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Impression on Okazaki and IMS

Elham Salehi (Researcher)
UVSOR Synchrotron Facility

It has almost been more than 2 years since | moved
to Japan in September of 2019 to work at the Institute for
Molecular Science as a researcher in the group of Prof.
Masahiro Katoh in UVSOR synchrotron facility. Since my
PhD duration | have worked on Free-electron Laser (FEL)
in simulation, I was always interested to have an experi-
mental experience in light sources; there is no synchrotron
facility in my country yet. | was more than grateful to
Prof. Katoh for giving me the chance to join his research
group for two months in 2017. It was my first experimental
experience in a synchrotron facility. So, | used this chance
to learn about synchrotron radiation and expand my knowl-
edge on light sources. In my first time visit to Japan, | found
that the life in Okazaki is calm, and I really liked it.

Again, after two years, | have received a great oppor-
tunity from Prof. Katoh to develop my scientific career as
a postdoctoral researcher at UVSOR, IMS. My research
here is focused on wave form control of y-ray photons from
inverse Compton scattering to have narrow band gamma
ray photons. In addition, | started to work on a lattice
design for future plan of UVSOR. | have not been so famil-
iar with the lattice design of synchrotron. However, with the
help of Prof. Katoh and other members of the group, | have
learned a lot about beam dynamics and readily started to
design a new lattice for UVSOR-1V. | am proud that | was
able to do lattice design for UVSOR-IV successfully. The

climate and the cooperation with my colleagues are great.
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I would like to express my gratitude to my colleagues and
group secretaries for their support, especially Dr. Masaki
Fujimoto has helped me not only in the lab, when necessary,
but also with the many little things which arise with the
life in Japan. | am glad to join the group of Prof. Katoh and
working in a good research environment. | believe that the
research experience in UVSOR will enhance my careers.
Besides my work at IMS, | have also been able to have
valuable experiences in my life in Japan. It may not be
necessary to explain but I came to Japan with my daughter.
I am too glad that she can have a good experience of a life-
style in Japan, and she could learn Japanese language well
as her second language; support of Mishima elementary
school teachers is admirable. During our life in Okazaki,
we have tried to experience Japan and its culture. We enjoy
Sakura tree blossoming and various festivals in Okazaki
and visited some places nearby. Unfortunately, due to the
global pandemic of Covid-19, we stopped traveling around
Japan. So, we mostly prefer walking around Otogawa
river and Okazaki castle to enjoy our time at weekends. In
between my second child was born, and | expected living
in Japan would be too tough with two kids. Now, | feel the
managing of my life with kids is not difficult. So, I would
like to thank the UVSOR group members, secretaries and
the IMS staffs for their help and kindness. | am sure | will
keep unforgettable memories of pleasant days in IMS and

Okazaki.
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I finished my Ph.D. course from the University of Tokyo
under the supervision of Prof. Makoto Fujita. From October
2021, | continued to work in the same group at IMS. My
research aims to apply the crystalline sponge method to genome
mining.
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EEaEbICEGRINZCET 2ER
THdEZTRET D,
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UTe28 D AABZEFEEL. TDE
EIRICHLTTOY b UEERNAE

1 (ab) TPPSRILT « UV DIEEL T Y FIVERICEIT B IRERERDRKR. ()70
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FEEZTPITVCEBHONERD
feo LEDIBRZEMREG L TERT DL
TR METT D E/ N —DFOERL
RKIF—=ET7AN—DEEBEIEDES
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VI RRN\OT A F VS EK
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1 Ba2H3XDH 1 4 V{GEBEDEEKREZFE, CNXTICHRESNCH 14 /GEEDEG

BELHEE.
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BHRTH D,

EBRNTERVE. BYEIEN
GEEDIERZEZ 53N T. BaH2&
BEEOBEDELRICT OV (K
2)e DF W, Ba2H3XTlE, H & X
HRFEUIBIEERB T TENTED,
BERTEIF. 450°C CHEGIHEGBZ
RITlOH GBZEARESHEINS

B2 a) Ba2H3X (X = Cl, Br, |) Df&E&#EE. b) BaH2EiEB0EEEE, VESTAIO(C &k Ui%HE,

BEXH

[1] G. Kobayashi, et al., Science 351, 1314-1317 (2016).

[2]Y. Kobayashi, et al., Nat. Mater. 11, 507-511 (2012).

[3] Y. Kobayashi, et al., J. Am. Chem. Soc. 139, 18240-18246 (2017).

[4] C. Tassel, et al., Angew. Chem. Int. Ed. 126, 10545-10548 (2014).

[5] T. Yamamoto, et al., Nat. Commun. 8, 1217 (2017).

[6]T. Yajima, et al., Nat. Chem. 7, 1017-1023 (2015).

[7]1 N. Masuda, et al., J. Am. Chem. Soc. 137, 15315-15321 (2015).

[8] H. Ubukata, et al., Chem. Mater. 31, 7360-7366 (2019).

[9] H. Ubukata, et al., Sci. Adv. 7, eabf7883 (2021).

[10] K. Momma, et al., J. Appl. Cryst. 44,1272-1276 (2011).
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RIRZR T CEEIT D Na ORBEED
RERBTPEDEFchABEDKT
ERY ZENTE, HIRANEDIREN
(B2ILAREE(D) Z4HHLTVD,

KF v RILOKTRIRMFZNNHE
BENH9h oik4 3B Z 008
RIREINTEee ZUTKF X
IWDERBEN ATV FrRILEL
THHTEHINTLER (Doyle et al.
1998). A 7V ZEIRMHEEICEET D
RIFREERB U, 208 FH
DIEERTEBRDEESDH P S B
([CF v RIVFAREANBLENICELU D
DM ZDFERB(CHH/HA N >TUL
Folco TDERAEFF v RILDFFHEIC
BB FrYRIVERNDBRIFE—T v
RIVEREFEICL>THESN, £
<DKFvRILTEFEM 1000 5ED
KYERT. TOKIITEVEBBIEZD
hTNa" ZBRLTH Y. ZOHEG
EEBETEASNDFERD S(FF
EEVEDTH o,

—FH. KFvRILDESEEE> A
7 VBRI O RS RE - 5 -
STENEEICEHE 2 IebDER ST,
LHL INat[EFRBHISHENGWV] &
WOBEDERBERZREFX. T
HNa" DEHIBIRDEVICDOVTIEE
AEBETENTIBN . THZFDH
NatlFKF v+ RILEBBLBEVLDN ?
MEZEFEKF v 2ILENaT D DI HITHE
NdEVSHENERERZE. Na©

FN BREZ HIHAT BT RLE—ERRRL Y 2 — Hhs

BENHETETHDEEX T, Z U
TE—KF v RILERND Na Z8IE
TBHTECHTHRI UL, Nat D
A4 VRRIEKTD1/80THo1ce T
NIFRERDEE R Y, BIREEESE
EZ2BEIHNENHD.

KF v RILDIFHEERD EICAF
VEBREERTHED (@ 1), KFv
FIVFRELEBHTH Y. ZOOE
e L (CA AV BBEN B . anU v
JRAR (B1LHE) THDFvxILE
ElF. RUNEMRRY 2 AT REEE
ETs— hhBE< Bl ZoieREE0E
hARE<BEVEZRE (BR10A) H
HIBIT S (®1 EAE). KNdKNENn
feEFIDERICA>TOL I, 2L
TEHDHRDEICNEIZIHBL TN
%, TONSMMEANET—EDAS (B
®3A) TIO8AR<. TNERRM
T A9 EER. BIRME T 4 LI DI

#pasH

Filter

Cavity

#pam

cagefitfir

BEEERTZDEEYTIZY b5
DAEDARNSY RTHY, THDH
JVIRZ VBRSNS BN T WD (K
1T e KNERIRMD 4 LY ICADEI
(CBRAFTDRENBDH. T« LT
ANTEFHIVRZIVEERNA A 7 > = /B1%
M2, T4ILYICIFEHBEDKTHA
BTENTEDN. LT ILIRT
FAAVHKEBLEERL., INE
—51] (single-file) BwBEIER L,
ZDBBEZRND A F > DELER
ZERFDFENSIZMD) V=2l —
avTllofe, EEKFvRIVER
naNa*o#mEMDY =2 —Y 3
VTHREULIZEDFIFEAEBRD DI,
Na*DFEBEKTD1/1000UFTH
EEZBNTHY. HATNa BB
DYZalb—yaviFahbnighoikc
DTHD. EIFKT ENat DB BHEE
pFRETL. NatOREHKT D 1/40

Off-centered

cagefigfir
Filter planeBt i
cagefitfir
Cavity

B1 AUDLFvRIL (KesA) DIFEE (57— MMEiE) . K 4BROFFIDO—DZHN LI
KER. FWICLEWVZER (PDZERE) H'H). ZOLEICHVERET 1 ILINSHD, AEE
FAIWRZIEBROHETEEENEV. G :FTTI1Zy FOANU Y I REEE T«
WIZEITETDANS YR, TWAYTIZY FOBERET A ILIBEEAF Ve T o
WS DAIRZIVEESR EBARIS NI KT (cage #®) &Na™ (plane & off-center cage. 7).
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THBDTEERSHIC LI, TNlEE
BRMBICHEZET D,

A VEBDEAT v (=R T«
VIAO - T« LIA) EIBICSEHBIC
K& Ulze T4 LI ICABERICNaT &
B D Iz ITKT ITH AN K E IR fEEE
EFHIBRINERSRKRN. TOBET
NatZIF&E A E RTINS, LM L—
BI4ILIRICA->TLES ENaTlF
BUAKY KW BT ALY ICHEIIMENS
Ve TAILIREEFKTENaTEWS
DEHO0.3ADERDEREEDELSIC
XBILTWBDREZ5H. KT IE8ED
HIVRZ)VBRTBAENTNS (K1

BEXER
[1] Oiki, S., J. Physiol. 593: 2553-2573, 2015.

TH). CN7%ZcageffisMR, —H.
DIHITERD/NENNaTF4EDH
IVIRZ)VEBRFEICE[ TS (plane
. B1TA). 2LT5E. Natl&
cageRICHEELPL ZoneEdn
m59INT (off-center) EBEIT 2
ERBES MR 2R KPIET 4L
IWITH D A4ED cage BALICERE
DKTAEE L TEPHICRUED. —
. B4 ZXDNEENat & planefefiz
& cagelicfiiz &% & CEfit LicHn
D<RoEREBERY ., 528U
o< ERN2DTHS 2,
HUDLFvRILDA 7 2 ERMEE

[2] Mita, K. et al., Proc. Natl. Acad. Sci. USA 118: 2017168118, 2021.

[3] Shimizu, H. et al., Cell 132: 67-78, 2008.

[4] Sumikama, T. and Oiki, S., J. Am. Chem. Soc. 138:10284-10292, 2016.

[5] Sumikama, T. and Oiki, S., J. Physiol. Sci. 69: 919-930, 2019.

[6] Phongphanphanee, S., et al., Pure Appl. Chem., 86: 97-104, 2014.
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ELTDAFVEREZRITSE TV
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KARIRELCDE>THFHD
2—N—JvEa—9Z=FBETETV
2 CETER U, BEETLE
FNEIFREDERICREFLET,

BLE - LIFEL

1986F REAFAZHREZMAFEIRE
BT, EFEL. RERFEZHHF. 1986-
1989FKEO Y ¥ 1 D FEYAWRA. I—X
IVRZEZEMES, 1993F MIFERFIE
BIEIR. 19985 BHARZHIK. 201951
HAZRMBE. 4 VF v RIVARDHICE
FREVEE UTE> TEIBEETERENH L <
EFNZEDUDDOHY, EHDEUHCIUBRD
TLEY,

HEFIA - HEHZEICEDO S EEHHSE

REHENAKE S UTHEANRIES DI FREE ST A THFRIZH AP OESHNREEN THD. 2020 FEHIRNSD T

OFH8(CK > Ton-site COHEERPUE COZERDBIFEHMHVRE TICHEN\ BB ZF/RVIRRICHE Y 2 FIRHEEFBD 7
ITAET 4 —BREGHEZER(Tfc, REIC. ERNFHICEBTCEHEHDEE NEEERS) [CLHHEAARELERE FH
TBIERRD2ICBHDD, FEBACTDEZIE - BFFT 2MEDHD. DFIAHTFADOEINEBHER 20 FIRHEEHNA
(EDOVTCRTDRBT IT 4 ET 4 —ZRUICERFEVHTEWRR TH o fe. BICERADZER Y Y YRI D ADE I HPIEZER
BIREINBNRICHENT, DFIHRRSOREICED S HBFIREFAE HTBZRITT,

ZOELUWV2ER[ (2020-2021FE) [CBVTH, HEFIAZREITZDHADFIHT A REULTIFTRUTEHHZLEHTIC
HEFIADABSAEICEH TE DB TH D, TRHOEUVSORTIFNAMDSH B EimAIA. SmtIEMDTFEOHEHNA
R, FEBRARY JEICKDDFRISHETRECRRSNDDFMRS TIROEFRNICHBAIMED S HHEFBHERE SN
DDOHY. FIETORTRAY MHENEET ZHEMAOHEBEORE DDH5. &SICNBER—HRZPDE UTENMRT
Sy hTx—LOHBEFIBRATEB SN, JOFBEDN—EDESEESZREEDDH2 (F152021F 128IR%E) KHAM
B ICIIHBFANAIDEEBRDRMITICEBVDDOHHEBEEL TV S,

MARICELTIFEARN - EXZRETOYUE— hRBRIENEBVDDHBIEKRICHEWL T on-line TCOMARFESIEDITE
7, TSICBEICHEIILTOVKHAERD S S, FIDNSBEZ SN SFRTA XDYVERAZRFT. FEFETOEMERN
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WERBS MRV FCH>TE, BFRARENZDOTUVEVRZ [RA21t] IDBHRENTH Y. BFHAEERZR
BO—2&T 3N FMICES>TRHEFX ULWLWIKRTIFRW, FICTIOFTKR T CTHID THIIPI LR > IeBEFHEHIRICE > TIEN
VUZE - TEROBRRDZ UL, FAEMREBHIMRRZRET 285FZ [PIRID/IME] EUTRIBETIKONTVD,
CORIFEFELEICHBVWTHARO T T—EDT IANDUNETH D EEXTVD,
DOFVDERD®BY) ., RA L - 30F, D4 X - JOFDOEL DA IEDDH D, BHMAPHEERTE < DEHERLT
ENMIEDOMZEFIITERT DECHBUBREERD CEEH > TRHRIRL. (REFRL 50

HEFBHARORIEIAR EFRREFE) ICONWT

& 5 FH27FE  FH8HE  FH20FE THI0RE oL amagm ((SIOFE
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2021, The 7" SOKENDAI Award

On 28th September, | received the 7th
SOKENDAI Award, and Ph.D. degree
for my doctoral thesis “Study of Charge
Recombination in Organic Solar Cells”.
This is a study on the charge separation
and recombination mechanism of organic
solar cells (OSCs).

Global energy demand is increasing.
Under these circumstances, following
thermal and nuclear power generation,
photovoltaic power generation system is
attracting attention as a next generation
energy source. | wanted to contribute to
the energy supply by using solar cells, and
SOKENDAI gave me an opportunity to
study organic solar cells.

In photoconversion process of OSCs,
charge transfer (CT) state is formed at
electron donor and electron acceptor
interface by hole on the donor molecule

and electron on the acceptor molecule.

Then, it goes through the process of
separating into free charges or losing
energy by recombination. In particular,
non-radiative recombination has been
pointed out as one of the reasons of the
decrease in photoconversion efficiency of
OSCs. Through my research, | proposed a
method to predict the ideal characteristics
of organic solar cells by 'PL-V' measurement.
As a result, it was obtained that the
efficiency of the OSCs would increase by
about 40% compared to the present when
non-radiative recombination eliminates.
This result made it possible to trace
the non-radiative recombination, which
is disabled to measure, and has the
significance of suggesting a new method
to increase the efficiency of OSCs.

My research theme is still unknown as
an early stage of research. However, the
results of the research contribute to the

supply of low-cost and efficient solar cells.
| hope that in the future, solar power will
be fully developed and fewer and fewer
people will not be able to enjoy happiness
due to lack of energy.

Last but not least, | am proud to
receive the 7th SOKENDAI Award. | deeply
appreciate Professor Masahiro Hiramoto
for his passionate guidance, discussions
and advice. Furthermore, | am greatly
grateful to Dr. Seiichiro Izawa for his
research guidance and professional
discussion. With this in mind, | will

dedicate myself harder in the future.
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