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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.
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[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.
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¥ 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.
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@ 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.
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