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BE SN, BREEDLLZORAPR
RICOFEBLHDEBESNTLETDT
FOT—F|< LTV (https://www.
kashiwanoha-smartcity.com/info/

topics/34/). REZDLNSHBYT D
EEBIC, EEOHRERNEFITETED
LWL FRZMRDKRKRZRS &2
HFLTVETD |

(e ="K 50)

Sylvain de Léséleuc Bh#ICEE 1 20 BARIZIAREIE EFHRAES

The basic rules of quantum
physics are now understood for
100 years. Since their discoveries,
researchers are exploring how to
use these new rules to build novel
quantum devices. This led to a first
“quantum revolution”, culminating
with the invention of the laser
or the transistor, that drastically
changed our society. Since then,
research in quantum physics have
kept progressing at an ever faster
pace, and we are now on the verge
of a “second quantum revolution”
where we have more ideal quantum
systems (Nobel Prize 2012), such
as superconducting circuits or
individual particles (electron, atom,
ion, molecules), and use more
advanced quantum properties such as
“quantum superposition”, “quantum
entanglement” (Nobel Prize 2022)
to build a new generation of quantum
machines. My research, during my
PhD in France (2015-2018) and as
an Assistant Professor at IMS (2019-),
is on manipulating individual atoms
with laser beams for building a
quantum computer, atom by atom.

In France, in the group of Prof.
Antoine Browaeys, | learnt how

to control the position of atoms

with many optical tweezers. The
optical tweezer, invented in the
70s by Prof. Ashkin (Nobel Prize
2018), is maybe much more known
as a tool to manipulate biological
objects (cells, DNA, ...). But it
is also possible (and this was the
original target of the invention)
to capture individual atoms in it.
Using optical technologies, such
as Fourier optics and holography,
we can create several hundreds
of optical tweezers, and in each
of them we can catch a single
atom! This experimental platform
(cold-atom in optical tweezers)
is an amazing tool to explore the
behavior of quantum physics and
turn it into new technologies. The
trickiest point of this system is that
atoms are quite far away from each
other’s (a few microns) compared
to their size (0.1 nm). So, these
atoms do not normally “feel” each
other (they do not interact) and this
artificial quantum system does not
generate quantum entanglement,
which is (together with quantum
superposition) one of the unique
properties of quantum mechanics.
The trick for making atoms

“feel” each other is to inflate them

by a factor of ~1000 into gigantic
atoms that we call Rydberg atoms.
We take a valence electron of an
atom and, using a laser beam, send
it to an extremely large orbital (a
Rydberg orbital). Consequently,
these giant atoms can now feel
each other and generate quantum
entanglement. In turn, the quantum
entanglement can be used for
various quantum applications, such
as operating a quantum computer.
After coming to IMS, in the
group of Prof. Kenji Ohmori,
I develop a completely novel
approach to excite atoms to Rydberg
states and generate entanglement.
The “usual” approach is to use
weak, continuous-wave, lasers
to excite the valence electron.
However, the long expertise of
the Ohmori-group is into using
strong and short laser pulses to
manipulate atoms and molecules.
So I developed a “new” approach
by learning how to use these
ultrashort, picosecond-long, laser
pulses to efficiently excite atoms to
Rydberg states. Because the pulses
are so short, we can generate the
entanglement between Rydberg

atoms on a much faster timescale,
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which is more than 100 times faster
than demonstrated so far.

I believe that these results,
recently published and covered in
Nature Photonics (2022), mark
the birth of a new kind of coherent
control of atoms for quantum
application: “ultrafast Rydberg
quantum engineering”.

I am grateful and honored
to have received the 12 Young
Scientist Award of the NINS to
celebrate these results. I would like
to express my joy to work everyday

at IMS, together with a team of

REERRICBXNERES

BABEFaDESEZZEWNC L
FUlc, FIEAABRFERNOSDTH
EBro Y., EFERBERDIAICIEZ
HHBTRELF U,

BARERZRIF. 1936FICHKEL
TEXIRBRRZRIS E U, 19504 (C
MBS YEDOX RO TSNS
JIIE®S - IR RDD LRI SN E
EHDIFARTT, [L<ORERPEE
BRZEDOIC, HIKEZE - RRZ -
PMHRE - £ERRZEORLBR/NY T
TS50V REDHDHREN DB DIER
FHACESHAEREMIZ2 T «
ERBRDTVET, KRMILAFEKRFE
EERICHHEEICH > IeEEAN I
SAFERET. WBEYVNTEDX
RS RBEEIT ZDICERU A TE
rrlEBHhY. HERBREZERICIFER
EARTBDIEEBY ., BEINET

RICHSNPLTEF U, SEXE
ULEUESEIF. 1993F b=+
FECOHE > THRVWTCELEFZHNR
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extremely motivated and bright
researchers, students, engineers
and administrators. Results in

experimental physics are always

obtained thanks to the collaborative
work of many individuals, so thanks
to all of you.

(Sylvain de Léséleuc =C)
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% SPring-8iEEME— LS AV DE
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FHRR - RELZBLU CTHARRZ
/2 ENTEFLUR

2022F 11 BICAAZERKZICT
TONIEEXBRSUICREHFEETI,
REYZ EBARRZIZ D DR
WHRELTDKaICOFHEPHHU X
LICBT DARMROBBEZABN L. &K
MEODREZHHTIEELBERZL

ERREF UL, ARLER. WRTET
WERWTCERELDEEAICHEN
[FL S, DICEBBEERY F U,
AEICEAULT., JHEBUWIEEFLE
KERARITIKRZDOMEER - FHHIBAW
BRICRLBHBLLEIFET, BDSZ
CEUHmEDIC, SHREDBEVTZL
FJ,
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1997 BEEZWMER ER7OVT« 7RV AT L ERFERBIMES
1998 LHEAFAFREZNRFMLFASH B (EF)

1999 HEKRZE BEIMERMLFAR BTEEAEE BF

2001 McMaster University, Dept. of Chemistry, Research Associate
2003 NC State University, Dept. of Physics, Research Associate

2006 NC State University, Dept. of Physics, Visiting Assistant Professor
2001 —=2007 LBNL, Advanced Light Source, Visiting Research Scholar

2007 ZSHDPRIFEF 947 - SHAIRR HRE

20082012 SPring-8 SIEEARIFAMR LY I — KR - HFEPT SRIRE
2012 Diamond Light Source, Senior Beamline Scientist

2023 FRIPIFRT  MIRESSCITTEER (UVSOR) EAMRE

20234 1 A 1 B CRimEA ST
ZehEsR (UVSOR) [CEERESE LT
BELEUC BREEDRIT 3>
Dizth. UVSORD AT v TDET A
EHEFIARRZHET DT ENER
ERVET, BOMIBICRKTHFE L
-8B TIN., FEBNTED
KOBERDH Y FEADT, UVSOR
EDINFTTOEDY SMARE. TN
NEESHEVWT EICDVTENMETL
RIS EBVET,

BIDUVSOREDED I [F. KE
DEERAIC () B—ExEDT
BEEDOT. SFOE;MXIRRND L —
LASAVZFBULEERTT, 208
DiglF. BEDFEIEHTHSBLAU
STXMZRERT BRICT RINA =&
UTIYVRAT—Y 3 VDEFKRERR
ERTOIEMI0FRICBRUET, 7
O7«4—J)LD&EY. 1&EfICEEES
BT TEVWS KW FEDOEBKICEYE
TmLZELUTRF U, BT, ek,
REAN. T, BRI EBABRE TR
[CRETDIENTEF U, LWDODB
ZLDAICBIFTWEREWTEED
POTRONEERLTVET, £<
DRANEHBRRAEHNE DD 1 EDES

ERLEE>TVET, BERFEEDH
105/ REORBEY (Synchrotron
Radiation: SR) ##5%. Diamond Light
Source[CCSoft X-rayh 5 Tender
X-ray® IRV E—BHENN—T
DEBUOBEMDHE—LSAVIC
T, B85 - UL ERICRSBULTK
F Uk, EHOERRIE. SPring-8M
EHE—-LSAVICXWVWT2EBETUL
fco Diamond FHFRDERTH B
3R OPREMRD—DT. BARD
#1500 MTERBY VI DI R F—
M3 GeVERIFT, BHERDKER
5%. SPring-8 (~1 km / 8 GeV) ¥
UVSOR (750 MeV /~50 m) &kt
NNFZDH A XRFEN DD DN &
BOET, KKLUCRBFREZTERD
RKECIFDiamond A HE—D SR (T L
T, HERICEXRNSHTI10@EH D
DIFEBICEERNEBNET, ST,
EBSHELL - BULEBIRBOTU &
IM?HLF. TOHFYEESNIETY
BZDOTLEOIN?IRE. FLLEERD
FiAF vV /VRICIIB LN DDH
DEIH, HROKRZEREL LT,
HADKEHKDGH I FZEEZEZETREL
ARTIRFBOTLLDN?

ZDOUVSOREDIMBD#HEIF. &
NFTICHMFEICR > e ALNEIERL
TEDLOIC. BRHORBR=ZEENLT
DUTHEMCTEDLDORADLIZVLE
BOWET, TOHIC. HIBHBEZ
BEVTZZEHHDINEBVETA.
CHADEEESTRAULIBEVLL
ECS

STHRETIN, ZERHREX
RIRUN 3 E7E (XAS) 728 o ToHEEE
HERMB OB FIRE - BEMRZ
fTo>TWVWE U, RIKENDORA RT
BREBI LRI IL—TF. EBERHN
(Max Planck Institute for Polymer
Research®Prof. Wolfgang KnollF&
MV, D DBMEIFBAALS)
FEN (£Y - PE - tRERBDD
FOHBETHER) RETUL, Fe.
EBERTO-TEMBOMRS CEE
NTAZULZF U, Spectroscopyh
5 Spectro-Microscopy ICED T &
[CUKRZZED TIAKITE > T2DI&,
September 11#®D2001F118T
Uiz

STXM (Scanning Transmission
X-ray Microscopy) [FBI1(CH Y FK
RIS, BEIUXERZ Zone
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plate (ZP) L ([EN % FBE D4
F (FF=Z5—) [Cko>THBEIC
£XL. ABREEBELRNSEBL
EXDBEZEZI—T2TETA
A=IVTUET, STXM DFEF#HH
HEEBEINBZDE. HABCSENDTTH
DRI HEE TAF XIRD T RILF—
ZEBEL. EBRAA=Y) x (Ix
VF—) O3DF—I =58l - T
% Spectro-Microscopy (# % L) (&
Hyperspectral imaging) Z{15Z &
(CHFET. BIRFMRY T —PEEE
EIOEEWMITER T B IR DRI
THAEZTAR., TRERMEIZTI TR
<. ARPDIERBEEZFHAI LUIcEF
KEYYEYIHTORETT, INET
NASA Stardust Project DK D3 HHE
TEERHABDY IO - F /KD
e BN FOEDEES - FREZA
A—=IVTFTRROIBTZAILIYE
VI DI7EIT 5 TRE Ul
BEFINS. UVSORNZDDHE
FUFRTH, BEH. £EBWICHEEL. 2
FHAICLE L DEGRZDHRE %=
WA AZ—URBMEREICHD L
(CEB U, UVSORD KL DIREIRIL
F—HHOAZEE S cEDRZMRZ
EHSNBLHNEZEZTVWER UL, £

Dics. [EIE 3 HEEDEHENIEF D &
CAICBEELIECEFE. INEVER-
fERETY,

St#. BLAUTIERT—~Y&EULTIE
SmBRMAICHMEZEET DD, RAE
DI—F—HOBLEDH D AFHIRIEE
i & FEBEUN DR EDEFEZITWL
FH. EZEHDAA—IVITFETH
BSTXMDIZE, TDZE/E I HEREITE
KEBEFDZPICKUARFTY, REDK
KNIz H DD 300 eV (~4 nm) T
FEBLEIFE30 nm BET. EHITS
XIRDFE R TRFE DERIFRR ZH
108 FE>TVWEY, CDIRRKREFTH
IBHDHFEELTCEFE. Je—L Y
Mg X#g7ZFIFA LTz Ptychography A
HUFERIN. BEDODUVSORTH UE
HBEDICELTVWDDIEF, A AXA—=J
TTIRIBRIINAREL (SAXS) £ER
TWET, STXMERBIRIFXAS ZR—
AICUIEHEL DY b S A RZEFIATN
& NAF - VITIITUTILICDON
TH, PHEFHEICBIFDEKRIN
IWDEDIBRBIFAEERY . XIED
IXF—ZEIRT DL CTEFEE
BARRFEFEFRURUT—DLS3EH#
DFERBDIFDIENTRETT,
DIAVEFrERUEDHAE2TY,

Scanning X-ray Microscopy (SXM)

Spectro-Scattering & U CEX #RFEIE
#EL (RSoXS). Spectro-Microscopy
EUTOSTMZiERIc LT, Je—
L M XISFIBICDWTIFE. Spectro-
Ptychography @ EDF X Mg =
fEsk & HEITITL. XERfESE TOFIA
[CRATEVWEBWVET,

RRIC. EaPZFESHIcEM - I
BH—RENRE UCAREZED D LT,
Correlative Microscopy/Imaging &
WO e BB DB RF A ZEREL
THREZEDD I ERFIMNAERYF
9. MEKBEHN. LimstAFED
Va—f—XATIH, EIC, BFEHY
R, EEAO0-EME. L——
DK - BEHBEEHBAL TIT< I LD
ETUL&D, E—LTAVICINHD
FEEREIDIELHEERLELBVFE
T ABIONBEBEDER. D1 v
NREEIDAIE. JRBE - JBE - pHOH
eV S FeERERIBDERIC DOV T,
S 3R ZhLICRRZEN U,
BRNBRFEOIADSOH CEEZE
HTITEVEBVE T,

EHBFEOT0YT 1 7ICUVSOR
ZT)ERLTHEH. ZDEITHREKRD
[ RRR] PRIANEEE
ATBUFET,

/

SpectroMicroscopy

Monochromatized
X-rays

X-ray lens/mirror

N

Transmission
(1D or 2D detector)
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[FEFDHEFRDIEIC

20206 RICHFIICEEL. &
HEPFAEICS T2 ZRINZEE
BFO—J8@ME (Scanning Probe
Microscopy : SPM) 72 EDITIHHYR
RIEHAMT CRRBA T B EB ZiESH T
HIFET,

L2RIGDERE. H<HhSALH
BEITHDTHUKITTWVWET, iRE
DITRE DN EZ BV ERT DGR
BWICAVLWSNTHEY. EZERINED
F—INSEOPTEBETZDHDTL
Jeo SPMIE. RFDEEREZH T S M
BEULTOEEZEBU. INFTRED
BHDTH O ALZRINERETRLT
<NBTENS, EZDOFHLVEFTZ
WFEUlc, TD&. EFRE. KH
KEE. RAEVREE. RIDVIAFZTX
ZRFUNIVTRAETED I EBHRE
N, BICEBRZRIITCVE T, KUE
MRROMRZRAT DHICIE. N
ZEBRBECOAEZRREL. LR
DPH S MERERZME T 2EIMD
BNk S5NEFT, Fald. TR
F—RBEBNDBEDIEHRENRE LT,
SPM7Zzthin& LT3 U W Tl 72 A
WC. ML E2RINZHERAT S5
ZDFICEDIEVWEEZTHIFT,

fhid. MRBEZIBHDEINS. B
REMWRE CEET DR ZED L)

BoTWFE U, RREMBEICKER

BiRE - 2l EU

2005 F [CRRIFERZICTARZRBLREZE T L. B (BF) DR

ZEUS. BEPMRMERNFRERIES.

RIERFBH. BRI RES

TRAARS, REAPRHEELIRZR T, 2020 F LU FRIZMAPTEE

&,

TEZEMARBEICHEZERFSF L
et BZ2EABHEEDDRBRHY Z
BREUEVWEER., TENBEZERIG
ZEESINEEHNIET DI ENTEDNN
EVWDSMRZEIBDHFE Ulce ISICHAR
ZRDDICIE ALZRIDDHEEZIRMR
IBHIENLEFULVEER, ARTH
L. RIVEBZBERHEIT D LF
BHTHLWCH, BENRIERD S
DERNEDSNTVD Z EICRfTE
F U, #R4ARBEEBRZ LIS TR, Z
DEENRBRICE DI ER/NIERIC
EETHY., BENRIEREHEICER
IBHIEICKHT, MEHHNBERENT
TDEERLEBBUTOLETN, B
BEDFLE. KW BBERIERZ K., T
EIRFHZER D FENBRVDANF L
Jeo ZTTHRSDH'SPMTY, SPM
FEENTRENRBT—IZRULTL
NafH. TNFTHATED W
Fam (T SPMOSERZENA D Z&ICKD
T. BEHICEULWVERNTREE D
ERUO, BTEINF UL, TDSPM
ZRAVIET, RFUNILTYMHR
RICHEEZRIAT 2 BI(CARIILE U,
CDLISBHRFE. SPMOFEDERFH
e EEN LD THY . RFUAN
IV TCOEZESRNTZZH SPMDREE &
EZATVWEUT,

—7H T, FMETREFRKEX Z

WK UTERBRBEN S, BSHEDHE
NEERICEITIEVWEEZBR T &%
—DODEO>NFELT. BEMRED
IRIVF—I AT LICEDZHREZE
HFEU. FACANTEDINEZ, T
RIVF—IY R T LAOEBRNBYMEP K
JEHEAE ZARBR LN CERBAT NUE.
MEBICHESTEREERIF U &
fe. RADHRTH2ERFE. BIR
BRAREOMR ZREN T A THE
L. BOBADEEZHESHICTS
CERFBMHOTEETCHDEEZEZAFTL
Jeo ZCT. IRIWF—VRT LZR
By dMEEZEZFURLH. AXTH
DE. INSDRIEHLLEICHEH T
BMCTOhHD LI ETR UL BIRX
F, REHBSMTE. FrUT7AF
VERIGT BEYE. EFLEEFD
ZEEBE|, EYELEERZETELT
fEERREMNEE O NEEHE (E47)
BEMAFEHAINTVET, T2, B
I, DFF V. P42, SNPHSE
TONEERBRIEMUTVET, &
DBERZHA S8, fF [TNREIFE
MBRPTRECVDIRIDIEEARY
[CEBBETEDDEADH] ERELF
Ufce UL, TNFETSPMODOIRE
FEZICKD2ECDROIBERRT
Bx225% BUSPMTERITIT D
CEPTENRE, BBENEFENTLR
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NS, INETRETH > IPHEP KR
IS ERBAIC T B T & CTHRIMAEREIC
F5 L. BUBRDEEBHESHICT
TBH. FHUWHRZLIFZEER
FUlco £ THAE. SPMBREDFE
ZEEBBMRNDEAT DMz EEL.
RFUNILTCORFTIERZRHT DE
T. SETCARHETH>IEBEMAED
YMPBENDORINEEZHIATES
ZEERUTCER U

DFHTIF. TNFETOHRZES
SICHEBIET. KUEMTHREED
IXNVF—VRTLEWTRELT, B
REWRE CEFET DMFTZEEDIZL)
EEZATHIET, FIAR. RLFEH
BEMHTHd I vitYr 4y v b
TREBMOMREED TEF UL, &
DEWRIF. BEOIRILF—F/INA
AZMADBHTHEVWIRIF—BE

EHITDRTIN. TULLWRTHBI
. L O RINEBNRETH
. HEERBOIIFEBRS>TVED,
DR IBEKRABFZRZANDEONDHRE
IRERZRNTT DM ZEEL. HH
MECRINEEZRIAT S LT, £
DEZEPSNICLIEVEEZEZITVE
o COWEICFESPMAERL., HIRN
CIRRFUNILTDIERZBEZEFDSE
ZEIELEIN,. BEDERDIHIC
&, SPMORBTH > IR FHHRBEIC
FAFTUBIREhSHBEVARVLES
SEZBATHBUEFT. RFUNILDIE
WNEZ DA V/VT MERIREE, T
DHIFSFTEZLDALEBR T LTEF
Uleh', BHMRODTHSH(CTNE
MO RIDEE DB DIZHICEF. R
FHBENRER CTIEHER TERVEK
DREBRICOVTCHEWVBATRNELEE

ATVET, DBEBARFHEENE
SNBRICDODVTIE. RFDHERETRE
WUEIN, Z5TRVEBEICE. TF
FERRICIFEORVETHD DD TIFR
<, MEPRINEBZRIATE S FA
ZBIILUIEWEEZTHBWET, D
RFDEEE VD RBZBMA TRDA
TyTICEC LR, BREEET S
ETHY . REREDY ERUETH.
BB ZR > CHRE L. REETRIEM
ROEFZEDFMCHRURIFICVEE
ATWVFETD,
DFRICEFE DI OIBEZEDFL
MBICHETEDRIEN G, BN
EREBYHZHEIENIHREEE
UCTHEDTVEENEZEZITHBIFET,
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n SFREHLDEVE : LI FHTDZED

(F2004F48~2006F98F
T, bl E=FZEDS T UKD
RECTCRARIZULTWE Uz, FlF
20045 3B8F ClKA (F#xPD) T8
ERANDHEZLTVE LA, Z
DERAPBEMMEDA S LTV eEE
([CAENEEICHE >THS L. DFIHFIC
BEUE U, BEFOFLIGBERD K
~NDEEH RN > fefesh. EmETIF [
BERAHDEBZILS EIFZL. 57
VK TRBERDIZESETEL
W] EENEEICBULFE Uz, KL

HREZLI LA IFEECELL
MUCWVIZIEE, SYYDKZEBDF

Ufce 23 ULTHBHIES VR,
Cigdp > CTSHEBERAERMD—D
EULTREWVRITTLERT,

IR A > TEBBWE. Jb)I1TF
DRFEEDFE BBEENSHIEZD
KOCELNETENDYFT, (1
N THRZEB RGN >125. ZNUF
BoogWwreEhosta ! | HEFL)IIHFIC
(F. WH %% =FEUsH. BERAPD
54, TIVFHMAPD 18 YL —Y
ZAPD 14, EAPD 18, EA
FEIREEBRBENBAFECLR
M KdVdWNE LB D7 IT «
EF 4 —DEVRWVWEBHHETLE
UTce dEIFEEDB AR E RJIGTIBE
Th (BB FESA) DBMFTHD
CEEFEIFTHHIFBA. TARR
BOHOBWERTIC, TZHDWET

AR 1=

(RERIAFEFRRR #i%)

[F-#D3/ 2003F3AILBERZAZRELHARSTRFIEET. BL EB¥). kK-
BRTPD. SFHIMST O~ /—RAA—RIVK - YIEPD (BIMFRIARE). JSTESENTF
HRE. BILERAMBEMREREZR T, 2018F7ALVERR. TP, REBDHF. £
B2,

8. REUCARRE. BHRHRER—,
XaRUDIHRRENEZ SNTUVE
Ufce TARICEA UL T, JLlEEFF
FRBICHARESAICETTESNE
Ufce #hld TCOOAEWDS IV NNTE
DR RZLTELL] EWD—
mESZONEREITT. Z2IhH5kM
ZIDDHEATLU. TDTEHX.
[ CTRERZLEE RN 225
H@ﬁ@ﬂmEUBD!JhﬁbUi
¥, CCFTCHACWLEREITEE®D
MIWVEREIF D EBWVWE IO T [
FRADMHFHTEN] EWVWDTREEIC
EDTERMUADIRICHDTHIRVE
BaritdTunierERz U

IT. COOAEWS IV INTEBETT
M FNE—BIEKRFCOFE N TE
Mt 2HESRMEFCTIT. 5F =
FlEELOHBMRTH Y. FEFEE
[CHRESMHEICRY F Uz, CooA
FANLZRAVWTCCOZEBILIULET., Z
CCHFE. ANAICHISES B-OJRER
SRV, IVNTEBICHTT BB
T/ BICHIESBEEAHRES Y.
RPTF REEEEALICHIES Bl R
BEoV . ZHDNA [CHIES B85
HBSTYVE ZNTE [SYV] &
e UEVWZBLELIE. LAL. &
NTHSVYTONDIEFERELSNT
WE UL, [FIEFEFHICRIL BESA
W' COOADSAXS EENTWVE LTEHY
HDEOIBBEETIVZLEB AR Z

RFULWEBIcBDTI, FlFSV
VTHN Ol EZEH T ENHX
[CEEHFLRED, BFRVLWDDTIE
\EmhofcEBoTVERT,
EINEEFETY [DHEFY v—T
[CEVIREWV] EE->THhoNEF LI,
ZTDEEEFSDMICHELDHDTT,
FEERF TN, XIRERBBERTPLT S
A A BIEEV D EERITY — VI,
ERBERBHIIHULTD [HBE] &WD
PERT—IZZATINET, B5
N3BEWEVDOHDERTT.,. THHK
FEVFET, MLEEZINBETEL
2T MUlE. —RITEE S BICBE
FA, TNTEEEAETHLTHHR
FEAL. BEEETSTERVTL &
S, WICHAXTEIINET7IO—FT
TRVEEZ AT NUTR/Vy &R
RUTEEERFTEBRIFTEORVDED
TY, COOAICHULTHIN VZEY v —
FPIESTENEET, BEREDF
<EXEFH > EBIFRVIARNHRT
WiehdbnEttho TDXDEDIE
RO Z. FLFEWVWDSIBICEEUT
FRTENTEREB>TVET,
BH53—DIIIFTREFETOEVL
Tl EZBUEFT & ZNEARE S
LTDIUL Yy hTT, JLIITRIEST
VHHKD Y PORRED—DE LT,
FRICZLOHBWARZZIFANTN
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It has already been four

years since I started working

in the group of Prof. Hiromi
Okamoto at IMS in 2019. When I was a PhD student at
Seoul National University in Korea, I was dedicated to
the development of new nanomaterials, specifically con-
ducting a research on the chemical synthesis of chiral
nanoparticle. At that time, I was deeply engrossed in the
dilemma of how to analyze and utilize our newly discov-
ered nanomaterials, along with my advisor and colleagues.
However, there were few researchers in Korea who studied
the chirality of materials. In the midst of this, I had the
opportunity to become acquainted with Prof. Okamoto,
an expert in this field, in 2017, and I had several chances
to visit IMS for collaborative researches. By visiting the
laboratory of Prof. Okamoto, I was able to broaden my
knowledge by conducting nearfield optical experiments
that I had never experienced before. At the same time, I
was strongly drawn to the excellent research environment
at IMS, which included state-of-the-art equipment, great
researchers, and a conducive atmosphere to research.
As I returned to Seoul and finalize my doctoral thesis,
I was very happy to obtain the opportunity to apply to
Prof. Okamoto's group as a research assistant professor.
I believed it was a great direction to expand my research
experience and improve myself. Therefore, I applied for
the position and eventually joined the laboratory.

Upon arriving at IMS, my research focused on the
measurement and interpretation of non-linear chiral opti-
cal phenomena in nanostructures. As a material scientist,
I was not familiar with this type of optical experiment.

However, Prof. Okamoto took the times to discuss ongo-
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HYO-YOIIg‘ Ahn (Research Assistant Professor)
Department of Photo-Molecular Science

ing researches with me despite his very busy schedule, and
I was able to conduct my research smoothly thanks to my
lab colleagues who helped me with their extensive knowl-
edge and experimental experience. Not only research, but
also visa issues and various administrative issues, Prof.
Okamoto, secretary Nomura-san, and recently appoint-
ed secretary Ito-san provided full support, which was of
great help for me. Their advice on various aspects of life
in Japan helped me navigate through any difficulties that
arose. Research discussions, small talks, and occasional
lunch or dinner together at nearby restaurants with mem-
bers of the group often refreshed the monotonous routine.
During the COVID-19 pandemic, I was unable to return
to Korea for two years and faced a slump, but I was able
to recover thanks to the kindness and encouragement of
the people in the group. I would like to express my deep
gratitude for them.

Near the faculty house where I live, there are large
shopping malls and parks, making it a pleasant place to
spend time on weekends. Traveling outside of Okazaki
was not easy due to COVID-19, but I enjoyed exploring
the city of Okazaki on foot or by bicycle. There are places
to enjoy walks such as Minami Park to the south, Okazaki
Castle and the Otogawa River to the north. The IMS cam-
pus also boasts a splendid landscape, with each season—
spring, summer, autumn, and winter—offering a unique
view. Sometimes, when I feel the need to refresh myself
with some fresh air, I take a walk around the campus and
its surroundings. I believe that the time spent at IMS not
only contributes to the advancement of my research career

but provides valuable moments of tranquility for my mind.



My Okazaki Adventure:

Connecting People Through Research

Rosie Graham (Specially Appointed Research Fellow)
Department of Life and Coordination-Complex Molecular Science

It all started in January 2023, when I had the pleasure
of joining the Institute for Molecular Science in Okazaki
as a specially appointed research fellow. In order to facil-
itate collaborative research between IMS and Princeton
University in the USA, similar to my PhD program at
Portsmouth University in the UK joint with the National
Renewable Laboratories in Colorado, USA, I am passionate
about bringing people together through research, and this
was the perfect opportunity to do so.

Now, let me tell you about Okazaki. This charming city
may be small, but it packs a punch! It seamlessly blends
traditional and modern Japan, and I fell in love with it
immediately. I have so many wonderful memories that I
will always cherish. I remember spending afternoons under
the cherry blossom trees, watching the petals fall like snow
over the river Otogawa. The traditional temples and breath-
taking castle were a sight to behold, and I loved exploring
the markets and festivals that were held frequently in the
green spaces around town. And let's not forget the amazing
restaurants — I could go on and on about the delicious food
I had there!

But Okazaki wasn't just a great place to live — it was
also a great place to explore. I could easily access larger
cities like Nagoya via Japan's well-connected public trans-
port system. And there were so many fun things to do in
Aichi prefecture! One of my favorite adventures was going
to Tokoname to walk the historical pottery path filled with
various lucky cats (Maneki neko). It was such a unique and
memorable experience.

Of course, my time at the Institute for Molecular
Science was the real highlight of my trip. The IMS conducts
cutting-edge research in molecular science, and I had the
pleasure of being part of the life and coordination-complex

department. I investigated the elementary step mechanism

of engineered

Kinesins, and it
was fascinating work. But what made it truly special was
the incredible hospitality of Prof. Iino and my colleagues.
They made me feel so welcome and at home, and I learned
so much from them.

I would like to express my gratitude to Prof. Ryota lino's
Molecular Machine Designing Lab. His thorough approach
to consistency and reproducibility inspired all of us to
perform our best and produce exciting results and novel
ideas. And I can't forget to thank my colleagues, adminis-
tration support staff, and friends at IMS. Specifically, Prof
Iino, Assist. Prof. Otomo, Assist. Prof. Harashima and Dr.
Matsumoto were always there for support, discussions, and
parties! I hope to continue working with them in the future
beyond this position.

A special event at IMS was when the Rotary Club in
Okazaki hosted a BBQ for foreign researchers in collabora-
tion with the Okazaki three institutes. It was an annual event
that had been going on for decades, and it was a great oppor-
tunity to meet other researchers and connect with the people
of Okazaki. I had so much fun, and I think more events like
that would be a valuable endeavor for all at IMS. My favorite
memory of Okazaki was during the Wisteria festival with my
partner, I enjoyed sharing the wonders of Okazaki riverside.

All in all, my experience in Japan was integral to my
self-development as a researcher. I would highly recom-
mend the Institute for Molecular Science in Okazaki to any
foreign researcher looking to work in Japan. The people
are welcoming, the research is cutting-edge, and the city is
simply charming. I hope to return someday and experience
Japan in the autumn season — I can only imagine how beau-

tiful it must be!
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Gordon Research Conference on CISS. Manchester,

New Hampshire 2023

Adrian URBAN
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| joined the research group of Prof. Yamamoto as a doctoral student in late 2020. My research is focused on

how asymmetric molecules interact with the spin of electrons.

The Gordon Research Conference
(GRC) on chirality-induced spin
selectivity (CISS) took place
between July 30 and August 4
in 2023. It is part of a greater
group of conferences that are
being organized by a non-profit
organization and this conference

was the first on CISS. It was
great to see so many people in
person whose research papers |
have previously read and whose
works continue to influence my
own. It gives your research a
broader perspective beyond your
own laboratory workbench and

being able to discuss the results
presented in my poster -- chirality-
dependent spin transport in helical
tetrapyrroles -- with the eminent
figures of my field was a very
rewarding experience. My old
professor from my undergraduate
time in Germany also gave a talk
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there and not only was | happy
to reconnect with him, | was also
incredibly humbled to have parts
of my research featured in his
talk. Hence, | would like to thank
SOKENDAI and IMS for making my
attendance possible.

It is worth noting that this GRC

took place just five days after |
successfully defended my doctoral
dissertation. While both still
need time to sink in properly, it
slowly dawns on me how little
we actually know as scientists;
Our answer to one question
immediately spawns ten new ones.

M
il

S EDE

Realizing this may be a crucial part
of maturing as a scientist and with
all the experiences we make along
the way, | hope we never run out

of questions.

Ruttapol MALATONG (B&TRFRAFRAT MIERZHFAM BE0 FHEER B1EHEFRE3IF)

Poster Award at Gordon Research Conference 2023

| am Ruttapol Malatong,
currently a Ph.D. student at
the Institute for Molecular
Science (IMS)/SOKENDAI under
supervision of Prof. Hiroshi
Yamamoto since October 2020.
Regarding my research interests,
| intensively dedicate myself to
the development of switchable
spin selective device based on
controllable organic chirality.

In my Ph.D. course, | am grateful
and honored to have received
a great chance for joining a
Gordon Research Conference,
an international conference
with the topic of “Electron Spin
Interactions with Chiral Molecules
and Materials”™ held from July 30
to August 4, 2023, at Southern
New Hampshire University, U.S.A.

| have participated the
conference as a poster presenter
with the title of “Highly Durable
Spin Filter Switching Based

on Self-Assembled Chiral
Molecular Motor” , where the
overcrowded alkene-based
molecular motor observes large
spin polarization. The polarization
is referred to as chiral-induced
spin selectivity (CISS) effect, and
the spin polarization direction
in our device can be inverted
by externally switching chirality
in “one device” . Eventually |
received the poster prize and
was chosen to make an oral
presentation about
my work to prominent
famous professors
as well as special
researchers coming from
all over the world. It was
an amazing opportunity
to show my potential
and ability by exchanging
first-hand knowledge
with numerous experts
in the field and bringing

new ideas and suggestions to
further open a new window for
my research upgrading.

I would like to thank IMS
for its great financial support
throughout my trip. Besides, |
greatly appreciate my supervisor,
Prof. Hiroshi Yamamoto for giving
me an unforgettable opportunity
to join this prestigious conference.
Last but not least, thanks to all the
people involved in this process.

Photo taken at the conference site.
| am at the left most in the picture.
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