-in-Aid for Scientific Research from JSPS (KAKENHI)
(Fundamental Research B)
©Leader : Akira Okada
O Period : 2020/4 — 2024/3
For low-cost manufacturing of engineering parts, forming and molding
using dies and metal molds have been widely applied, and the machining
of metal molds has been conventionally done by electrical discharge
machining (EDM). A new method for shaping the molds and the surface
modification has been proposed, and hardOCrC layer with high corrosion
resistance and high mold releasability can be successfully formed by
EDM finishing using chromium power mixed dielectric working fluid. In
this project, the higher-performance EDM finished surface with smooth
surface on practical level by mixing other metal powder are investigated.
The possibility of double-layered surface formation consisting of WC and
CrC layers is also discussed by using tungsten electrode.

WE-Co shettrods

Process |
Cr electrode

— EDMad SHIDH in GFMF |
—EMHDHI'ICN

g
Thim and smoath
WC surfsce layer

[ A —

Wi Paar ¥ A

C cortint n st brgim Poterital V1 Agingl

Smooth surface with uniform Cr distribution by EDM finishing by using Cr powder mixed working
fluid (CrPMF) and improvements in water repellency and corrosion resistance of metal mold surface

Concept of double layered surface
formation by hybrid EDM finishing

.
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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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[Introduction to Projects]

Continuous Production of Monodisperse Cellulose Acetate Microcapsules Through a Flow Process Using Microfluidics

OHFRIMRERE MENRRASEE A-STEPKEERIIVT—X
oU—5—EBE—

O DHTEIR~R2E8H

NAOORBZERAVWCGER TOERICEDT. RABREKDEE
BEIO—RAZRESDEY—EIAIO0ATBIVICEFEZINT
TR RIS D, ¥ JOZBOFRAEEZICIV~—
WFBRIETIYAoOATRILDOKRE. BE. AEYEE.
RIBEDHIEZTS. ARMBAFEICLOT. S, RABR
DEFFELCRENEFOHR I O-RZHMET D
BEMEN F RSB BEMZEIIL. ZOEERPEEREE
~DRAEZEBET .

@ 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 TIIFRAIRIVF—HAREICHEESINTHD.
CNICBDZIXRIVF—ZFIAUCEHRO BT DRIRIC
BI2EHNERFEDORILNEAIKRDSNTVET,
AEn FRMBENZ&ELUPEM (Proton Exchange
Membrane) U745 —F [BRIXILF—] ZEHE
Fole IRIVF—HROIERICEVEFNZEIO-BUF7 Y
5—T9., PEMEIUT U5 —AERICHEIFAFTNTLSMEA
(Membrane Electrode Assembly) EWWSZISERBLEE
B, BRUBEFRMEDOREZESEOEEICED. BLE
TEML - EBTTRRZEITICEN TEDRNTDUTP U5 —D4F
RTY., BLDARETIFCOUT7 ORISR HEE
WERRIL IO ADREREICERDEATVETD,
(CRESTHIZE{ XS  #EEKX 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.

59 y
PEMEYIUFP 45—
A PEM reactor
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imij}?%&%%%ﬂ?%m 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

IRBUREZBN T DMBEDETEDRES. BERE - MRHLAN)VICOI YRR DI ZTEIEEB(C, thIRPERIC
B9 HthEFH - IR EFHVBREBES U O EREDBRIEEZASHICL. REDELZHAL TV,
We study physical and chemical properties of the Earth's constituents, particularly at high pressures and high

temperatures. Combining these knowledge with geophysical and geochemical observations, we obtain better
understanding of the dynamics and evolution of the Earth and other terrestrial planets.

o TOROHRE
L]
®

L ' ! 1 i L i h
o 1980 2000 2010 2020
FH B i
Six-axes multi-anvil high-pressure . N I .
apparatus B A PEVRP VNV I HREEEBEOERENDER. 7
ATRENTVDT — Y IFRENERRAM CERLES. RREAZ.
120 KEZBZ T,
Evolution of the attainable pressure in the Kawai type multi-anvil apparatus
using sintered diamond as second stage anvil. Data of red circles are
pressures obtained by our group. Maximum pressure is over 120 GPa.
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[Introduction to Projects]

Establishment of International Collaborative Research and Education Hub In Planetary Materials Science

OERIFEE HRIRE

®U—5— & BMF (FHEAR)

O | FR28FE~TH33FE

AEEXTIF. KARADRHS THAHEZENMERRSE
SKEBROMENS. #hIk - RE - DR, &by 1
FEORACHT DEMAREHELTND EERIC. &
ERFDITERNRER - DR EE N ORISR A=
E5(CEL. BLLERADIHRE - 2ECHTDH
BfRBEERELTCND. ERNGET Y TILUS—2
Svvay ([Fesic2l » [FVUR - LyIR] &
&) [CHBEMICBELTWND, Ffc. FFRDS5F—
B TREXERECRASHEZRMH L. EASNDEZER
3. 4ERUVETREREZENRET D15 —270
IS LZEREY BEE, RIERHEEDERLICHEmEAY(C
BbOIHATNSD,

@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.

Investigation on the viscosity jump at depth of ~1000 km in the lower mantle and its implication to the chemical structure of the lower mantle

SEBARA (—H)

OIRFRAERE | LUK

CHIE  FRHROFEE~DT2EE

TEYY MUEIRICBLTROS < OFREESH TS
b, JTOFRE (X7 MU BEMIROT (T2
ACHEBZEEZX D, TOLIBETEHYY MUICBWVT,
BEDBAIN 5411000 kmDRE (CREMROZHISIE
mHie 2T EDERETNTND, TOMEEIME. s
RATITK RS TDTAICERSHBESZ 2T ENTR
ENTVB. ZIT. ARETE. TOMERQEMH
AISEE LTV 2Dh ZYERFNICBERROFEE
RAVWTEIAL. YV R

DORFBERYT (T

ACHIEHIRESZ D

CEZBRMELTVS,

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

@®Leader : Daisuke Yamazaki

@Period : 2017FY — 2020FY

Mantle flow in the lower mantle is crucial for the whole Earth’s

dynamics because the lower mantle occupies the most abundant

volume in the Earth. Recent geophysical observation revealed

the viscosity jump at the depth ~1000 km in the lower mantle and

this jump affects significantly the fate of the subducting slab. In

this project, we investigate the viscosity jump based on mineral

physics approach by means of high-pressure experiments and

constrain the chemical structure and dynamics of the mantle.

5

AEREMREICKDIFCICEASTNCBREEREE. CNICKDTIBYVNURETOERREIEBRD AIRESEolc,
Newly installed deformation apparatus at high pressure enables us to perform deformation experiments under the lower mantle conditions.
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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 System 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

OKAYAMA UNIVERSITY GRADUATE SCHOOL OF NATURAL SCIENCE AND TECHNOLOGY

21




ETEE - I

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 System 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  2020.5.1 it

As of May 1, 2020
| {BEIEAEEIE  Master's Course

E Country A % Number

thE China 48
TSR France 3
NVIS55Fva Bangladesh 2
EE Korea 2
IIT7hk Egypt 1
A Thailand 1
=y IN— Myanmar 1
£t
Total 98
| {EH%HEIEERE  Doctor’s Course |
E Country # Number
hE China 34
NVIGS55Fva Bangladesh 6
AV RRIT Indonesia 5
II7h Egypt 5
2 India 4
v IN— Myanmar 4
H—7F Ghana 3
NhF L Vietnam 2
=p= Taiwan 2
JANF AT Uzbekistan 1
IFFEY Ethiopia 1
o iy Kenya 1
4 Thailand 1
INFR5 Y Pakistan 1
~NFv Benin 1
a7 Russia 1
EE Korea 1
st
Total 73

E1-38%E (5 £—8&Hl) Five-year Doctor’s Course

P E China 6
W—<Z7 Romania 1
NhF LA Vietnam 1
~NL3 Turkey 1
YIOHZF Tanzania 1
AUSUH Sri Lanka 1
£t
Total 11

XERF. BERESLREYY—R—LX—IBHOMBE—EICLDET,
L. ERSESIEMBRE. NBER—LX—IBHO [F - g ICKDET,
AHUCIF, FEREZSHET

24 | OKAYAMA UNIVERSITY GRADUATE SCHOOL OF NATURAL SCIENCE AND TECHNOLOGY



WRE—ER GUE - HRE - B - B B 2020 F OUTLINE FEs

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

AR E8H #— BffFAR Gt B, fik EFH. BE R 2020.5.1 BIfE
Dean : TSURUTA Kenji Vice Deans : IKEDA Naoshi, SUZUKI Takayoshi, KISHIMOTO Akira As of May 1, 2020

FIEYIERZEI Division of Mathematics and Physics

FABEE BERRIE % HEHUR FERM B
Department Research Areas Professor Associate Professor Senior Assistant Professor | Assistant Professor
FH B
TERAI Naoki
alll A
et ISHIKAWA Masao R Hs alll &#h
Algebra *E5EH SUZUKI Takeshi ISHIKAWA Yoshihiro
YOSHINO Yuji
EFR =
TANAKA Katsumi
AE B
Ao KONDOU Kei FIH B2
Geometry )=1== & MONDEN Naoyuki
TORII Takeshi
R KT #AE +HE |A
Analysis OSHITA Yoshihito UEHARA Takato
L Bl m% I

Quantum Structural Physics
in Correlated Matter

NOGAMI Yoshio

KONDO Ryusuke

BFYEYES
Quantum Physics in
Correlated Matter

XIEEF BIE
MINO Michinobu

HEEETYIES

= HHE OB #wE B8 nwe K

iﬂ'ﬁt'ffn; Gg;’;?aclzd IKEDA Naoshi KAMBE Takashi MATSUSHIMA Yasushi

I EE
iR
%:i?ﬁ%%ics - KOBAYASH| Tatsuo biZ NI = ME A
Extreme Env)i/ronments AfEE 2 ARAKI Shingo AKIBA Kazuto

INADA Yoshihiko
N=| |

E:%e&r??ftu re B EE Nl 53] REF F88
Con denses Matter Physics ZHENG Guo-qging KAWASAKI Shinji MATANO Kazuaki
YIEEREYIRS [l #= [z NIz
Physics of Condensed Matter | OKADA Kozo NISHIYAMA Yoshihiro
FEYER A% R O A74=97- YIU% UV
Astroparticle Physics ISHINO Hirokazu STEVER SAMANTHA LYNN
SR FYER IS =<hhy
High Energy Physics KOSHIO Yusuke

aH EA

ISHII Kenji

E?%E%EE X (RIS 7KKI::IIgU RA;?h' r

Advance Synchrotron B = igeru
Radiation Physics =

SAKURAI Yoshiharu

BER —EB

HIROSAWA Ichiro

KHIE (HE) «EERE AFERE V-V 7oA v WIT B8
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ET

Department

YEERRPFRE

SR EE

MRS R 5 LB SR

Division of Earth, Life, and Molecular Sciences

£ e E B
Professor Associate Professor Senior Assistant Professor | Assistant Professor

BEE=? Al e ®’E® NS

Structural Chemistry ISHIDA Hiroyuki GOTOH Kazuma

bapnlec XE 2

Spectrochemistry TANG Jian

,Siy”g‘:fﬁi{gfnd Physical A 75

) R OKAMOTO Hideki

Organic Chemistry
*EH RE

EREZ KURODA Yasushige | AX{R&IL XA =

Inorganic Chemistry AL Hf— OHKUBO Takahiro SUNATSUKI Yukinari

KITA Masakazu

L2 *a BB

Physical Chemistry SUEISHI Yoshimi

BiZ FIE  Ih Bt EH

Organic Chemistry KADOTA Isao TAKAMURA Hiroyoshi

AL EH B HZ f@s

Analytical Chemistry KANETA Takashi TAKEYASU Nobuyuki

Aam(S s

Organic Synthetic x*feg IE .

. HANAYA Tadashi

Chemistry
PR EE

DFERF ABO Tatsuhiko

Molecular Genetics R s

NAKAGOSHI Hideki

HEYIE( L AERES =NEfRTF g &
Evolutionary Ecology MIMURA Makiko NAKAHORI Kiyoshi
RIS A &
Neural Control of Behavior SAKAMOTO Hirotaka
2 A
REOSORRENT | am me = AT
nvironmentat BI0iogy and | 410k A Kenji YOSHII Taishi
Chronobiology
p A B ML =
s
fﬁﬁﬁ%omlaﬁon ang | SAKAMOTO Taisuya | 168 &% AKIYAMA Tadashi
Control " R AIZAWA Sayaka A =i
TAKEUCHI Sakae OGOSHI Maho
tH B T R mx =
REHRESR UEDA Hitoshi MOTOSE Hiroyasu - )
Developmental Biology e = *MEE M OKAMOTO Takashi
TAKAHASHI Taku SATOH Akira
PN ]
EaERE F5 e NAKAMURA Daisuke LI fe
Dynamic Geology TERASAKI Hidenori iR #BX YAMAKAWA Juniji
NOZAKA Toshio
A
URAKAWA Satoru
Bt =
KUMAMOTO Takashi
HERERE DS prigieiigl
Physics of thtla Earth and TAKENAKA Hiroshi
Planetary Interior ATE &
UNO Koiji
AT (SiH
MATTA Nobuhisa
e it
. ayuri
Geochemistry and R BT
A YAMASHITA Katsuyuki
RO
NOZAWA Toru
ATHZE FLBE U&—U
Atmospheric Sciences HASHIMOTO George
ANNEEAREHE
KATO Kuranoshin
KB GSE) «EEHS AFERE  U-VY 7oAy oo (WIT) #E8
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BRISFEHI Division of Interdisciplinary Science
Department

Department of
Interdisciplinary
Science

BEMADE iz AR B B

Research Areas Professor Associate Professor Senior Assistant Professor | Assistant Professor
BB 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

ETYHYESR
Quantum Physics in
Condensed Matter

FR =
NOHARA Minoru

s I BE
i?f:?i? i§c_>7l_id Surfaces i KOBAYATQ’HI Kaya
and Interfaces YOKOYA Takayoshi NE A

MURAOKA Yuiji

I BA
BT HER TiE e ADACHI Hiroto
Quantum Many-Body Physics | ICHIOKA Masanori KHR flith

OOTSUKI Junya

FEE(EE

Physical Chemistry of Surface AREFE hE FE 10 @F
KUBOZONO Yoshihiro | GOTO Hidenori EGUCHI Ritsuko
and Interface
By a4
ﬁ?oﬁ?;gih sical FRETH—ED g it
. Y KOGA Kenichiro SUMI Tomonari
Chemistry
s B i A IEM
Theoretical Chemistry TANAKA Hideki MATSUMOTO Masakazu
=
ﬁ%ﬁfﬁgzrganic BR R # il
. NISHIHARA Yasushi MORI Hiroki
Chemistry

(FEERRZERE RS FERMNZM AR OEEREHES)
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Department

TR SRR

BRBEY AT LE

AR

EETHRERRES

Division of Industrial Innovation Sciences

6 RS SEm B Assistant Professor

Professor Associate Professor Senior Assistant Professor | (BI3F) Research Associate
FXSESF iR BFA
Formal Language Science JIMBO Shuiji

a0 HFX 3R BERY £ 5t
SERTE TANIGUCHI Hideo NOMURA Yoshinari SATO Masaya
Computer Engineering ZHE ¥ i flz EE

NAGOYA Akira YAMAUCHI Toshihiro WATANABE Nobuya
N —VIERE = g— e F—

Pattern Information

MOROOKA Ken'ichi

TAKEUCHI Koichi

Processing
HRERET T AH 2 wE® AN %H =
Intelligent Design OHTA Manabu GOTOH Yusuke UWANO Fumito
E=1=: il
MIGITA Tsuyoshii
. s | BB B BAFET
AlgEY T hO L7 :EE%_?_ TAKAHASHI Norikazu SASAKURA Mariko
Theory of Programming and =
Artificial Intelligence FIE BEA (R %)
MONDEN Akito (YAMANE Ryo)
AVvA Ba1rvT
YUCEL Zeynep
TERIEESR AR ZE5T
Information Transmission YAMANE Nobumoto
TR AT LERE AR HA
Information System Design KAGOTANI Hiroto
ENAILBEZE R —& EE ¥
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Optoelectronic and Electromagnetic
Wave Engineering

FUKANO Hideki

FUJIMORI Kazuhiro
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Division of Applied Chemistry
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Inorganic Materials FUJII Tatsuo KANO Jun NAKANISHI Makoto
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KUROBOSHI Manabu
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Industrial Catalysis

Eiiil Nl
OSHIKI Toshiyuki
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Polymeric Materials

AE Ht
UCHIDA Tetsuya

AR 15
OKIHARA Takumi
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Functional Molecular
Engineering

R BX
NISHINA Yuta
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Division of Earth and Planetary Materials Science
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Experimental Planetary
Physics
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YAMASHITA Shigeru
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TSUJINO Noriyoshi
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IZAWA Matthew
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Organic Geochemistry
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