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By # Christophe Pin (University of Bourgogne
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By # An—Chieh Cheng (National Chiao Tung
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(a) Optical nanovortex in the nanogap of a
plasmonic multimer strucutre

The excitation of localized surface plasmons enable
the formation of very intense and localized
evanescent electric field, especially in nanoscale
gaps between two metallic nanoparticles. Although
plasmonic dimer structures composed of two metal
particles separated by a nanogap are being widely
used for confining the light on a nanoscale, only a
linearly polarized electric field can be excited in
such a nanogap. Our group recently demonstrated that
a circularly polarized electric field can be excited
in the nanogap of a gold trimer structure, enabling
the transfer the polarization state (i.e. the spin
angular momentum) of the incident light to the
electric field in the nanogap. This result was
extended to the transfer of orbital angular momentum.
It was theoretically and numerically demonstrated
that an incident vortex beam can excite an optical
nanovortex of same spin (s4) and orbital (¢4) angular
momentum in the nanogap of a multimer structure,
provided that the number of metal nanoparticle
composing the multimer structure is superior to twice
the sum |s + ¢|. The transfer of orbital angular
momentum to the evanescent electric field localized
in a nanogap could be used to dramatically enhance
the excitation efficiency of wusually forbidden
electronic transitions and selectively excite allowed
or forbidden electronic transitions, as shown in

(b) Dimer bonding
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1 (a) Optical nanovortex formed when the resonant localized
surface plamon of the nanogap of a gold pentamer nanostructure is
excited by a Laguerre-Gaussian laser beam (£=1). (b) Absorption cross—
sections of a model dimer molecule placed in the nanogap of a gold

pentamer nanostructure under (red curve) Gaussian beam and (blue
curve) Laguerre—Gaussian laser beam (£=/) irradiation.

Figure 1.
(b) Optical torque controlled enantioselectivity

in chiral crystallization by plasmonic trapping

The localized surface plasmon resonance (LSPR) of
metal nanostructures remarkably enhances and confines

the electric field on a nanoscale in the vicinity of

d-crystal

2 The direction of optical torque generated on the gold trianglar
trimer nanostructure is strongly correlated with the helical conformation
of the crystal structure.



the metal surface, enabling optical manipulation of
smaller targets beyond the diffraction limit.
Additionally, by designing an appropriate metal
nanostructure, LSPR can control the angular momentum
of the confined electric field. The plasmonic
trapping—induced chiral crystallization of an organic
compound, ethylenediamine sulfate (EDS) is examined
with the gold trianglar trimer nanostructure, as
shown in Figure 2. The excitation using a r—CP or 1-
CP Gaussian beam caused a significant imbalance in
the generation probability between both enantiomorph
Intriguingly, using the excitation of same handedness
LG beam reversed the dominant enantiomorph. And the
opposite handedness composition of LG beam shown no

enantioselectivity.
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(d) Laser-induced hydrothermal synthesis of
vanadium dioxide

Vanadium dioxide (VO,) is well-known for its fast
insulator—to—metal phase transition occurring at a
temperature relatively close to room temperature
(around 68 °C). VO, has been used for the fabrication
of thermochromic windows and electronic switches. We
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recently demonstrated the laser—induced hydrothermal

500 nm

4 Scanning electron microscope image of VO, microstructure
fabricated by laser—induced hydrothermal synthesis on a alumina—coated
gold thin film.

synthesis of V0, by heating a gold thin film using a
focused infrared laser beam. A 30nm—thick gold film
covered with a 3nm—thick layer of alumina and immersed
in a precursor solution was irradiated with a tightly
focused 1064nm CW laser beam. The local temperature
rise was large enough to trigger the hydrothermal
synthesis of vanadium oxide nanostructures about Ilpm
in diameter, as shown in Figure 4. Enhanced
crystallization was observed after the formation of
a microbubble during the laser irradiation time.

(This work was done in collaboration with Pr. H.
Fujiwara from Hokkai-Gakuen University, Sapporo.)

3. SHOMEDRE

AIFFE4T L 201 4E BN S A K 7 SKIBIC AN Y |
B LAY v 7 ERLE LI LWVEROL &
To TV, ET—~E L TH, ZNETHEINHED
CT&/F/~=Fal—vay, FYI9RXE=J A F /)7



+ N=7 RA%E_R—=R L LTSI 2 T, 047 + b
=7 A BFNRE. T INAT 4 7 R EA~DORB L
PN OH LW ey ey oA ED T\ 5,
BRI T 36 1T DT LM A B 0 $R < HRkRY R SRS
Stk BTN,

4. &k

4.1 ZMARX (BEHY)

1) C. Pin, H. Fujiwara and K. Sasaki: “Controlled optical
manipulation and sorting of nanomaterials enabled by
photonic and plasmonic nanodevices”, J. photochem.
photobiol., C Photochem. Rev., 52: 100534- (2022)

2) S. M. Muhamad , K. Shahrul and K. Sasaki: “Optical
Manipulation of a Liquid Crystal (LC) Microdroplet by
Optical Force 7, Cryst. Res. Technol., 57(10): 2200080 -
(2022)

3) A. Nakayama, Y. Kumamoto, M. Minoshima, K. Kikuchi,
A. Taguchi and K. Fujita: “Photoinitiator-Free Two-
Photon Polymerization of Biocompatible Materials for 3D
Micro/Nanofabrication”, Adv. Opt. Mater.: 220047-
(2022)

4) A.-C. Cheng, H. Niinomi, T. Omatsu, S. Ishida, K. Sasaki
and T. Sugiyama: “Correction to “Plasmonic
Manipulation—Controlled Chiral Crystallization of Sodium
Chlorate””, J. Phys. Chem. Lett., 13(16): 3621-3622
(2022)

4.2 WX (BFEEL)

1) C. Pin, H. Fujiwara, K. Sudo, R. Kakuta, Y. Sunaba, S.
Ishida and K. Sasaki: “Nanoparticle orbital rotation, from
a nanoscale plasmonic hotspot to the periphery of a laser
beam”, Proc. SPIE-Int., 12479: 124790X (2022)

2) A.-C. Cheng, C. Pin, T. Sugiyama and K. Sasaki: “Effects
of plasmon mode on crystallization behaviors by plasmonic
trapping”, Proc. SPIE-Int., 12479: 124790S (2022)

4.3 A% - M - RS

1) MO BaE: TRIMESO T ) ) T 74T v A,
HART AR, 35(5): 33-41 (2022)

4. 4%%E

MWL

4.5 ¥Er

P

46 =

a. BfFRE (EREs

1)

C. Pin*, H. Fujiwara, K. Sudo, R. Kakuta, Y. Sunaba, S.
Ishida and K. Sasaki: “Nanoparticle orbital rotation, from
a nanoscale plasmonic hotspot to the periphery of a laser
beam”, The 9th Optical Manipulation and Structured
Materials Conference (OMC2022), Pacifico Yokohama,
Yokohama, Japan (2022-04)

b. BfFRE (BRNZER

1)

WA WEx . [ WEEBAECEI O Yy

2)

c.
1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

b1 H AR R 2022 AR VAR Y
A HRIETHLS V REEZHIT | —I 7 anbFHET
—. AT A, Japan (2022-12)

AR WE o e HEO R Y U HIEF BAEH
HlE & 2 oIS, 5F 164 BV S ek
EITE2 S 72 630 BARLZF KT, Japan (2022-
10)

—EE (EREs

Y. Sunaba*, H. Fujiwara, C. L. Pin and K. Sasaki :
“Orbital rotation of a nanoparticle driven by optical
torque of plasmonic nano-vortex field”, SPIE Optics +

Photonics2022, San Diego Convention Center, United
States of America (the) (2022-08)

Y. Fukui*, A. Taguchi and K. Sasaki : “Quest for chiral
nanogap using topology optimization”,
Conference on Lasers and Electro—Optics Pacific Rim
(CLEO-PR 2022), Sapporo Convention Center, Sapporo
(Hybrid), Japan (2022-07 ~ 2022-08)

H. Takehara*, K. Sasaki and A. Taguchi : “A design of
high NA reflectie objective for DUV micro—spectroscopy”,

structures

Conference on Lasers and Electro—Optics Pacific Rim
(CLEO-PR 2022), Sapporo Convention Center, Sapporo
(Hybrid), Japan (2022-07 ~ 2022-08)

Y. Sunaba* and K. Sasaki
momentum

“Analysis of angular
photon  to
nanoantenna’, Conference on Lasers and Electro—Optics
Pacific Rim (CLEO-PR 2022), Sapporo Convention
Center, Sapporo (Hybrid), Japan (2022-07 ~ 2022-08)

A.—C. Cheng*, C. L. Pin, T. Sugiyama and K. Sasaki :
“Effects of plasmon mode on crystallization behaviors by
plasmonic trapping”, Optics & Photonics international
congress 2022 The 9th Optical Manipulation and
Structured Materials Conference (OMC), PACIFICO
Yokohama, Japan (2022-04)

C. Pin*, R. Kakuta and K. Sasaki : “Impact of the metal-
insulator phase transition on the optical trapping of
vanadium dioxide nanoparticles”, SPIE Photonics Europe
2022, Photosensitive Materials and their Applications II,
Palais de la Musique et des Congres, Strasbourg, France
(2022-04)

C. Pin*, R. Kakuta and K. Sasaki :
induced nonlinear optical trapping of VO, nanoparticles”,
The 13th Asia—Pacific Conference on Near—Field Optics
(APNFO13), Conference Hall, Hokkaido University,
Sapporo, Japan (2022-07)

C. Pin*, O Suzuki and K. Sasaki : “Optical manipulation
of nanoparticles in tapered capillaries: application to the
optical sorting of nanodiamonds”, The 15th Pacific Rim
Conference on Lasers and Electro-Optics (CLEO Pacific
Rim, CLEO-PR 2022), Sapporo Convention Center,
Sapporo, Japan (2022-08)

R. Kakuta*, C. Pin and K. Sasaki : “Optical trapping and
manipulation of phase-change material nanoparticles”,
The 15th Pacific Rim Conference on Lasers and Electro—
Optics (CLEO Pacific Rim, CLEO-PR 2022), Sapporo
Convention Center, Sapporo, Japan (2022-08)

A.-C. Cheng*, C. Pin, T. Sugiyama and K. Sasaki : “Size
dependence of nanostructures on plasmonic trapping—
induced crystallization of NaClO;”, The 13th Asia—Pacific
Near-Field Optics (APNFO13),

transfer  from multimer

“Phase transition—

Conference  on



2)

3)

4)

5)

6)

7)

8)

e.
1)
1)

2)

3)

4)

Conference Hall, Hokkaido University, Sapporo, Japan
(2022-07)

—iaEE (ENYS)

MO Bos*, FILEE, BERE: “ZX ks
WIRERAN 3o/ V) YV T T 47, 2023 R
THFEFEFREITFGRES, OB R EMF v
XA (2023-03)

A.—C. Cheng, C. Pin, T. Sugiyama and K. Sasaki:
“Crystallization and Polymorphic Transition of NaClO;
via Plasmonic Trapping”, The 69th JSAP Spring Meeting
2022, Sagamihara campus, Aoyama Gakuin University

(2023-03)

C. Pin¥, R. Kakuta, H. Fujiwara and K. Sasaki : “Laser—
induced hydrothermal synthesis of VO, on gold thin film
and in solution”, % 83 [Bl)i PR A TS, W
KT JIAF v 32 A, Japan (2022-09)

A x, %y 7 U A N7 R %E 0 TDERIC K
% VO, T /RiT-ON T v BT L HRAE], 2 83 IRl
his A BRPBKER i s L AL RS I v /XA |
il Japan (2022-09)
C. Pin* and K. Sasaki :
synthesis and optical trapping of VO, particles”, Optics
& Photonics Japan 2022, #iRKIEE X bE > # —, F
#BEr . Japan (2022-11)

FRSR WAk, 232 7 U A b7 R #E  TL—F
—FHRIC L DeT Rt et EEORER ETo
f% 1. Optics & Photonics Japan 2022, F#E K2 K
B v XA FHE . Japan (2022-11)

C. Pin* and K. Sasaki : “Right— and left—handed optical
torques acting on vanadium oxide particles”. %5 70 [Eli
A r R Eimmms, PR Uax v o
A H (A 7Y REE) . Japan (2022-09)
A.—C. Cheng*, C. Pin, T. Sugiyama and K. Sasaki :
“Plasmonic  trapping—controlled enantioselectivity in
chiral crystallization of ethylenediamine sulfate”, Annual
Meeting on Photochemistry, Kyoto University, Kyoto,
Japan (2022-09)

BRSSP URSIL-T—0ayTHE (FRU

“Laser—induced hydrothermal

B A g TEHRR RIS L eI 0
AREF ORI || IR A AT IE [ 7V S B R
+ A ARB AT R Ay R B — V=TT ay
FIRINIIeER TN ) RIRRFE o8
A(2022-03)

Y. Sunaba* and K. Sasaki : “The shape of optical nano—
Mébius strip with multimer nanoantennas”, Structured
Light for Life, The University of Adelaide, Adelaide,
Australia (2023-02)

H. Takehara*, K. Sasaki and A. Taguchi :

“Development of DUV reflective objective with NA 1.30
for high-resolution slit-scanning Raman microscope”,
Structured Light for Life, The University of Adelaide,
Adelaide, Australia (2023-02)

A. Taguchi* : “Computational inverse design finds

chiral nanophotonic structures”, Structured Light for

Life, The University of Adelaide, Adelaide, Australia
(2023-02)

5) IR bk, A AE 0 REAR Y v P RFX Yy v
T~ VRS L A NA S L X OB L BF
PRI TE TYEIE ) W) A PRk, %
BRI CEERSEY. Japan (2023-01)

6) W HE*x K BE 2 [Z2EikF T U7 o
7T RE G L AER A OMT) |
WREISFSE TGS B EE) 5 Pl %
MG ERE Y. Japan (2023-01)

7) WA EE 0 EESMEEOT ) T+ b= 2]k
EL—F—OREEAT 7 = 7 2022 Bk Oyl IS
—'22) | HUHSLEER Byt o & — IRARHT R (2022~
11)

8) Y. Sunaba* and K. Sasaki : “Analysis of
angular momentum transfer from photon to
multimer nanoantenna” , 29th Laser Summer
School, ALUFE KZ: 77— R&AT 4 AN A ) _—
3 EFRBLA, Japan (2022-10)

9) H. Takeharax, K. Sasaki and A. Taguchi

“Development of High NA DUV Reflective
Objective” , 29th Laser Summer School, db¥fFiE K
H T REAT 4 B N— g v E LR
Japan (2022-10)

1 0)C. Pin* : “Optical trapping and photothermal growth of
VO, particles” BBk e [SEIET ) W #E)
BRI SE., RKEHEEESEY. Japan (2023
01)

1 1)C. Pin* : “Surfing an optical potential slope by using a
phase transition and the spin of light”, Invited online
seminar, OIST, Okinawa (online event) , Japan (2023-
02)

1 2)C. Pin* : “Orbital motion of VO, particles controlled by
the spin and orbital angular momenta of light”, 5 3 []3%
st e, = TEKRT, =M. Japan (2023-03)

1 3)A.—C. Cheng* : “Chiral Crystallization Controlled by
Plasmonic Optical Trapping”, #r=f i sEEAFZE [YEE T
J VEEE) ERERSE. KSR S EHESES.
Japan (2023-01)

14) A.-C. Cheng* : “Chiral crystallization controlled by
optical trapping—induced crystallization”, Structured

Light for Life, The University of Adelaide, Adelaide,
Australia (2023-02)

4.7 SVRIHLOEE

1) K. Sasaki, A. Taguchi : “The 15th Pacific Rim Conference
on Lasers and Electro-Optics (CLEO-PR 2022) ”, 500
N, Sapporo Convention Center (Sapporo) (2022 4 07 H
31 H~20224F 08 H 05 H)

4.8 HEHR

a. FIRHXRHR

2) AR WEL =8 AAHGETRSENERD . [T X
= 7T EERICE DEDFNIET AT A,



b.
3)

2)

3)

4.9
a.
1)

2)

3)

4)

5)

6)

2)

2018 FEFE~, YT RET=vw I/ ERICE D EB)
WG AT I

REF L DERAE

HO 305 (b KEEmERE % —) GPU 77
I L —F—HER L EEYEHREICL DT T
k= 7 TS ADHKF

. REHR

=1 SLBA, e AL R MG, R R AR
W, B¥ EA, R REFEIRRFALSEEIC AT
MR R v b U — 7 BEEE COTR%E) ) e
T T RS RN BT AT AL O %
fEREAE ), 2010 4EE~, NTHLR L OBHEEIZ X - T,
IRRFEALSICEBRT 2 IR G LI E DT O
OB LEWI B LT S 2R 2 #Hitk+ 5 =
LERHBET B,

AR WEL B mACGKRART): [REy - #HuEf
EE RS OMERMNT . 2019 FEEFE~, AL - #E
14 1E &) Bl 5 O PRaR AT

WA WEL HE EAREE R TR . [H
¥ BE SER B T BT 0 B R 18 L O e E~ DI .
2017 4EPE~ EEEEYEIRILARET O BR%E 3 L O
BRIE~DIG

. ERRXRTR

K. Sasaki and M. Gu(RMIT Univ.(AUS)) : “3D /7"
VT AT EERWEFT ) T s AR T =T
T ONERLY” ) 2017 42FE~, 3D F/ TV T ¢ v T H
ERAWETF ) 77 A RS V=T 4 v T OVER

FRE/KE FARRERE. S5, HREHE. M)
FEMREHDS

TR BE] BEEEIISE EE T ) AT fr R a e —,

2022~2023 £

HO 3805, Srdiisasirse A, Seodiet 282 7

FRAE=7 ADRHE T ) X T VWEENE, 2022~

2027 LEJE

A WE, BRI A BT IRXE=v IR

TES ORRIRHIHE, 2021 ~2023 4

=15 9LB. RERHERERFZE, - RS- T X'

WG A AW mI RIS AT LD & £ D

SR, 2018~2022 4

O B05, ST A — i, b T EAEROGRE

SMEIA~DREE &S 2020~2022 FFE

C. Pin, AB\H%E B —iix.

plasmonic nanogaps by hot electron—induced metal

growth for enhanced enantioselective
interactions, 2022~2024 &

Fabrication of chiral

light-matter

. RETJODzY b - ZERR

H g (R B R B ) UL FANTTE 6o ¥ o)
WL ZOB% ], 2020~2022 4EEE, 2990 T, (R4
AN IEEBEIRBE O STk L v R D% G L RIEE AT
Do

C. Pin CRHEMMH) : v -FAKAESHELFIHL
Th: & b TV uhoM7 )y N R A A RS 2021
~2023 4R, 2000 FH, F/ A — /L CHEERTRER
TITRE= I F )T, AORG L EEETT O,

410 2E
BALYY

4.1
a.
1)

2)

3)

4)

5)

2)

3)

4)

5)

6)

1)

2)

3)

HEBHEEH
DHHEDNEE
AR WE] o B RO IR BB AR B 1) A1) S AT JEHE I

FE (IEIPDERT A —
H~2024 4 03 A 31 B)

A L F H A& % ilF & # [CO(International
Comission for Optics)/Fl=ZE (2017 4£ 10 A 02 H
~2023 409 H 30 H)

AR WE . BARFINSEEESS
02 H~2024 409 A 30 H)

AR BE . AR EALEE X S EEE W
£FE (2017411 A 24 H~2024 4209 A 30 H)
TR BE] - B E TR SRR R 0 B I A ST HE
¥ (CRESDfEI T K 31 ¥— (2019 4F 06 H 01 A
~2024 4£ 03 H 31 H)

(2017 404 A 12

(2017 4 10 A

. BRSNDZEEOEE

R W4= : CLEO-PR2022 Local Committee,
Chair (20194F09H 190 ~20224E08 431 H)
HH 2% : CLE0-PR2022 Local Committee,
Chair (2019409 H 19 H ~20224E08 31 H)
A Bah @ BHARSIFEREIN T v T 0 75306
2 - BE (201842024 24 A ~HifE)

MO 5% :© SPIE Optics & Photonics: UV and
Higher Energy Photonics, Chair (20184£09H01H
~BfE)

MO 3% : SPIE.COS Photonics Asia, Program
Committee (20194:04H01H ~20224-09 H30H)

MO B - SHAEEE 7o 7T AEKE (20204F
09H 10H ~20224209H30H)

Vice

Vice

. ORI RE

A WE  BREERY: L — kiR
& — JLFEFFEE (2008 4F 04 A 01 H~2023 4E 03 A
31 H)

. HNEAREEDERE

AN Kyungwon, Korea (the Republic of), (2023 4F 02 H
01 A)

Hao—Tse SU. Taiwan (Province of China), (2023 4F 01
10 A~2023 403 A 10 A)

Muhamad Safuan Mat Yeng., Malaysia, (2022 4E 12 H 01
H~2023 402 A 28 H)

e. EXRTOELRERME (HR. HBEL. BHLEE. HFD

1)

2)

3)

4)

5)

6)

7)

FEEIE, JEHM S AT MR AR ARE]. M
M 50% 2022 42 10 A 01 H~2023 403 A 31 H
HHEFERE, BRE T LFEEIV, A 85, 2022
410 A 01 H~2023 4203 A 31 H

T, ERAE, B0 BUE, 2022 4510 A 01 H~
2023 4£ 03 A 31 H

T, ER]RE T LFER V. O B8, P
Christophe Louis Marie 2022 4E 10 A 01 H~2023 4 03
A31H

FEHRERL, T L7 br =7 RERIFZES —, 1
A WRFE], 2022 404 H 01 H~2023 403 A 31 H
FHRERL, BT L7 bo =7 ZERIFZER .
AR HRE], 2022 A5 04 A 01 H~20234F 03 H 31 H
FHEERE BT L7 o= REBIEE K A



H), 2022404 A 01 H~2023 403 H 31 H

8) ATl A4 FELFHFER A AR W, 2022
404 H 01 H~2023 4506 A 30 A

f. kXL TOEESEE (HR. BRL. HEE. B
fAl)

1) K ARE]L AR R T, PEsE, 2022 4F 10
H 01 H~20234£03 A 31 H

g. 77 hJ—FFH

L
h. #B - 7L ESORE
iz L

i. RRAFY - BEWHARELLE

1) BRB geit (bR R7)

2) AFE st (AMEERERERSET)

3) EH A (EEBREG 2T S 21EA)

4) Hiu R (ESZREHZERT)

j. BERERUETZEOREBIKRE

B2 4 A

1) AH K EORE S LEGEAETRIC L DV0: )/
KL O e

2) MR WK Ay bxzLv s beraAniz4a) %
EOHALFE R

3) MR Je : ENARHE Y L o XOBE%E  EEESMH
WIS L DERGET ~ A A= v T OEBICHIT
<

4) f@H EA PR eY—fE{tEHAWET 7 b
= 7 HEEDOGHR



T/HHEEH AR S B
o EMBE ZCEACKEE, EEE), 2015 47 A ~)
R I GRURBE, (), 2017 4 12 A ~)
By #  Taemaitree Farsai(ALKBE, fH(T.5%), 2022 4F 3
H~)
R
Zhang Qiang
KEEBE A
18 A Wen Han, Tian Ya, Feng Guillin, Li Jiangrao
feLife RGEE, ABEBEE, (Lo R, Kfe.
P REBN, JEBEEE
FiA BEAOD, A BB, fERE T BRI,
i BkA= , Bl ZE K, B, (L RER

1. WHEBEER

AWFFE B T, AR OEEMEE T, Bx e T /i Bk
FHIFIEICIDIERL, ZOJFHEZT A~ ZONR RN
FRICHI I LT i B b o — B R0 =7 e R B A 2
BTEL TV D, iz, ZHHT G ot F B LA
FANT, AfEHae s | R —THEMERS AT DO BEE, i
W IRREA~OIEHEZ BHEL TV D,

. WHZERR

I o

fin

AR B3R T OB ER N T2 40%, OEM
FEREAARIA L, B BRI OB PR /TREIC 95, ©
D=8, MR TIEY F2V T IVEA DR 551525
TOHUERDD, Tz d, EHIENOSFE2RmMERT~
L (SERS: surface—enhanced Raman scattering) (24> TR
THF UL — LRI —ER L, Y A —
TR Rt —ETEL B VA — 2RI AT A
T, BEDRLBENSBES T D SERS 7 F a2 E+T L L
WAEHETHD AN, ML TIE RSy LIS OFE & 724553
BEns, 7 /94 —EEOT X TDLFDASRT IR
BfFEns72H, AT MV ORIEN K EECTHD, ZOMEE
RT D712, ez 13T /U AY — %4 8 AR SR (MOF:
metal-organic framework) ¥ C#EL7- 70— 7 OB EIT-
720 MOF 1%, &8 A4 LSRN T CHER S IV D 2 ALY
BHCHY, FrE Dy T E IR E THZENATEETHD,
MOF #8877V A% —Tl&, MOF BIZ&> GRIRAGIZH 8
WAESH, WAESNIZF 3T ) UAY —I1ZL>TSERS v 7
NELTIHRHEND, /U A% —& MOF OFREZRICKDE
R0 TR ATRRIC R B L PRSI,

AFFECTlE, MOF #7880 A¥ —% A CHillBNIC BT
DA ORI HZ B L LT, T V&L TiEAY
DT BRNTE, AV )T HATFBARNITHY . KGR A
BRER DS AU BERE DS Ay B S AR E DIRIRIZIL AWV B TVNA,
AV )T H AT BDAFBIN THLRF L L= ATT—FIZko
TSRS SN=-38 |ZZEHASHLD, SN-38 [LMRAY AT —
Y 1 ZHETLIZETHAAAIEL COEDERT, ZOAY)
T HL G SN-38 ~DEME R T HZET, PLBAFID 1O
VERRAE ISR T D IE NGO N L HIT RSN D,
HBRLER

RUA = EMZEVIRT /U A — (AgNW) AR L=
SERS 50 E & [h) EXBDH720 A=y @)X >
TFHIUAY —FHryF o7 U (LI AuAgNW £9°5),
ZO%, BIROY THREEREL T2 /U A —%{Efl45
728912, AuAgNW % MOF O—Fi T 5 ZIF-8 T L= (X
1, AuAgNW@ZIF-8)

1 AuAgNW@ZIF-8 DEEBBE FIRMIEEER a)SE E—F, b)TE
E—FK, A5 —)L/\—[Z% 500nm,

T, AuAgNW@ZIF-8 12854V /T /12 SN-38 D
ZATVN, SN-38 DR HHAEZ TR L T2, AuAgNW TIX, AV /T H
& SN-38 D 5 MR HHEILD DY, AuAgNW@ZIF-8 [ SN-38
OHEPHRHINTZ(E 2), 2NHO R ER L IY,
AuAgNW@ZIF-8 TIi%. SN-38 A% ZIF-8 Ol fLA @i L T
AuAgNW FHIZHETHZET SERS MiHENDDIZH LT,
AV )T I ZIF-8 \ZRESNIRNZEERLTWD, AT
FDH AR (15.7X8.7A) 1% SN-38 (11.7 X 7.3A) L0+
KEW, £72, SN-3813AV /T A LB BUKMENE =0, BR
KMERIFLEFED ZIF-8 IZE SN T VB 2D,

Irinotecan SN-38
(@) AUAGNW@ZIF-8 (b) AuAGNW@ZIF-8
; | A 0 min ; | e 0 min
s S
Y TSN 1% [ FUSSVL WYY
800 1200 1600 2000 800 1200 1600 2000

Raman shift (cm™) Raman shift (cm™’)

2 AuAgNW@ZIF-8 12k 5 A1) /TH & SN-38 DI FEL SERS R H,
a) AuAgNW@ZIF-8 ZRWLE=TA/—)LEDAY/THho®D 0 HHELV
30 ZH(F% SERS RRIMIL () & AuAgNW Z Lz SERS ARY
RIL () . b) AuAgNW@ZIF-8 % FL =T 4/—)Lth D) SN-38 DD 0 4>
HEUY 30 RIZHF5 SERS RARIKML () & AuAgNW % L = SERS
ARSIV (F). (Q. Zhang et al Adv. Opt. Mater. &Y ¥R &
10.1002/adom.202300856)

FaRT I THHAY )T I 78 SN-38 ~DZEWZHL P
TE=Z—T57-HIT. AuAgNW@ZIF-8 7'u—7% A )57
P 540 Hela MIFIZIRA LT, P o—T1%, AUV )T HT
JUERL 72 Hela AIAAOMIIRE 72136 (X 3a,b) 12,
FNENDALFaX—Ta B CRALRZ, 7a—7HA
%, L —H¥—% AuAgNW@ZIF-8 Yu—7 |24 . HiME £
721350 5 SERS AT MLV IEE LT, HIfRE . O IzE
WC AV ITH DA FaX—Ta b 1 FERICLINICIZS
FiImEn -7 (B 3c,d) . ZOFERIT, AV T IO
RIS SN=38 ARSI TRV EEIRLTUND, 31
L IZIX. M 25590y SN-38 D7 L 03 S 7=23,
BCiky 7 uvidstisniags o= (K 3e,d), Zhid, =27
F—BEN LIRS R E IR E CRZDZEERIBL T
W5, 5 I #%IZIEZ. SN-38 D7 F AN KELARD B THBL
BENDHIDNT2 572 (K 3e,d) , ZNHOFERIT, 5 FREE %,
JAE 3500 SN-38 DEZICRIGELIZZEARIRL TS, BLRE
WZEIT, A Fa_X—a RN 24 FEf 2725 L, SN-38 D
T IATHI I PR Gl HE N7 Ae o7 (] 3e, HR) .
Ziud, PR IO N O SN-38 DR FE MK
TLiT=72 s THEEND,



Intensity (a.u.) ©
}
—
Intensity (a.u.) &

WM
1h
800 1200 1600 2000 800 1200 1600 2000

Raman shift (cm™) Raman shift (cm™)

3 EHRMICHITD AuAeNW@ZIF-8 NERERICKD MU/ THU NS
SN-38 ~DEMD IR . HelLa fIAD )MAE H LV bKITHEASH
/74— —J OAFEMBER (ETITHER) . 1) /T
HTUIELT Hela #HIRE. HIREE. DA SR LF R TIELT:
SERS ARYMIL, 7/ 74 —TO—T (& SERS ARVMLEIRET
SBEMETHAIMAEEZFHERNICEFY. AIERIEHKREL, (Q
Zhang et al. Adv. Opt. Mater. KXY #mEE 10.1002/adom.202300856)

SEXH

[1] G. Lu et al. Adv. Mater. 2014, 26, 5124

[2] S. Kitagawa et al. Angew. Chem. Int. Ed. 2004, 43, 2334
[3]1 O. M. Yaghi et al. Nature 2003, 423, 705

[4]Y. Sun et al. Nano Lett. 2003, 3, 955

3. SROMEDIRE

B, /04— RRae —EE BT, MiapmRE
ZATIZAORKHSe, PLSAFISY & DNA 728 OHIRRNY)
& LDy 1A EAEH ORERFIMR 21T > TD, fFRINIIC
I, F /A —T U RAaE —EESBICRSE, Ml 3E
WGBS AT IV AL, AIEEMEISHL TV T ET
5,

4. &F

4.1 ZMHRX (BEEHY)

1)  Han Wen, Jiangtao Li, Qiang Zhang, Tomoko Inose,
Whnnes Peeters, Beatrice Fortuni, Hitoshi Asakawa, Akito
Masuhara, Kenji Hirai, Shuichi Toyouchi, Yasuhiko
Fujita, Hiroshi Uji-i, ‘Length Controllable Gold—coated
Silver Nanowire Probes for High AFM-TERS Activity’,
Nano Lett., 23, 1615-1621 (2023).

2) Mathias Wolf, Kenji Hirai, Shuichi Toyouchi, Brent
Daelemans, Eduard Frona, Hiroshi Uji-i, ‘Host and guest
joining forces: a holistic approach for metal—-organic
frameworks in nonlinear optics’, ] Mater. Chem. C, 10,
9471-9477 (2022).

3) Kenji Hirai, Hiroto Ishikawa, Yasufumi takahashi, James.
A. Hutchison, Hiroshi Uji—i, © ‘Autotuning of Vibrational
Strong Coupling for Site—Selective Reactions’, Chem.
Eur. J, 28, 202201260 (2022).

4) Shuichi Toyouchi, Mathias Wolf, Guilin Feng, Yasuhiko
Fujita, Beatrice Fortuni, Tomoko Inose, Kenji Hirai,
Steven De Feyter, Hiroshi Uji-i, ‘All-Optical and One—
Color Rewritable Chemical Patterning on Pristine
Graphene under Water’, J. Phys. Chem. Lett., 17, 3796—
3803 (2022).

4.2 IR (EHEAZL)
AL

EELNS
14 EE

AL
4.5 %F

BN
46 BE

a. BHFEE EEESR

1) Kenji Hirai, “Modulation of Chemical Reactions in Optical
Cavities”, 2022 KJF-International Conference on
Organic Materials for Electronics and Photonics,
September 1, 2022.

2)  Kenji Hirai, “Molecular Chemistry in Vibrational Strong
Coupling”, CECAM Flagship Workshop, June 22, 2022.

b. {B#HEE BERNER

D T, IR B IS L DM ER 5y - D W
7, A AR 2023 FAZERE, March 23, 2023.

2) S T, “Synthetic and Coordination Chemistry in
Cavity Quantum Electrodynamics”, 28 72 [RIgE A% 5]
#i%>, September 26, 2022.

c. —iER (BREER)

Farsai Taemaitree*, Beatrice Fortuni, Yoshitaka Koseki,
Eduard Fron, Susana Rocha, Johan Hofkens, Hiroshi Uji—
i, Tomoko Inose, Hitoshi Kasai, “Investigation of nano—
prodrugs intracellular dynamics toward highly efficient
anticancer drug delivery systems”, The 23rd RIES—
HOKUDAI international symposium, December 5, 2022.

d —RHEERES

1) a Kk, (UE fo&, EH: @, Taemaitree Farsai,
mE B, KA YL, £ o, Wen Chentao, Susana
Rocha, 1A #1CL, EMEE 7%, “SCBJRPTHIEICED 3
WRITARAEAR AR N ERK TEMER#k D 1AL, 2022 45610
ZHIFE, September, 15, 2022.

2) 38 ZE O *, Zhang Qiang, F 42 #, il M+,
Taemaitree Farsai, V-3 ., EMPE 72, “@ 8 A%
EREWBE LR T/ UAVICEDP B AH DR
HHBTROBIE” S 16 B0 F-FHFEtiR 4, September,
19, 2021.

3 ok AR, TG 2, TH R, “HREEAEFIL
7= AT L FHEARONBAC R, 83 [ Y
PP KR ITEI S, September, 21, 2022,

4)  Eff EEx, Resn, It 2 ENRE 2, “IREmAs
AN LD NMESE IR DTSRRI O HIAN”, 55 83 [2lI 4
PRI, September, 21, 2022,

e. WIER LRV LT =T ay Tl (L4

1)  Farsai Taemaitree, “Visualization of ERK Activity
Induced by Nanoparticles—Assisted
Photothermal Stimulation”, Farsai Taemaitree, The 6th
Australia—Belgium—Japan joint online symposium on
excitonics and cellular communication, March 20, 2023.

Plasmonic

2)  Farsai Taemaitree, “Visualization of Extracellular Signal-
Regulated Kinase Activity Induced by Plasmonic
Photothermal Effect”, The University of Melbourne and
Hokkaido  University =~ Workshop on  Therapeutic



Nanomaterials, February 22, 2023.

3)  Kenji Hirai, “Coordination Chemistry in Strong Light—
Matter Interactions”, RIES-CEFMS  symposium,
December 12, 2022.

4)  Kenji Hirai, “Effects of Vibropolaritonic States on
Molecular Chemistry”, SPIRITS/LIMNI joint workshop,
December 8, 2022.

5) ST SRR R TR ST T ST
WM E 53 R F IR R AN gE 2 T B 55 - FHF- D WF 5%
JBY ], August 26, 2022.

4.7 PURTDHLOBEE

1) The University of Melbourne and Hokkaido University
Workshop on Therapeutic Nanomaterials, February 22,

2023.
4.8 HEREWHER
a. FTAXEIHAE
PN

b. REZFLDERME
WL —F o —

c. RIEME
WL —F o a—

d. EE#RBR

1) Prof. Steven De Feyter, KU Leuven, Belgium

2)  Prof. Johan Hofkens, KU Leuven, Belgium

3) Prof. Susana Rocha, KU Leuven, Belgium

4) Prof. Paul Murvaney, University of Melbourne, Australia

5) Dr. James A. Hutchison, University of Melbourne,
Australia

6) Prof. Virginia Martinez—Martinez, Universidad del Pais
Vasco, Spain.

7)  Prof. Loredana Latterini, University of Perugia, Italy

8) Prof. Maurilio Sampaolesi, KU Leuven, Belgium

9) Prof. Paolo Samoli, University of Strasbourg, France

10)  Prof. Gang Lu, Nanjing Tech University, China

11) Prof. Hua Zhang, Nanyang Technological University,
Singapole

49 FHEA/RRR HRRKRLE. 58, AREE. #
)

. MEHREMBE

D EREEZ BRI (A) | Bl R A3’y ZH i
T2 AL DEERI O BERTEALARI L AIZE~ DR
2021~2024 G-

2)  ESRET | FAREEIE (B) | KRS I D BTG
ERIRAUIAS AREEE O |, 2021~2023 4 E

3 P BRERAOITE(FER), BALE CAESE W
Ry R—H —DB%, 2020~2022 4L

4)  Taemaitree Farsai. #ff 221E @ A% — k4%, Label-free
intracellular dynamics investigation of carrier—free
nanoparticle-based drug delivery systems, 2022~2023

R

Q

b. KTy SZFEAITE

D ENREREZE, 1497 1L rofifdf=aa=
=3 a VRO 7 O e SR LR OFEST . BFSE
LSRR, 2019~2024 4EJ%

410 =¥
1) Wen Han, ALMEE KR FBAE BB AR S A E

411 HEBEEW
a. BHHEOEA
7L

b. ERNDZEZOEE

S fd — . Early Career Advisory Board,
ChemPlusChem (Wiley—VCH)

c. AL FfE
EREE, AR E RS AT AL
(iCeMS) & B #i%

AR T BB EBAREKRE BERE ICHIEER
K EHERIZ
Taemaitree Farsai, BAL K5 Z e R = 5TAT Bk

d. FMEAMIEE O 1
AP

e. LR COMYFER B (5, HRA ., 45, HIRD)

1) T, SRS BB, SR 2022 4
10 H 3 H~2022 4~ 11 H 29 H

2)  AefdG@EAE. WES 1, PR 2022454 A 15 H
~2022 48 H 4 H

3) IHEWMBIERE, =TV TR, EMBEZE. I
fd&— . Taemaitree Farsai 2022 4~ 6 H 15 H~2022 4= 8
H3H

4)  TEHE., =L s buo=g AFE. IR
2022 4F 4 H 21 H~2022 4£5 H 26 H

5) IR, M AR 11, I, 20224F 10
A3 H~202341H 30H

6) L, AEREHMITEER I, FHE . 2022 4 4
H 12 A~202248 A5 H

) TR, MR TR IT, S, 20224F 10
H 6 H~20224-12 H 24 H

8) apdEAlH. BRE L ARM 20304F=L Y fhu=7 R
Ofk, FHEE T 2022 46 H 15 H

£ ACKEISN GO WA Ceb e, 4, H125 . S00R)
AL

g. 7N —FIEHE)
BTN

h. - FLeSEos5E
BN

i. RARZ-BEWIEE L
%ML



j. AE LA L O L2 A OB IR

ELFA:3A

D EEBEE.EWRAZER: &L 0FW|S) .| IESmE S %
FIH U7 R SE R D36 SR PE T4

2)  ARZEE HERETRE L (FERE) . v— Y —RiEE
ML= 7 2o DAL &S

3) K, AR L ERR) . SIS
HENSFTREIRFIC 31T 3 RoCHBaAEARIN ERK T5%
A DAL - AT

[ESR= SN

1) Wen Han, & @B P 1+ (FF#F) . Gold-coated
silver nanowire—based Tip—Enhanced Raman
Spectroscopy probe for long life and high enhancement



aAE—LUMNERAE S B

Bow wEEER (BOKPE. BE, 2010.4~)
Hez ERBIR (BoRBe, L, 2016.4~)
FTFSE R R EREY (2015.12~)
FHEMER ABRE (2021.4~)

JRIEEE sER2EBY (2021.4~)

1. WHEHEE

XHREIPTIE, ABHIC, R FURH e 2 R Mg e
B OERFEL CTE Iz, B2, fifHOfio7z=ze—1L >
NXBERNWDZ LIk, BT, MR N E e
EL L TERORBHI LTH, XBEHTIZ IS < H
ERHT~OBREMNB <, XBOBmWBRIEE TG Z LIC X
V. BEETTME CIIRER, v~ /e A— ML EBZ
LEZOHHEESL . WEURICT A0SR, HITE 3K
THNCA A=V 7 TED, ZThICLY, BB T2
B AR IRRB IS WIS OBIE N KBS 5,

AFF B CIE, BB HE T L —V —7 S0t
B R 2 b — L MR ORHE A e RBRIEA L, w7 1
RIF D OFEAOMRE TEA A=V 7T DR L
ISR R R 5, Zhut, Bxlcl o TRELOxG L
B~ aiekRE R R - o iE LR OV O R
2 ECTHROTEETHY . EGRENOWEAEICE DR
JKWBHEGE T, HILWVAMAE 52D T L—7 A—% b
oo LT 5,

2. WFZERR
() XBEHBEFL—YV—2HV-EHERERDITORE
ERIRIE I f 1+ =53

XHEHETF L —Y— (XFEL) % MW7 8MER A kL
TEOHEREE B LT, MARE Lz vkt
— L N XBAIEEGEL (PCXSS) 1EOE A D TV 5,
XFEL 7 = & bt —F—D OV 2tg & FoZ & 2
LT, XHREIC L2308 0E 52 < WIRPCcEARIR
BICHDAEMREEE AT v T ay b A=V T 5,
PCXSS MIE BV TEIREE & B R RBICRFF T 5~
A 7 miEEE AT LA (MLEA) OfERLZIZ, dbko 2z U
— = ANOWHUN TLAEEFE LRI LT\ 2D,
HZETiX, SACLA & DIE[EMFFEIZ L Y BI%E L 72100 nm
BRI AT LERBTF ¥ o= KM LTzF E—Lha
t—Ll ¥ hEPiA A=V ZE (MAXIC-S) ZFIH L
7= (K1), MAXIC-S i, Kirkpatrick-Baez (KB) Bf&
DOLJEIFENCI T —I12 kv, XFEL &, BV ZI1g L 72<
EIERIT, 100 nm FRIZHEN UBEHZ ST 5, BBHM#E
TONTEEEIL, SEINEOEBEXZEE L TBY, 2l
XV, XFEL ®¥ > 7 vy a v hTOLERE2 nm &5 it
AEmMR a2 FEIE L, Z0HEEICEd 55 L% Nature
Communications FEIZFEE L1z, HYiZFIEiL, BANLFERIZ
£V T2022ED AARD N F R A NE T DR ITEEE

ni-,
LR MPCCD
CriC% B
ABET 29 .
= 7 T § \ B
o= KE&%%%% Cal " >
2B TN
‘_,...’/ ". BB \‘\ N
| W \;/ :
ST

[

B1 F+/E—Lae—LYrEHFAA—DUTEE (MAXIC-S)
DEXR, £LIF. EEBFRBETFHEMBECTHRE L Cr/C ZEED
BrER, X4 —)L/x\—: 60 nm,

MAXIC-S Wb &, HtF/ A— i A XDOHFE
MWD b DG EFE - 72 RIS BIENTZ S XD
1272 %, XFEL TOREIIBEL CH 50, HBMEOH 5
Mg Z R ORI FIx LT, 2ROk Frboae—1 v
FEMARZ = ZIGL T, 7222 LIk v,
3D A A=V TITENHMND, EBRTIE, WRTTT
U BRI F WO T BRUEPRL I XFEL 2k 4 & gL,
KREDEYARZ = & FHIT 2, JIE L7ZEH /R Z — i
5, BN E— AN Yz ol F — DR, e ST
BOHEE, REUANLD ) A4 XDBE L Vol —#HDT
— ZEREAT D) FEEF ISR L, 3kchlifr—4% %
B L7z, 3WommrT — % 20 fHEET 5 Z Licky,
Bl 3 ket & FHERL L. XFEL 12X 5 3R A A—Y
VT HREIE LT, ZORE%E Optica ElZRE£ L (K2),

XFEL B /3% — 2 ifl52

s,
acKgroun
e b A
M%ﬁgux'r—iu 2 EE | :
— «) -
} — 10 nm

B2 MAXIC-S ZAWVERFES/ FIATUILOIRTA
A=Y

SRmEHT—% 3 RuikHE

(d) XBEHREFL—YF—Z2AVEREEAREM O
HEBET/ LRI

XFEL % FU 7o Rk i Al A B 0 B 5 5 /) L ~L 48
%, DFIEEIZERIR S iz NEDO TRk & F H o
TREBIPE RN A1 7= I r RE AR TR 2 B e T 20 B 6
) (WHoesymdE . lEEQ) o PEFC FHMfENT 77 » k
TA—LDO—BELTHED,

SACLA ClIE L7-REIEAEL D = & — L > MEdTT
— X @D SAXS T bk LR &8 7-, SAXS fi#HT I,
WHL- D72 6T, BIFEER (77 A L— 1) BT
TX, SACLA AT O AHPANNE 2, HERD SAXS AT
TIEHR 2R D> 72, MAXIC-S & JHV /21007 A — kLR



Y6 XFEL 23 W REIC T A HHICER Lol L LT, /&
T & FRE L7 SAXS T bivd, ak—L v b
B35 — & 7> 5%, XFEL S IRKL T2 Li=os, kit
EERIZMP LD, EROTRICHZYS L2 XFEL
DS DA JB 1 2 72 o T AN IR T & B ATREME AR L
77

() X#REHBEFL—YV—2RAVERERIRLE—H
HoEBGESF/ Fv3042)E—Y3y

SACLA E¥FIRAHET 7 7 F7 A GRES TRtz
NE—MEOMBESF ) XvZ7 7 2V E—rar ),
R&EE - AHER) o—BE LT, ABFEAKR = L
XF—MEOA 2= TSR DT, R rTEER a0
FHUZMNT T, B E B OB B B 0D BR 3 S R ER
OEL > TND, ZHUHHBHETHW LN AKX AT
X —MED & 52 58 Eo oz, 7 Leur
TOX¥ I HZ V¥ —2a VBUETHD, L, &
PAMBEOBEE Y o 7 T e & T2 0ER O 43T U
HEN LELIEHEE oo CTE T, 200D, 7oA N
sSIVAD SACLA ZFIMH LTz, RO ST - T HIT
WL D

3 HEYMREAKRTBRENDT / LALEBEHEED POXSS &ITk
BAA=DVY

LEEERT, BREBEORMREMOF ERME L
THIEBZENED 5T\ 5, BIEOELKASHFIZEL A
WHENTWB Y F U AL F BT, BgE - /T, &8
BRI IELFKMENARETH I EBNIHEEZ - T
WL =T, RO FEEREZ VTS 7D, TR
LT ERERICHND &3 kT DEBERS D, 2EE
IR, TR D A R AR AR A BRI OO EERE R R B ©

EEWZ I, K LeatomnwkItRoERMTH D, Fiz,

/N - BELORFMLOIIFCE 5, T4, FEIR
EBIREMEIE LT, TEAT 7 A LRERRINIRIEST D0 5
AT IV AMBBEREZED TS, LLRARL, kit
b REREMREIL, BT X RO BT K o TR dRL
DT ELNT 7 AEELTCLE I 2, Bl iR
MIDRIEFIZEHE LN E W OERH -7, £ T, MAHSE
L7z SACLA #F\ 7= PCXSS HIEE{T-7-, #UEbkI 11X
PCXSS MIEDERNC, AREECTHL~T 2 L LB

MLEA ~EfA L7z, 253252 LT, MiE<L L big,
R E TENT 7 ADODT R T A N ERRT
DR L HDH L EHITR LT, EHIT, Mmkia LY
BENCIRZ D72, ~ VBT T 7 4B 20T e
BEOWH 7 E~DIEH BRI SN DHHLOT ¥ 2 VBRI
YL % S8R S W72 MorphoCIEP Z #1721 Bi%E L7z, Z Dk
F-% Nano Letters FEIZFFE L. #Bi#{ 5 ® Supplementary
journal cover [ZEH S 7z (K 3), £/, ZORITET]
TEFHEcHE SN,

(d) BMERBERFTOBRELICHITI-HE

BN N BAR S NI B B BT AT RE A g0 (AEEBE)
(8L TR BB IORS SISERT O 7o » OBy 7 7
Ty RREHE ), FRRKRE AR o—BRéL
T B A I T2l bR S AT 00 S EE AT )V 72 4
DOBEFZHANBAR 2D =, 20224E 8 1%, B2 Efrato &
b, 2k A % (SIN) B 5 O FHELFHR, SIN & D
KEFLIZOW T ORI E DT,

BRI TR, ER1 DO RBELHRETE S0,
PERTILIE T & W R EHHE 5 ORISR IR T 5.
ZEKBELERET 2 2 L THIO TH BT R o T, sk
T 0 OMF 22 FABELZ KT 5720, 4RRBRY ¥ k
ZIBIEA L7z, ZORE, BFEOYA—AR2Y v |k
EADETIEDORY v MEEIZT 22 LT, BEBYH
ABIDRRESMBIEND Z L 2RTT 2R’ H LN,

LY AT AOFEBITIE, FERRLE DD
BELZIHT % 2 L bR R, B E RS
R AT 2 EFIA LT, fdRLF OEM & LT
A9 % SIN #IE2 L0 FELEFHR Lz, ZofER, K
FHAIY AT ACRIET 5 22 F AR TlX, B &100 nm
@ SiN HED B OB FHELITHH SNpNW 2 LB gnoTz,

INETHALTE MR ALZIE, A X8 mmX 10
mm @ Si/SiN F» FOH LN, 1 mm D SiN ZZA33 X 3 A
ETFHA L Thotz, FEDT L— NIV TlE, 22
SKEELABRE SN TV DERP XU, 57 Si 7 L —2ah
DOWELLNRP SN TLE Y EWIHIFERH-T-, £ T,
VA7 LAREEBR DT 4 ) VT T T 4 EER AR
ALT, ALF v FH A XOHLNTS mm D SN Ba 15
B Lo A 23 E LT, BY A XDIRIZLY .
AREHERBF OHENRR SN, ZRETHWY, Ay
a—&—%&FH LU CREEEE % SIN B LICERTTRETH 5
Z DD BT,

() U337z tILBEH

DR ICEAR S TR B Bk e (B3 G
& THRIF- XL —F— A A=V FOEBRICHIT -7 F
7 x VEIREV FRAREE SRR o—BRELT,
7T 7 x % ZRHEICHIA U7 iR L D B &
7o 20226EPEIE. KEFEHESLY T 7 = VEOFEH, HILS
T 7 = DB O RHEGELSRERIM, BN T 7 = VIR R



R LA BT /Ry 7y ay MEffR g —
HEICHSOWTOWZEZED =,

BFEMBRORE RV A L L CHEEI-2 tm BEDOA
ST T 2 VERTTCICHIRENTWS, Ll b,
IhE XFEL A A—Y » ZHIE~ISMT 5 &, XFEL B—
LDV A Ra—TN, I 720522 DLHEH—KR
B E TIRN > TRY . 7 —F T LI T & 20 Rl
LR AET D E VI ER S - 7=, 9. B IEO KHEE
kDT, £B7 T 7 = B REMCAKTE D554
& (CVD) Ly EHEBERLE, IHIC, LbEh—=R
VIEDE Cu 7Yy RADIEE a2 N T, Bk
SR YL T 5 Z LT RGO 100fF2L EomEig s b
DHMNI T T = R EFER LT,

SACLA TS & DD XFEL A A —P 0 7Y A5 M
FANWT, KREEENYZ T 7 = U EH 6 O S BGELIRE & 57
i Lz, A fhn 7 E I B IcBlE U-, FERici<
(20 nm) EEH I /M WEST A F (SIN) & b
L7z & A, (RZEHJE B TIT SIN #EN S O &
FLEREE DM — 5T, BT/ A — b LD EZERIEE IS
T2 @EZEME BB T, B T 7 = VIERMER T
5T EBHALMNTIR 0T,

VERLL 72 BNLY T 7 = VIBESERBL 3R & L CHRE T %
MEEPD DT, Au T KRR A BT 7 7 = VIR
T - BRI S, P B & T BRI CREM L
oo BN T 7 x VEICRBHERIC X AT A O T,
SINJEE & [FERIC AuT VR 2 RFFC& 5 Z & &l L 7=
I 5T, SACLA IZBWT, Au F/RiFnby v 7 v a
v FEWIARZ = B RET D Z LIZ BRI LTz,

3. HBOMEDRSE

MHFSE S B Cld XFEL Mgk SACLA S0 RAY U e it ik
SPring8ZFIfl L7zA A=Y v 7z L T\ 5, &
KR CTHRRIEILD 2 4EWRE 2 A A—V 0 7T D5
X, WK CORMEE R DISREEZRIES 5/ WEEA
A=V U T AR E MRS T 5, FIRICM A T,
NEDO O7'm¥= 7 NELE U T, FEFES & L=
ELBESDICRIBSE D, £, BRSSO R
v <, BB LRI AT AR Wz Z oo
FROWNEEHED D, 7T 7 = VIV ORSICEL T,
FPNE, KEREENY T 7 = VEIZBET 2 ZivE TOWSE
EMSUCE &, 7T 7 = IR I 7205 & A
Z—hIHEDH,

4., #H

4.1 MR (BEHY)

1) H. Yumoto, T. Koyama, A. Suzuki, Y. Joti, Y. Niida, K.
Tono, Y. Bessho, M. Yabashi, Y. Nishino and H. Ohashi:
“High—fluence and high—gain multilayer focusing optics to

enhance spatial resolution in femtosecond X-ray laser
imaging”, Nat. Commun., 13(5300): 1-8 (2022)

2) M. Nakano, O. Miyashita, Y. Joti, A. Suzuki, H. Mitomo,
Y. Niida, Y. Yang, H. Yumoto, T. Koyama, K. Tono, H.
Ohashi, M. Yabashi, T. Ishikawa, Y. Bessho, K. Ijiro, Y.
Nishino and F. Tama: “Three-dimensional structure
determination of gold nanotriangles in solution using X-
ray free—electron laser single—particle analysis”, Optica,
9(7): 776-784 (2022) [BFHFNILE]

3) A. Suzuki, H. Tanaka, H. Yamashige, Y. Orikasa, Y. Niida,
T. Kimura, K. Tono, M. Yabashi, T. Ishikawa, Y. Bessho,
Y. Joti and Y. Nishino: “Femtosecond X-ray Laser
Reveals Intact Sea-Island Structures of Metastable Solid—
State Electrolytes for Batteries”, Nano Lett., 22(11):
4603-4607 (2022)

4.2 SR (BHFEALL)
PAAY

4.3 8- B - BWE
AL

IWE S
e L

4.5 H¥
AL

4.6 b=

a. BHFEE BEERER

1) Y. Nishino* : " H By E A ELD XFEL A A —
7", SACLA Users’ Meeting 2023, 4> 74 >, Japan
(2023-03)

2) Y. Nishino* : “Femtosecond Coherent X-ray Diffractive
Imaging”, MATCON 2023, Cochin University of Science
and Technology, India (2023-01)

3) A. Suzuki* : “Probing Nanostructures with Coherent X-
rays”, ARN Young Scientist Forum (AsiaNANO 2022),
Busan, Korea (2022-11)

b. A#EE BERESR

1) FEH HHE: IXHBARETL—F—Ickd7=24 1
Bav—L o b A=V 07| BTSSR 5ER
e, dLfEE RS, Japan (2022-07)

c. —HEEE (AEES

1) A. Suzuki, Y. Niida, Y. Joti, Y. Bessho and Y. Nishino* :
“Damage-Free Femtosecond X-ray Laser Snapshot

ﬂ

Imaging of Catalyst Layer Nano—Structures of Polymer
Electrolyte Fuel Cells”, 242nd ECS Meeting, Atlanta,
Georgia, the United States of America (2022-10)

2) Y. Nishino* : “Fixed-target in—solution XFEL coherent
diffractive imaging”, Coherence 2022, Online, China
(2022-07)

3) A. Suzuki* : “Reducing background noise of X-ray

crystallography  data  through  improved  sample

environment”, Molecular Movies International Symposium

2022 The molecular movies and beyond, Yokohama,

Kanagawa, Japan (2022-05)



d. —f#&EE (BREs

1)

e. MIBEL:-LURSHL-T—HiavIRE (%
o)

1) A. Suzuki* : “Focused coherent X-rays open up new

opportunities in microscopy”, The 23rd RIES-THOKUDAI
International Symposium, Sapporo, Japan (2022-12)

2) K. A. Katelyn*, M. Jeem, S. Ogasawara, H. Ohta, A.
Suzuki, T. Katayama, S. Kohara, T. Koganezawa, R.
Kumara, J. Nishii, Y. Matsuo and M. Ono : “Exploration

of the controllability of the atomic structure of film SiO2

23rd  RIES-Hokudai

[Takul, Sapporo, Japan

using crystal surfaces”, The
International Symposium #i
(2022-12)

3)  gaR B TX MR SRR IE O R AT 1A T 7R
BHREEOBRBABATE ). A 4 F5 TEndsy 7B )
VURT T A, W, Japan (2022-11)

4) R Bk TX RS ST IS O e R AT 1A 1 72 3R
FHRBEBATE 1. 46 25 ISy TEIE A 74 & 2
F—. AT A, Japan (2022-10)

5) SRR IXHRL—F—2NRO LT EEEER
MEtOWEE T/ WiE 1. ALE RS E R E T
RISZ 30 JA4FREa i . ALK, Japan (2022-10)

4.7 PURSHLOBE
VELIAP

i

i

4.8 HREWHR

a. FTRXREIMHE

1) B e (ERGTT A ARS8

2) =R FZ (EESTT A AT E)

b. REIE L DHERHE

1) PE% HFHI(h 3 ¥ HEhB RS0 © 12020 4
SACLA FERIAHET 10 7T A TR XL F—
MEIOEERES /v Z7 72V —T 3], 2020
ERE. XHREBE T LV — —hii% SACLA # VT
A=A F—MEOWMBEF / ¥ T7 74 ) E—
Ta v E B LEEETT O,

c. RiEHR
e L

d. EfERIHE
ML

49 FHERNKRE WMIRARE. 8. HERE. HRH)

a. HEMREMYE

1) &R BIR, BrAivaien gE, ok X MREELIC X 5 @)
A8 X ARAIT L2 1) U 7 IR FE R & R 7 LoD B
2022~2023 4

2)  #K BIR, BRERAORIZE (W3F) . HRLF X BRL—Y
—A A=V ORERBUAT IS T T = L
2022~2024 4

b. XETJOTx b - RRAHAR

1) 7E% A (NEDO) THRRES - 7o & ) ~—WiE
REEOFRNT ., 2020~2022 FEFE, XRAMRETL—V
— Wiz SACLA Z W ab—L Y NaiAf A—T
70T &0 BBk E L AR TR & SEh T D,

2) A HRK(ARMENEANBE - EEHEES) @
ERER X BT B — AT L B E O RERE R A A —
VT, 2022~2024 AEEE . 2000 T,

3) &R K GWAERIFHERE ) @ IXHRL—P—
2 & 2 2B REMMEORE T RIBEGEA A -V 7
DIFEFE, 2022 R, 1300 T,

410 ZE

1) A. Suzuki : ARN Young Scientists Award (Asian
Research Network) 2022 4% 11 H

411 HEFEES

a. DHIMEDEE

1) 7EE HH] BARSSEEESE (2017 45 10 A 01
H~Hi1E)

2) PH% #HH] : CREST « & & 2N FHAMEEL TEHAEA &
EEBROAHEOBEICE DA TV P MR .
FENT FIE DB LR ) IR R0 H— (2016
406 A 16 H ~FAE)

3)  FaE HH  SCGHENEE B BT BOR MR TR AT
Britset o ¥ —HMHER (2013406 A 27 H~
BIfE)

b. ERSDEEDRE

1) 7% FHAI : SACLA =—H— Rk 3FaE R (2013 4E
05 A 01 H~E{E)

2) T A AAEFEA X - EU VMG FZE S
JL—FEE I (20214E4 H | B ~BILE)

3) 8K BIK : HAPEFERFES - BEEREA T Y VR
UL TuarsT AEE (20224£06 401 H ~BLLE)

c. FE-FE

1) % FAI : BT R BArsE R (2010 4F 04 A
01 H~3IfE)

2) &K K BT EMISEE (2016 4 06 H
~BIfE)

d. HEAHEEDIZE
ML

e. EXTHOELIFBERE (K. BERL. BHLHE. D)

D) @@, S/ 7o Y= F A s AR
I, PP #AI, 2022 4511 A 10 A

2) 2Tl AREmRTEERIL &K K, 2022 4
10 A 01 H~20234203 A 31 H

3)  TEE. SRR, vEE FHHI 2022 410 A 01 H
~2023 4£ 03 A 31 A

4)  TEEER. AR TR - EIRE TR, R R
2022 410 A 01 H~2023 4£ 03 A 31 A

5) T, BHEHieGEEE . W S 2022 4 10
A 01 H—~20234203 H 31 H

6) &Fdm, BEABEHE (FryvavrkITS
=) ELLOFOVYA TR A A, 2022 4
04 A 01 H~2022 4£ 09 A 30 H

7)) LEER, WML bo=7 ZAEE (BRKEE). &%

A B, 2022 404 A 01 H~2022 4209 A 30 H



8) LFH, AKEHRITFIERL K PR, 2022 4 04
A 01 H—~2022 409 A 30 H

9) &M@, RELAM /77 780 —=nHEIN
A AP A AOFWE, EE SR, 2022 4F 04 A
01 H~2022 £ 09 /1 30 H

1 OB EFIERE, T A A=V 0 7. 1Y SHI.
2022 4£ 04 A 01 H~2022 4209 A 30 H

f. ERLSNTOFEEHEN (MR, BRL. BHLEE, 8
fE)

1) % FHH, KRKKZEF/ A2 F/)T27 /0
DG RSB S 1 VT A X EEE
2022 4206 A 17 A

g. TOM)—FFH
BT

h. 3l - TLEZDHRE

1) SRk BR, WS HRI: BT T3 2022 4205 A 27
A T2EEERM 2R RE bR & F /s
TR~

2) #ARPIR, AEY FH =2 —AA v F 2022 405 H
30 H T&FEREMS ONTEREARZ” ALK B B
BACHTh L= E %)

i. IRRAKY - EEMRERE
BT

i BLXRARUBIZMOIRSRR

(CE==Z AN

M2 0A



Y E IR AR

SEA= ]

AHEHMAATIE, BEFRZOEGHEEXZ DMEAIE & YHETE
HiiZER—R&E LT, 74 FZI ADE=ODRMEEMEDF &+ / #8
DRI, EFEOERBEECEDRAELER LICAT 21O D5 FHEE
FHOBE, HFRLEAEERS R TLOYEELE Y Y-V RBEUR
EY A= Z~OYHEERRZE RV ERYBOMRE, /LY TRER
SNEWRELGET (A VMERRE R EEBEMHOERE T
NERWET NS ZBRRICMYBATOET, CO&SLEHEEG, =
MR TRICIT DM B OREET /A ROBIRICEMLET.



A= O F /I ERES B

# % BIJU Vasudevan Pillai (Kerala X%, Ph.D.{b%:.
2016.2~)

HeEdZ EE O BEK KRR, R, 2017.4~)
By # WA it (KRBTSR, R, 2022.12
~ ) . SUBRAMANYAM Palyam ( Indian Institute of
Technology Hyderabad, Ph.D.{k%, 2020.12~2022.10)
HHMBA R Br

fH S SOBHANAN Jeladhara, BHAGYASHREE Mahesha
Sachith, ZHAO Hanjun, ZHANG Dong, AKTER Rumana, &
N, KHATUN Most Farida, DASTIDAR Rahul Ghosh,
WANG Tianci (BRBEFHFBE)

B3 XU Kangjian, LEI Duan, WANG Qiankun (Bg
FEREAE)

1. wrZeH

ARBFSES R, ER T Ry b LA FHB R L
VORI S BT RIR AR LI AR% - BT + b= 7
FMEBIOR%E, BLOEALEMH Lz L— =tk
7 & MU T2 IS R DB 24T > TV 2 (1),

LT 4 b= 7 BB L— P2 B O B L
R D ARPERE R IO BRI R AR, R
FRNTRIHE, L — Y — I 72 E OB e 1A
7 A= EN D,

. Fluorescent Molecules & Nanomaterials

Nanotechnology

Singjmmoilf-m e Detection

. Photocontrol of
Biofunction

B et
S55 285

Electron Transfer Systems

1 AMESHOHARHRE

2. WFZEMER

HEE RS eI T A OB TR KD Rk
BRENMEFS, B LWRIMEST / 27— Loy E#
FBAFICIANT TR A TN TWD 7+ b=y 7
BChd, FriZ, BFIREREST DT A =P A X

(GR20nm) OEAMET /e (BT Ry b) i, Mk
FIFECE T - IEFLRSFREZ RS it ik L LT
WFRDREANAT O TN D, FTH_a T A0 A MfE R
. RG22 R DAE DAL, IERITEWET - EAL
MSRFECFME 2 RO/, IR H ST 5 sk
MR CH B, Frx DT N—F1F, Flix D<o T AHA b

BT FEERIZBNT 1 F LV TR B 21T 5
LiZkoT, ZoFEMAMLICHIT THERRMRAEZIR L T
W5,

—file LT, AR ;t/\m/f“‘/ﬂ:f"/\”u7“7\734 Mz
W, ~T AR RIS ERNERIE ik, B X
Uv%&mﬁmwﬁﬁ%t®%t¢u_waﬁﬁbto

AR e 7 A A MIKGEROMEIE LTH
YThY, a7 ANA FaEGeE i GE - 2B ERO~
TSI, AR INIZEBR X v U T Ot L OUE
DORFEEMESEDH ETEETHDL, LnL, EFHRY Y
T'T 7 4 —RT =& MR ERER DO FIE T, B
WNOFTLEDONL B DO~T a8 2 EK T 5 2 & X
ThoTz, £ T, FAILMAPBryO X7 AHhA M}/
RIS L OV~ A 7 BRIz B W T, e s AL RiER
& (MAD F1E TS TOEEE AW CRATIZ N1 5 o A
21T, MAPbBrl) o~TF m S0 7 2 A MG AR
L7 [ERM-1-1] (M 2), fFRLie~T rEEgin 7
ABA N TR L > TER LZER T Y U 7,
O Br Uy FOEENS 1 1 v F O~ LR L <
Bt S, LU THIREIND Z 2R Lz, A%
KGHFBESLETT A AT - oO~T a8
THRF—=T 7T F—HXa T 2AhA NeBRT LD
OFEERETHLOTH D,

h* Br h* Br h* h* Br Br— h*

K2 MAPbBr); NTREAERODIR A MERDIEMESR L
Br JwFDMEEMNS I Uy FOEEHADERF v ) THEDER
K. [E# 4-1-1]

2, Bexize 7204 b~A 7 vfEEicBi) 5%
ﬂ%ﬁ@%%%’%@MT%%E%%$D%;UA?4F
ZEHAZ X D BERFHA~DOFBICO N THREF L. [BEE4-1-



41 (R 3), _a 7 A a4 MIKBEMZT Tl RBhs A
A— RLED)DF LM LTI S TnD, L,
NI A RZEALEETXRIEIE, LED ORI & 22 EM I
WL RIET, 0T ABA b~ A 7 afEiblicBi 5ER
BIART MO E—I (EEERL, FRELEL, £ L
TRERETLDOTY UF o IOV THE Lz, A 7 ok
BN DO BERREN O A R & A T R OREES A LD . 5
mPICHEBORTF Ny FREET LR ERT I v 7
B OBWHBGRENEEND ZENRBI N, ~
A7 afEgONT A RELEED 5 Z L CERBOA
R MM S, b En s e oLz, Lk,
AWFFEIZZ D a7 Zh A b LED 2B\ TERIEICOH
RENIGMER L BRSO ERERDONT A REEFLE i/ NR
WMz 52 L OBEEME TR LR,

EL Intensity (a.u.)

0 20 40 80 80 100 120 140 180 180
Time (s)

B3 ROJRAA MIAIOFKERICETLERREROSERN
POBLVERERD T VXV IERR [EH 4-1-4]

Fi—F, AREHCAT 7+ b=y 7 F ) MRS
L LT a=—7 RiGMRmFERAE o — 0 T2 BHFE LTz,
e OIGHEL S e Ch 2 —FHEmHE (102 13, LFK
JSONEARRIE 72 IR ST B3, ZER-OMIEN Tk
FTCICHATLED, 22T, 10&MRL, HTarv b
— VL THETEL DT —2B% L7z, ZOERD
7elis, 7o hTvyEIZ VNS 2000 AR
AL [BHE4-1-8] (M4), ZOHFiE, 08I L
Ty R AF v RPRRIZZR D, 2 OWREE T etk
DRV, D%, IR E Y T D &, #OE
BEWSFICET D, £/2. ZORIZI0 b &5,
INLOHRE, AL MRESE T A B I
(EPR) 22 bR LTz, Z D& FIE., "0, BT, Bt
B EETHETE 0T —Thb b, ZOWEIL,
B LUV S T2 o —DBRIER 2 52 5 b0 TH
0. Fio, ARERISOIGHRIE R STV T, RERIIC S
Z2ENC b S M7 00 FIH 2 I REE 5,

ZOH 1 MRS TITEI~FRIDOHFIHFRETH o 72
2, ZONFERIBIFABF RSO TERMENME S FED
W, E T, REOFIHNAEER S TET VR T L

n—4%36GC OEALIZE D AR T D Z LI
L7- [&k4-1-6] (K 4),

1st generation molecule
Coumarin-based

HiC. 0 HsC HiC._~_0O
T 1 Y hv: 365 nm ’
b o 0o A0
(] w© 1] ) B
> [ » '0p+ | +other biproduct(s)
HN HN ‘ HN o
fluorescent
AN ; N2 hv: 800 nm
T T 0 [ oo | two-photon)
1 1-0,: “Storing"

=Waiting for phototrigger to become fluorescent
2nd generation molecule
Rhodamine-based

PS: Photo-sensitizer

come““om\
fiuoroge"®
senso’

?: ji//////,

T ,\uRhgm o»"

i PS”" “storing* Vs

/\N/ o )N —> =Waiting for— > _Fluorescence
w G

Fluorescence

phototrigger
102
SOCr/ Pancreatic cancer
D’Dcss‘g Se 102 killing

B4 AVLIEDRRICEYBEEEELSEIA=—VH—F
EEREY—9F [BEH 4-1-68])

/2. T4 b=y ZHERE O TR 7 FR R IR BR 3
D—BE LT, DDS v U 7 AL LIz R EREA
TPANZEBWT, DDS F+ U 7T & rTPA OFE#ERG D%
BERH L7, ndEERRLT U R 8D+ T, &
TEHEIC L OBEEER N S, 2 OB EIRA
DEHIZ L > THR/METE B Z L 2RI L7z [Ehk4-1-
5],

LD XSk id, PEERET Ny NOA#EAEYE
N=RZ L7+ =y VPRI OB IS PR ETTU.
B LUVDBPEIOBHEE . HEREOMRRT . J6 L OMEM RIS IS
FEREBERMRBEZH/TETND,

3. SHOMEDRE

JlafeE a7 An A MRS, PEEET Ry b B
FOEHEAR T OF LWARITIEORSE, AN 2 M
ORI, 3 XU AFIEIZ OV T ORA RIS & ik
b, EDIT, HLWEAEMEIOFRBLOMEM 2 X 2 =47 —
varOFH LWEREZ B L7 a0 — 7 BB oS &R
EMiOBREBIT), ZhbE@UT, 7/ Mk WAk
b5, SEMBRSE e & D4y B ClsH FTRE R FEHT I 22 6 1
FAELD B S H A R 2 R LIBHL L T <,

4. &F

4.1 ZMAX (BEHY)
1) Md Shahjahan, T. Okamoto, L. Chouhan, B. M. Sachith, N.



Pradhan, H. Misawa, V. Biju: “Halide Perovskite Single
Crystals and Nanocrystal Films as Electron Donor—
Acceptor Heterojunctions”, Angewandte Chemie. Int. Ed.,
62: 202215947 (2023) [ T-HFH 1]

2) S. Chahal, T. K. Sahu, S. Kar, S. J. Ray, V. P. Biju and P.
Kumar: “Transition Metal-Doped Boron Nitride Atomic
Sheets with an Engineered Bandgap and Magnetization”,
Journal of physical chemistry, 126(49): 21084-21093 (2022)

3) M. K. Sulfiya, A. Abdulaziz, Jeladhara Sobhanan , H. Zhao
and V. P. Biju: “Photoeradication of aquatic pathogens by
curcumin for clean and safe drinking water”, Journal of
Photochemistry and Photobiology A: Chemistry, Elsevier,
432: 114104 (2022)

4)S. B. Bhagyalakshmi, D. Zhang, V. Biju,
“Electroluminescence of Halide Perovskite Single Crystals
Showing Stochastically Active Multiple Emitting Centers”,
J. Phys. Chem. C, 126: 17826-17835 (2022)

5) F. Kubota, — Satrialdi, Y. Takano, M. Maeki, M. Tokeshi,
H. Harashima and Y. Yamada: “Fine-tuning the
encapsulation of a photosensitizer in nanoparticles reveals
the relationship between internal structure and
phototherapeutic effects”, Journal of Biophotonics, 16(3):
1-11 (2023)

6) H. Zhao, Y. Takano, D. Sasikumar, Y. Miyatake and V. P.
Biju: “Excitation-Wavelength—-Dependent Functionalities
of Temporally Controlled Sensing and Generation of Singlet
Oxygen by a Photoexcited State Engineered Rhodamine
6G-Anthracene Conjugate”, Chemistry-A  European
Journal, 28(71): 20220201~ (2022)

7) C. Xue, H. Hengming, S. Nishihara, V. P. Biju, R. Xiao—
ming and T. Nakamura: “Inorganic Chain Mediated
Excitonic Properties in One-Dimensional Lead Halide
Hybrid Perovskites”, The Journal of Physical Chemistry
Letters, 13(32): 7405-7412 (2022) [&B1-HFNIE])

8) D. Sasikumar, Y. Takano, H. Zhao, R. Kohara, M. Hamada,
Y. Kobori and V. P. Biju: “Caging and photo-triggered
uncaging of singlet oxygen by excited state engineering of
electron donor-acceptor-linked molecular sensors”,
Scientific Reports, 12: 1211371 (2022)

4.2 FWAHX (EZ:HEL)
ZETL

4.3 5 - B - IRFE

1) J. Sobhanan, A. Anas and V. P. Biju: “Nanomaterials for
Fluorescence and Multimodal Bioimaging”, Chemical
Records, wiley, €202200253 (2023)

2)S. Palyam, B. Meena, V. P. Biju, H. Misawa and C.
Subrahmanyam: “Emerging materials for plasmon—assisted

photoelectrochemical ~ water  splitting”,  Journal — of

Photochemistry and Photobiology C, Elsevier, 51: 100472~
(2022)

4 4EE
ZaiL

4.5 FEF (RAE . BFFES. Bfe. HEERAR)
ZaL

46 BE

a. BEREE (BRFEZER

1) V. P. Bijux : “Exciton and Free Electron Dynamics in
Hybrid Halide Perovskites”, MATCON 2023, Cochin,
India (2023-01)

2) V. P. Bijux : “Excitons dynamics in semiconductors”,
International Conference on Applied Science, Eranakulam,
India (2022-11)

3) V. P. Biju¥ : “Exciton and Charge Carriers in Quantum
dots and Nanocrystals”, International Workshop on
Nanomaterials New Frontiers, Calicut, India (2022-08)

4) V. P. Biju*
CASM2022, Thiruvananthapuram, India (2022-07)

5) Y. Takano* : “Photofunctional Molecular/Quantum—dot

“Excitons in Nanoscale Materials”,

System towards 3D—-Cancer Phototherapy 7, The
University of Melbourne and Hokkaido University
Workshop on Therapeutic Nanomaterials, Hokkaido
University, Japan, Japan (2023-03)

6) Y. Takano* : “Photofunctional Molecular/Quantum—dot
system for 3D-Cancer Phototherapy”, The 5th Australia—
Belgium—Japan joint online symposium on excitonics and
cellular communication, Hokkaido University (Online),

Japan (2022-08)

b. BFHEE (BRFS
ZaiL

c. —HER ERER)

1) H. Zhao*, Y. Takano and V. P. Biju : “Detection of
Singlet Oxygen in Solutions and Cells Using a Molecular
Sensor with Visible Fluorescence 7, CASM2022,
Thiruvananthapuram, India (2022-07)

2) Bhagyashree Mahesha Sachith*, A #Hth, &E Bk,
Vasudevan Pillai Biju : [Diffusion Controlled Interfacial
Electron Transfer in Perovskite Nanocrystal Films ] .
CASM2022. Thiruvananthapuram, India (2022-07)

3) Jeladhara Sobhanan *, Y. Takano and V. P. Biju :
“Immunofluorescent Quantum Dots and Silica Particles
for SpectroTemporally—Resolved Multimodal Cancer Cell
Detection in the Blood”, CASM2022,

Thiruvananthapuram, India (2022-07)



c. —HKFER (BRER

1) A #th*, Vasudevan Pillai Biju: [ JEENL T2 &
VIER LTz a7 A< 7 A0 A b ik dh O
RO AL 103 FEFE (2023), #FH
H(FZER), Japan (2023-03)

2) Zhao Hanjun*, &I B A, =X HE 1. Vasudevan
Pillai  Biju
Photosensitizers for Singlet Oxygen Generation|, H A<
b4 103 FFAEE (2023), FFHTT(TIHER), Japan
(2023-03)

3) M F%*, Vasudevan Pillai Biju, #% Bk @ [
D IEIR BRI 0 73T AR 8 W I B 5y - 0D B
FEI AR 103 FEFER (2023), BFHET(THE
IR, Japan (2023-03)

4) B Bk HR BT BE F#k, Vasudevan Pillai
Biju : T =RITHEER T WEHIIRIC 35 1 2 BRI A 53—
KEEMEOL e — X OBEBIZ ). ARl 103K
FEe (2023), BFHH(TER), Japan (2023-03)

5) 8 2=, Zhang Dong. /NEFH 5. Vasudevan Pillai Biju :

TR 7Y=L IARTALFE REEEEIZLS N
KimfEi &2 R Lo @ty v R EDHT T 2Kk
WA~OEENR & —oFHBE). AR 103K
FER (2023), TFHETH(THEHY), Japan (2023-03)

6) H. Zhao*, Y. Takano and V. P. Biju : “An anthracene—

[ Porphyrin-based Near—Infrared

linked fluorogenic sensor for mitochondrial localization
and wavelength—controlled singlet oxygen detection”,
2022 LRI, AERRPEE SR v > /3 X, Japan
(2022-09)

7) S. Palyam*, S. Mahesha. Bhagyashree and V. P. Biju :
“CulnS2/ZnS Quantum Dots Sensitized Electron Donor—
Acceptor Systems for Solar Cells”, 2022 £330
&, WHRAREF v /X, Japan (2022-09)

8) T. Okamoto*, Z. Zhang and V. P. Biju : “Mechanical
Modulation of Photoluminescence in Self-Assembled Lead
Halide Perovskite Quantum Dots”, 2022 F Y655
2, FHEKFHEX ¥ /%X, Japan (2022-09)

9) D. Zhang*, T. Okamoto and V. P. Biju : “Size—controlled
synthesis of MAPbBr3 perovskite microcrystals and their
optical properties”, 2022 4= bR a, AR K EEE
¥y > /A Japan (2022-09)

1 0) Yoshida Kazuya*, E% B K. Vasudevan Pillai Biju :

TGRS A TBIRIT ) T e RO SR 2 35 4y
FOBFE], 2022 SRR FERRFAEESR v
sX A Japan (2022-09)

e. IS SURSHL -T2 ayThE (BRL
)
1) ZhaoHanjun*, &% B K. Vasudevan Pillai Biju : [ 7 -

Extended Porphyrin Photosensitizers for Near—Infrared

Light-Mediated Singlet Oxygen Generation]. {L573%%
Wih 2> AL 33 2023 44 HIAF S8 23 . web, Japan (2023~
01)

#HH fi%e*, Vasudevan Pillai Biju, & Bk : &=
I B AR UTSERADGRE FOBR% . 1k
FRFHEIHE G 2023 LM S | bRl
K5, Japan (2023-01)

3) F. M. Khatun* and V. P. Biju : “Assembly—Assisted

2)

Carrier Relaxation in Formamidinium Lead Bromide
(bR Pl AbE S 2023 24
HIBFFE2:, web, Japan (2023-01)

4) Akter Rumanak, Vasudevan Pillai Biju :

Quantum Dots 7,

[ Interfacial
Electron Transfer From Methylammonium Lead Bromide
Nanocrystals to a Ligand-Engineered C60 Acceptor] . 1k
R A A EE S 2023 AEA SRS web. Japan
(2023-01)

5) D. Zhang* and V. P. Biju : “ Homogeneous MAPbBr3
Microcrystals Prepared by Controlling the Crystal
Growth Thermodynamics ”, {b5%5% W2 dbiiE1E 3
2023 FEAHIFFEL, web, Japan (2023-01)

6) Q. Wang* and V. P. Biju : “Benzoquinone Systems for
Photoinduced Interfacial Electron Transfer”, {t.%#3% %%
W ALiEE S 2023 4EAHARTFE R, web, Japan (2023~
01)

7) XU KANGJIAN*, Vasudevan Pillai Biju : [ Perovskite
Nanocrystal Benzoquinone Systems for solar cells |. 1k
TR WAL S 2023 A& WIAFSES . web, Japan
(2023-01)

8) D. Zhang*, T. Okamoto and V. P. Biju : “Roles of
Additives and Solvent in the Formation of Homogeneous
MAPbBr3 Microcrystals”, RIES international symposium
“#”, web, Japan (2022-12)

9) A. Rumana*, S. Mahesha. Bhagyashree, S. Palyam, Y.
Takano and V. P. Biju : “Photoinduced Electron Transfer
from Isolated MAPbBr; Nanocrystals and Their Self-
Assembled Films to C60-based Ligands”, RIES
international symposium”$f”, web, Japan (2022-12)

1 0)Zhao Hanjunk, &% B A, =il HH 7. Vasudevan
Pillai  Biju [ 7w -Extended Porphyrin—based
Photosensitizers for Singlet Oxygen Generation|, RIES
international symposium “#:”. web, Japan (2022-12)

1 1)K. Xu%, S. Palyam and V. P. Biju : “Photoinduced
Electron Transfer from FAPbl; PNCs to Cyano
Benzoquinones”, RIES international symposium “4f”,
web, Japan (2022-12)

1 2)Q. Wang*, S. Palyam and V. P. Biju : “Photoinduced
Electron Transfer from FAPbl; PNCs to Chloro
Benzoquinones”, RIES international symposium ~4f 7,
web, Japan (2022-12)

1 3)F. M. Khatun#*, T. Okamoto and V. P. Biju : “Controlling



Excitonic Recombination in Halide Perovskite Assemblies
using Polymer Microenvironment”, RIES international
symposium “#5”, web, Japan (2022-12)

1 4)L. Duan*, T. Okamoto and V. P. Biju : “Crystal Size-
Dependent Photoluminescence of Methylammonium Lead
Bromide Perovskite”, RIES international symposium “#f
”, web, Japan (2022-12)

1 5)K. Yoshida*, Y. Takano and V. P. Biju : “Near—Infrared
Light Absorbing Dye Molecules for Photothermal Cancer
Therapy”, RIES international symposium ~#f 7, web,
Japan (2022-12)

16) 5 BAs B’ HHF -, BE ik Vasudevan Pillai
Biju: TEPEREYEAY AR PRI D BHFE T 1AL T T2 EDS A
NaSEFA DO R OBIER) . 5 8 [EALVEE KRR
Wro o ARy T o, dGEERY:, Japan (2022-10)

1 7)%M fi%x, Vasudevan Pillai Biju, &% HEK @ [k
TR 3 AR IS 1A T B ARAN I 3R 55 - O
PAZE ). 55 43 MBS L Y OMBEIER Y v RV Y
L, AEHEE RS, Japan (2022-10)

1 8)H. Zhao*, Y. Takano and V. P. Biju: “Wavelength-
dependent functionality of a fluorescent molecular sensor
for singlet oxygen sensing and selective targeting to
mitochondria”, H AL R ALHRESCEL 2022 4 HF=HT
Je3e#K 23, web, Japan (2022-07)

1 9)Duan Lei*, Vasudevan Pillai Biju : [ Reabsorption—
Emission in Methylammonium Lead Bromide Perovskite
Single Crystals|, {b5R% e ALHiE X 2023 4
HWIWFsE 2, web, Japan (2023-01)

2 0) Zhang Dong*. Vasudevan Pillai Biju: [Optimizing halide
perovskite microcrystal shape, dispersion, and optical
properties], HAMLFRAGMEE S 2022 FH FHF5E
JgFe42x . web, Japan (2022-07)

4.7 PURTDHLOBEE
ML

4.8 HEWHR

a. MTALEHE

1) F /7'y T UGS E (P 1 R &EEREER) &0,
BHLER T 5 O XSS RRTIZ X 2 BT BLBR %
R B ORISR,

2) T /MBEHARE S (P 1 EARBREEER) LoD,
MM = 2 2 =4 — 3 a OB ok REr:
FOBBRZE & 43 tHlE

b. REFLDHERMARE
ML

c. BFAHR
ML

d. ER£RBE

1) A2 KIUT ® S. Challapalli Zf% & &1 K> &A=

BB EHBR T

49 FTHESKE WIRAKE. 28, HRRE. JH)

a. BERREMDSE

1) Vasudevan Pillai Biju, F%8F%¢ B, Defect—free, Highly—
luminescent and Non-blinking Perovskite Nanocrystals,
2019~2022 &

2) @ FK, HBARATIE B, ML ERET Ry b &
)~ A 7w AR & 2 AR IERHT & 1
FENREMEHT | 2021~2024 4R

3) EE B, WHIFUISE. WEEDS AR OfE B
ZREE - FIF L7z b e A ORBERIN AIREIEDOBHE,
2021~2022 4 i

4) FA L, BRI, e T AhA MEd-T 3t
R & AV T ARBME OB T L —F— DB,
2021~2023 4

5) A AR, FERIOFTERAEENE . JCEIC K D RIATHRAE
ERMLIAn T AREN0 T AN A =T R
BETE A OB 2020~2022 R

b. XB7OYzs b+ - ZEFE

1) & B 7R —R—=T T4 T U AHTF FS I
FWFE 7w 7 &b MENTONREREBUZMIT 72
JHEREME A T DRSS, 2022~2023 EEE

410 %=

1) B.M. Sachith, “PAGEHE. 20224F A AMLFRRFE
2. 20224F4H

2) Biju Vasudevan Pillai : IAAM Medal (2022), International

Association of Advancement of Materials, Sweden, 2022

F

i

411 HEHEEE

a. NMBEDEE
UL

b. BRSNDOEEDOEHE

1) & BX: AARbFEadimE S E

2) @ BEXK:FNTGHER T/ H—HR R A F Ry
7 LEE

c. T - FE

1) Vasudevan Pillai Biju :IIT /A 5 73— N& B #Hi%
2023 4F 3 A ~B7E

d. SHEAHRREDEE
AL

e. EXTHELZENE (HR. #BHL. BLE. HiH)

1) HERBREERLFAFERL, LB R4 [ . Vasudevan
Pillai Biju, % FBA. 2022410 A 1H ~20234£03 A 31
H

2) A%F3LE, LI, EE BER, 2022410401 H ~2023
#03H31H



f. RSN TOIEEEN (R, EFER. BHLE. 4
fal)

EY L
g. & - TLEZENRE
PAAY

h. RRFY - BEEMRELE
BA HHt (AASFHHRE SRR, 2020554 1 ~
20224F11 1)

i BEREARVELTZEORGKR

A 0N
ML

L 2 A

1) Jeladhara Sobhanan . B 5% Bl %Pt : BB B 2%
Development of fluorescent molecules and
nanobioconjugates for cell imaging and singlet oxygen
sensing

2) Bhagyashree Mahesha Sachith, BREZEFFB¢ : BB AL,
Studies of photoinduced electron transfer and exciton

dynamics in halide perovskite films and single particles



AIX—r D FHHAXS B
% ¥ EEEZ (FEAR. TR, 2008.10~)
B) % P.K. Hashim GE¥BE KR, A8, 2021.9~)

By # Ammathnadu S. Amrutha (A63EE KBE. A= i,
2022.7~)

A
AR rEe. AR,
Thazhathethil Shakkeeb,
Thuluvanchery Salim Fazil,
FFAERS . Shifa Ahmad
ELE BaEh

1. B

AERNTIX, DNA, # U 78 B IRER E, AN
ORI ESZ T, TG, BERE, thosyT L DA
TERZZL S5 2 & CRERMNICIERZ LI L T, o0
OFAL I E I TN E LTHAOZITY .
bwn [R~v— k5T ELTENTWDS, Fxld, A<

ST EABIZE > TAIRT 22 Ex HNE LT, 5%
DR & o THEEZ(L 2R T T O, 75 FEEEL
IZ k- THEIN L5 FEASRECMO ST & OFEIEH
DEACDIENT 24T > T2, BARIIZIE, Sl aFIAE L
7o TN D RIESEB O HIE, AR5 TR OES DA A
v F . T RF =Bl o TLE &2 2 b S & 5 OERE 45
MDA, SISENE T K DU TEFIOHIE, W
X INGIC LD 07X T VT 4 —OFREHELTWY
2

2. WHgERR
(@) FHLOAEESFAL v FLLTOT ==V T I FT
V=

HOVERH THEY & AN A A v FTE H2WEZ IS
% Z & TURWER Z KR C & 2 AIBIFEAZ A L=
HHNDA D= AL ERRD OOV — Vg Lz
3% FFE45 87, Photopharmacology 23 EH #8HEH T\ 5, T
(2, WSROl & Ae & 2 X7 BITKRE LRI BRE A
& LTl < SIRBEMAL A SN TE 7, £Z Tl
WAL v F & LTHWLND G FEKEE LTT Y _Er
MDELCHANSENTNDNR, 20 7 2 AN T ZEA~D
SEBRMAVBUSITITERSR 2 e < TER B 720, 28511
[ESRE N &0T1$gm EFELERDZOT, fFE LI
BHDHTHEERIL LK Z T FAA v TFREER T
oo BAFEEIZE W
T, i, SORENED

ROCK PHZEF % 45 L _ MTW\/iij
z YIS EMEERAL N
. 2RI (}*Kwﬁ

X, TYRUBroT
K1 ForYarR=sEnwEs L

=V EO—D% 2
—Frv—pTEx | JOSENEROCKEA

Wx T AEMTHD (K1), ZOMISEMERFSL, F6
JTHD 405 nm FKOBFIZ L o THT AED D AK
~EZL, 525mm ORESNIZ L > TV AENE F T A
BICR -T2, T2 6, WA R OREEZLA AT D I
Lo TR Z DA F AL v F Th oz, KMeahi
Tx= VT YFT—=MMI1IODOE Y PUNEHBELTND
B, BUDUREBEL CWRWEARNR T 2= T S FT
U DNWTIE, FONG T AL v TF L LTORMEZH
REMFEIINETREINT I Ad o7, AREIE, A
T 2= VT S FT = DWGFAA v TF & L TORNE
EIMETAZ L, BEO, 7= T VF T =R
DRk x IREBIED ISy AA v TR~ 52 DR EZ P~
5T EEHEME LT,

PAT  ortho-substituent | para-substituent
s'i_,\u S'f=,\N s',=,\u j_/\N s'f_,\u $f=,\N
T ol ol
Ney | Ne ; Ney Ney N,
- X% =FCl, Xo = NH, 5 © (Ecz OMe
Br, | NHMe, NMez
1 2-5 6-8 9 10 1"
X2 BRLE7 2o VT I FT Y —VFEDS
A

2B LTZT == )V T S FT ) — VDL s %
R, T, BEWWRO T AT YFT Y=L 11ETE R
= MY LH 405 nm OF ARSI X2 L EFIKRIET 85%
DY AKE G 2, £72, 525 nm OFEGIHEBIHIC X - T 81%
DRI AKEE 2T, Thbb, 72=VTYFT Y —
VT, EEHROIRRET ~ T 2 26T A D 5 DY EEAL
BRI L > TRZ AN F AL v TFTHDHZ LA
Dhole, IBIT, T/ HKEBEBR LT 2= VT VFT
VIR NSRRI 7 R L, BlZE, 6 1, 525nm
FEFRETC 48%LU BN AKICZE L L, 625 nm SERBS T
97%LA B N T U ARIZRE 5 T2, T b, 6 Xk &R
BHTAL T TCEDIHD ALy TFTHD, TI/XE
VIZBWTH, Py va ANVRIOEREAZEAT S Z LT,
kT U AROWIH & 490 nm FRE F TRERTLZ &
IFHETH D, T AEITBWIZE BIZ T U A RIZRE -
TLEY (CAROFEMMAIVPEE) ZLBMETH-
oo —H T ALEW 6 O AEDFMILAS B L | FRRED
RRERINEEZ & OT VY _oB U HERIZH~ 1000 f5FE
EEHMThHoT=, Thbb, 72T VF 7V — /LI
. B OB AT K D RINE O RIERAICEES v Ak
FMOWD & VO WEDENT R B Uk b hENnE
WO Z bl

H)—ODT 2= AT VS FT V=L ORIL, v AK (Z
PSRBT D 2 00FFRNEL LR ERETHD,1 &
3DERB IO ZEROESEE M 3127 3,1 D ERI
T RURVRBRIZ, 2 0DOEEFRET Y N E—OFH
\ALES D PEiEEEZ A L TWE—F T, Z KixF 7y
—VEN T 2 = VIR L TER LcEEE R L., Zh



& 4P

E-1 zZ- E-3 Z-3

K3 1&30EEBIOZEOR:RP TOLFHEE

E, TYRUBUD ZERBERT T, 2007 2=V EE
ﬁﬁmﬁw%%Tﬁméb@tm@%&é@kk%<£&
STWND, 3ITBWVTH Y AKITERELD 1 LRI

DI FBRNZ iﬁ&?émr%&oto:@;9&7/m
VBV EIIRELSERRD VAROREREL, N T R K
LY AROEEDHEIC LT, VT E LD H LY
BICHT 2 BREDOEE A LS DT AL v FITE -
THRER & TR BBFED B L 2 AT T REME N & 5,

(b) £HFEHDH DA I F Y —NFBEEDOHHELr —P F
@73

Photopharmacology 23\ CEERKE + =40+
ALy FUE T RUBUFHEEKO Y 26 b T v R B
DX eEEE(bEZ R T DL, oo= hr XY
VI RAT NIEDOSEBED K 95 12— 72T O—J7m O EZ
{bETRTHOICHETE D, BHEDITL AL LITEONRKIG
WA A TR E L, E70. BERUSIZE o TE T 2EIARL
WNIR AT T ' RFEEERO L O ICHEREH T 2 g
B FREORE RIELEM Tholz, Al FIBAEHO X
D IRAEBIEEEZ TR T LD BN, A I Y — VFFEROH
LW —Y MO FEL AL Lz, 2OFEX, Fr—
NMbah %, AENEEEZ R T E s ban s —
EREORIGTERT DI ENTE, o, F—Y NMedt®
25 ONFEAL DRSS T 405-430 nm O F @ IEIRE T
RS, Eiz, ERENE R T I0S TUSNORIERWILY
AFNT I TFIOANNOAEL D HEFREFFIZRWVIRSG T
ke Thd, EVIRMEET D,

e W visible light LN
A Lo
=N R N
% RS
2H-imidazole-2-amine

non inhibitor kinase inhibitor

4 er—T Muamors (L) Lt
B

42X —BIHEREEZ b oA I X V= LFEEND
1 BBEDORIETH D Z ENTE DM — Y R otrE
LRI K> COLD TG E T T 514 I 4V —AN4E
RENDHIEAF— L2 %R LT, SEIOPFFRTIE, A
KA Tohd TCE-BIZBRT D v 7 VR ER K O %

F—PEHET S SB431542 2T —Y FbkdT52 L %%
2. r—=YNAWm12 L 13 AL (X5),

0/-0
N
SO %
.\ NH; %‘ /_0
N o,
12 3
N
[ N
. L
N

©
o< SB431542
3 coon V(
N
. o
_ O

.\
13

K5 Jer—Y MMea® 12 & 13 OREE LB
S A F— A

12 £ 13 1, W bR 405-430 nm ORI L - T, T
D SB431542 N K < AR LTz,

FEEIZ AL AMIETH D MDA-MB-231 & AV CAIE
BT A BT IR EK 6 17T, 77— FMLEY
12 ZWIN L7z fiia () 1c3st) 2 24 W C BN EERE (A1
G E S T2 BREE) 12l =Y BMEAw 12 2RI L &
H1Z 405 nm A& H Lo ifaoEsh R h vz &3
HENTHD, ZORRIT, 77— NMeEH 12 B coF*F
—VIERTHD SB431542 L TR 1FELALFT—
PIHEARI W & BIO ABBREE T C 12 X%
HHZ L o GERDIC X T —BIHED RN H D SB431542
~ LU CHIREB & 1 < 2 ¥ —ERRES R & R E
T5Z L&Y,

oh

3 ng/mL TGF-B1 + 10uM DM-ASB

3 ng/mL TGF-B1 + 10uM DM-ASB+405nm3min

M6 AERET vEeA. EEtRERL. A

1% 405 nm JERR %

3. SHBOMEDEE

Tz VT FT =B LT, RS RSy
FAAL FTHHIENHALIEOT, ZOMEEZFIHL
Tokkx IR ENEx T —EERZ R L T FETH
b, FRT, TV EEEBALLE T 2= VT Y F TV — X
HFELLD bREROBREN EREANLTAL v FTELD

AT ERNT 2RO & L 37 B ORSRE 2 ST I 7p
LR (FlE, —HIEHFEHRTY 9 — itk
L) TAAL v F T2 HISEMELEROMEZBIT Lz, A
IE NN — Y FMEOTFRIZBEI L Tk, 4%, 55
NI R OREE A2 LT, BRE L72GET T, BREL



TeHA I THIREIEN AL v FTEDILETEUA
Fl—sar Loy, £, RFEZ A I —VEHK
WREEND DO TIHRNEEZEZTNDDT, 1FnD4EM
TEVEEICH L COEMARETH D 2 L 2R LT, AFRE
D—PEZR L TNE T2,

4. B
4.1 PARX &EHEHY)
1) S. Thazhathethil, T. Muramatsu, N. Tamaoki, C.

Weder, Y. Sagara ” Excited State Charge-Transfer
Complexes Enable Fluorescence Color Changes in

a Supramolecular Cyclophane Mechanophore”, Angew.

Chem. Int. Ed., 2022 ,61, e202209225

2) K. Yoshizawa, A. Matsura, M. Shimada, S. Ishida—
Ishihara, F. Sato, T. Yamamoto, K. Yaguchi, E.
Kawamoto, T. Kuroda, K. Matsuo, N. Tamaoki, R.
Sakai, Y. Shimada, M. Mishra, R. Uehara,
Tetraploidy—-linked sensitization to CENP-E
inhibition in human cells”, Mol. Oncol., 2023,
17, 1148-1166.

4.2 PEAX (EREL)
L

4.3 5t - M- RS
e L

44EE

Nobuyuki Tamaoki, “Molecular Photoswitches”, Zbigniew

L. Pianowski s, 2022 4£ 6 H 3§17, Wiley-VCH GmbH,
2

4.5 45
PP

46 #E®

a. BFEE (ERER)

1) Nobuyuki Tamaoki, “Building a smart molecular
robot by combining a motor protein and a
molecular photo—switch”  4th International

Symposium on New Trends in Applied Chemistry
(NTAC-2023), Kelala, India, 202342 H 7 H

b. HFHHEE (ERER
B

b. BEFEE BENER
ALY

c. —HEE (ERER
PP

d. —f#&#EE (BREs
1) AR, AR, BEGE. HRRY, TREL

(o7 8F LT 2 RFERDOT —VEP MBI
LD NEGIEEACIC T TR, ®ofifime 2
022 4 (2022-09)

2) Fl BAL M MR EE G2, R Mo, B
B OREEF I =T ERT Y RV UK
DEFEMA B & BB A A VIS mafkF Y R Y
T L2022 (RATRERFEFEF ¥ /3 R) 2022/10/29

3) El AL EE E2. R Mz, W BE
[ERISEMTNEZET LT Y XU BUFHEROA
R & FPE(L2EB) ) 55 19 Ik A b4 2 b A TE
URTT L (IRFEEF v 3 R) 2022/6/4-
5

4) Amrutha Ammathnadu Sudhakar, Nobuyuki Tamaoki :
[Phenylazothiazole (PAT) - Based Photoswitches
as Promising Candidates for Biological
Applications] HA(LZFAEE 103 FFES (2023)
2023/3/24

5) EESELR, BEEAA, HEIT, MERDE, APMEKR
PREZE, EBEZ, hHRZ: [T ) AF ARy
RT BN T 7 A5y TAE ORI & FE R ORI ) 55
71 [mlE sy fRhimes (2022) 2022.09. 05

6) EEAR. BEEL. HWES HERDE NEKR,
PRER, EBEZ. PHEZ (V7 ) AF A%
TENT 7 A THMEIORNREDOEL T + 1P —
RAEME] A AR(bS S A0RE S 2022 4 E R E
2. AT A, 2022.07.23

7) CEEALRA. BT, R HEREDE, IEKR,
PRER, EEEZ, PHEZ (V7 7 AF AR
TENT 7 AL FREI ORI L FOLREDOEB ) 5B
12 [\] CSTALZE 7 = A & 2022.10. 18

e. MIBRE-PURDHIL-D—HayvTRE (R

)

1) A S. Amrutha, N. Tamaoki, “Engineering
Phenylazothiazole (PAT)-Based Photoswitches for
Biological Applications” , The 23rd RIES—

HOKUDAI International Symposium, 2022.12.5
2) P. K. Hashim, “Chaperonin GroEL can hydrolyse

Ortho-Nitrophenyl-B-galactoside” , The  23rd
RIES— HOKUDAI International Symposium, online,
2021.12.5

4.7 PURTH LB
YL

4.8 HEWMR

a. FTALREHAE

1) F 7 7'y T VMBS B O B BB L sy
TFAA v F O X BAkE SR IC BT 2 LR &
1To7,

b. RM% & DH#FEHRE



AP 260 0 1A

c. ZFEME Thazhathtethil ~ Shakkeeb
AP Supramolecular ~ Mechanophores
Complexes

d. EEH£RHE
7L

4.9 FHESRKE HRRRE. 8. BTREE. HH)

a. HEMERBHEHE

1) EEEZ, BBHE B ((WR), FitRO 1721 vF
WX DATP AT ADOEEHIE, 2022~2024 £

b. R¥TOSzy b+ - ZEHRE
A

410 2H
WL

411 #HEBEETH

a. AHBEOEE
B L

b. ERSNDEEDOEE

Nobuyuki Tamaoki, International Advisory Committee
of “21st PROF. K. V. THOMAS ENDOWMENT SEMINAR &
4th INTERNATIONAL SYMPOSIUM ON NEW TRENDS IN
APPLIED CHEMISTRY (NTAC-2023)”

c. T -FXE
YL

d. HEAHREDEE
MY L

e. TXTOHELEZEEME (HR. #ERL. BLE. HiH)

1) AmBEpE, EmpaRr iR, EE S22, 20224F
4H

2) AFIE, RFHERE RELAM S/ 77 /8
U—DEL K - =T U TV EA, EEFEZ. 202245
A

3) AEmEERE, EaWER R O TR . £
& {22, 202245111

f. RSN TOEEHHEN IR, #Exa, BLE. #
)
YL
g. 77U M) —FIGH)
LY
h. #HE - TLESOHE
FMiL
i. RRFY -BEEWRELGLE
YL
j. BEREERUVELTZEOIREBKRE
(ER=2 AN N
BREh TR LTV _oB =) VRT
a7 O EEY TR~ ]

r
Using

Cyclophane—based
Charge—Transfer



T/HEEVERES B

B o’ Al %2 GROKEE. #iE, 2003.01~)
WeEdE R RORBE. T, 2003. 04~)
¥ 4 B 7§ (D2

E iR (M2)

INEEE AN (M2)

ERE (M2)

FOEZ (M2)

EE— (M2)

HER (M)

S (MLD)

1. HEEE

SDGs (Sustainable Development Goals : /5t A 272 B %% H
) 2 REICERT D0 E W BENS, HEET b
A (Atom) + B w b (Bit) + = R /L ¥ — (Energy)/ 58 5
(Environment)ZZfi] [ABE?ZEfH]] 2B\ C, 5% T/ 77 -
T A = RGBT LN DT LWEIERSOHRE & BEAF O
SiN—ADITA > 7 T #iE & Bl LIARZIR 251 L. &
KT ) b~ a2 LT Bl RL¥— - BB
Bz RZo T2 L2HBELTWA(H ),

AT SA 2 DOVERUZ T, MRER S ISR R B 2 2817
270 —rva=y hVAT AT Ty b7 45— 5 (CUSP) &
FIFH LT, FRCRIAERREA B Y —°, BRI ONRELE
BEFAREBEE LTS, FIC, 7 U — v — Al
E AR R B 35 1T 2 22 R 2 B Re s R & il L. AR
HBREZDHZ LI FrLnm kX — - RERFEN
(New Energo—environmental system: NEES)& FEH 425 Z & %
HifL T3,

AR, HIERAFUL, FHZERITE VTR & W 5 Higksh
A & > TR D THOEMICRE Th Dm0k
BEFEZRE LTS LD ENTE D, Kb - HiEkH
3 BETH Y, ZEWRERFOT XL F—n 23720, @R
BT, OB, BID, AEMAET X —I2LD
BARERF OHER LI2B1F 27 477 % — (K@) %)
FERELSBVEEL D KPRV F—FENERN LT
%, M7, NEIZ=2 U o —FEIRNOREICHD, F#L
P SEERBEICE LT, BHLCRE TRV & TR 228
BiaRHLTOD2, M, e > TOREEE LT,
1Y EIEINPZ Rh BER M E ORI OV % B
FEEITLT L b BAFARREL L 1V EE,

Fy FEYRICHT BT vFT—E L L TRIEEDE
BN I N TE o—20WivE, BAS B AIEH
72 EPIERL—UC L O REEDR R E > TSR b AT v 7
FThHD, A FRIREIND BESHGROM, L& %
TGRS Ry MR RO E LT TR T VRS
O, KA FLT vy 7RICHIGREE STV D, Linli
NH, BRIIRZICESMNYL T, by 7 H oy RhAT
v TR OMICHEE LT 2 FHIIMD CTHEHEICHHRLT, £

B1. 4RITABE? ZERICE T3 2 AN R

EEESNTORY, HFFEETE, 0% RREER
BLADS G, B LVBFHAE - BIRAET /S A, AL
S AT LA FE LT S0 L B O B &
T2,

2. WFEMER

REREBEET/INA R « VAT L
(1) FEEDERLAEEHRRTL

V=a—U 7 L0 —Hiiie LIRS LD KL,
AR AT REAR B 2 BRI (~85%) (T HL~, HIZ R\ EE ) 3
I £ T D, SRR AR ALR IS M T, a7l
ZATHRETD (ZIEIEELD2ERENF LT CfThh s
[=ZEHHITHEBL QB 7o . R D E55120%, %t
e U CRER 22 HFE 2 15 D D KBS SRV 3 B L 70 2 il D3R
B ThoT-, 2 TH X 1L, K&z T DPhotoreceptionili 77
(ZHHER) L= D Y% E b T % e 84 #1295 Photoelectro—
conversion (FEFETS) & ZE I 0 BEL DD, 2R T HE
%t 9 % (2-Dimensional PhotoRecepto—Conversion Scheme:
2DPRCS) LV T AT 7 &R L, ZOFERFERIZ T 5 &
BT, HBLRBELDSETHHMNLIL CGEIRSINDAZED S
MoT220D B AHEE L CE- N A —KJURIE T 52 L%
HIELCTWd, — 2Dl HELT, MEEMIE 2DPRCS %
T HRANL, BUEELIELRTZENTE, LT
FEOC 7 LA B L BT, RO Bk & i 2R D FEHETT
8 (PDC) DIFET, KEFOF LM AEXIZTHTL
72K RELTNBEWI N BLN LS5, B E
D7 IR L TAAEEEVT, 2 TORELERI AL
Jt 3 W12 K D 2 DPRCS K B & #ii ( Reflection Solar
Concentrator: RSC) D A[REMEZ#E -7z, K 21273 EHES0
mm® M HAITE _EORSCOEB A REMEDMEEE1T o7, K20
IR RO, U A B o0 PRI B fE L7 RSC
HEIE LTI T, 23> TR T OB B B 73T —
HIE#R DR E CRGBEADL — P HNEELSN TRY, BH
T EMBICEIN IS BDOL —FRA L Z—BD ANFERTE
HIE I B O /2 T E CEESILTWAZ e | FHEA
RSCO BRI AT LT, FIRE ARt 8 6 R | S TR LA A



108 -
E o =
i )
% 100 + - = 30 ié 10!
i L ~
B 1-30
10! 102
0 15 30 45 60 75 0 15 30 45 60 75 0 15 30 45 60 75
L (mm) L (mm) L (mm)
(@ (b) ()

1.

&, RSCOMICI NI /AT — i s THIE L7z ks
U —Z& AR 2R > 7o BEEE O BB L CRIE LTS A X 2
TR, RIFITRTIEY, RGBO K HIT DWW TR
DRESTZN, ZNHOFEIL, EHE X A7 DRSCIELE FE D S
FERBOMEEITITRETHY | B0 ¢ FIHAE O 20
HOICEHEE BTN EE 2 55, MEMmEFIHLZ2
DPRCSHE K O EBLUZENT I THDHEE 2 BILD,

(2) {BRR =5 %IR1E (Clean Unit System Platform: CUSP)
D RERR

RBUEI AR 7 V — o — BB E B, —ikm 7
ERV =T T VA R« T 4 A& T DRI T
HIER - MEERRIKIL, AR EELRD, ZOX N
DHT, CUSP ¥ AT %GR L, KERTHHA a0 S
U A VAL RPLR SRR EYYE £ AJERS 1L kR A B
CUSP ¥ A7 I CAQLEA (W27 V7) #FEH LN WY -
TS AP FE I AL RIS F\ ORI MR ALRD) |
Alal, BIBESLEEh K E: Institute of Medical Informatics &
[fC., CAQLEA D& EHE A FIH U7 MERR &4 & REAM L 1A )
TORWEHEREIT>7-, CUSP O/ 0 — X RZT7 7a—

2000
SE 1800
© &1600
1400.
REM -
a0
ww N
Is ,E100 =5 minsstd
SSE awengesid
o0& 0 of eepperind
10007 = Aclivity:
g L . i febiyX
2 Of 8 | AciityY
2= 00 | | Aelind
- B T W
a M1
2E 4 PML3
ag 2 PMI0
0 100 200 300
Time (min)

[X] 3 PHERBE CAQLEA |ZH51F B KM T A — & ORIETEBR,
e BEIRTO COREE, | MEIR AT —0, CO, IR o4 vt
Wz, BRI DT IR G OfE, PML, 2.5, 10 D&KL
2 ORFMZE L E R T,

2DPRCS O—f#l&L T RSC IR D IR, a) FREE, b) SREE, o) F G, DB ER,

AT LHEIZED | HMBICART RO BREFMOEENT A—F
—HF=H YT TEBZENH ST, CUSP X% DS
FIEMEIZ R Y H o e 2 KRG A E A S 4 2 R
EIODOST « S OINROHEAEYLY A7 € v 0)5eh
IREA BV AT AT b LI SRS,

3. SROMEDIRE

SDGs (Sustainable Development Goals : ##t Al AE 72 BR % B
) BRERT DBEND, T A=W T T v b
TF—LRN—=AThy THET =R LT v THROKE
(2ot &2 D B ATREMEZ HEE L T <, $5# Tik. CUSPIE
HEBROEFRER b HRBICANS, #iE T, BHEOX
HEMAZ B L., HILWU T 4 L7 va VEEEOFER L
HIZT 4+ b OEITHEE T+ M v U T OBENF AN E
RLIewVF A NTA TSR T 58 LVOLELR T A
AREFEB LT, BREHEANT MVZHE > CTHRELEHE
FATT D2 L2 BT, £ RS OGS
IEABE S, FIEUKBEMIZISVTE, (RO ASE— R
TIEIRI E\Z 3L S AL TEHBN RN R E DI R A4 0
INSVREIR T L SR AR E T @ WA E NG b
%o FBENE O IR S AR E W S 2 LT, R
WREZIT 52 ERAREL 720 | KV @O NELHE T
EEEATHZENTED, ZRETIC, K EHEALE
T4 by T4 bRy UTHEHLH VTR N T A TEEER
K@~ LSS, BID, KEEOERE T % 2
FTHAMATHDEY T 4 LY v a VEREOMmIZ, =y
NSO KIGEMZ R E T 5, DN R¥y v 7o ft
ORNTF AT A FHERpnEAEICIR > TH Z & T,
KGIDRARYT NVIZH - CTHEEBENFRET, B
DR EIPLHOEIC B IRWE IR AUCIE 5 @ e B A%
REBFTHENKEL AT LOFREMEZBRT S, FRIC,
ZE MO 7o BERENRIR 2 AR 95 & & TRV R KB %8 &



IRBR AR O EIER R 2 BB L T <,

WEBR O T2B 1, AR B D LR R OBEE A el

AL, @K S AR DA UG & ) BER DS ERR ST
W5, PR VHNEERDO T A VLR OBSIEERS
NATGNT )<Y —IZOWTHIEZED, hARr Ly
BIZETHEBENASTEAO MR e Y AFIKID S 05 X
BNTWICRRE VMR L 20T, HHETET VL
SEPMETZ T Tl cE Nz e b H 5D T, FELEZW
LEZTND,

T RATE DRk % 7 Jei CAEIEKMED ) b, REREMER I
B, mEEITS & LD HSRFORET) A < SRR
SR BN D TN B EE ~ DT & A S, by
THEIUFRERBNLT v RO « A % Generating
function & L C. T3 ZAR—=ZWRNZT T v b7 —L5~N
— AT Fu—FEED S5, 7k A(Atom) - B HBit)-:v:
F L X —(Energy)/ Be B2 (Environment) ¢ ] [ABE?22[#] |
WC, ABEE CIE, IR O EHEEEE T T 31 A% i?’:
BEFHE CTiE, 74 by - 7 v U 7B &K
BHA, Z L TAETFHETIE, 77 v M 74— L _X—2D7
Fu—F L LT, BRlC L CEMERETH D CUSP B &
BA L. “Clean space for all of us” O & CHRUEEREE & LTl
b e kD RO BRI & LT HCUSPORKAENE
B THE~DT 4 — Ny é”%)?”: bL., (ERR U -
b— BT & AR B A LT 72 [H ) 72 B R IR
%mﬁbfmﬁgzé_tuiw\ﬁbmmzw%—-ﬁ
R T (New Energo—environmental system: NEES) % 2,
T2,

4. &H

4.1 2M@mX (EFEHY)

1) Y. Wang, X. Hong, D. Wu, H. Wu, and A. Ishibashi:
“Cylindrical Waveguides and Multi-Junction Solar Cell
Investigated  for ~ Two-Dimensional ~ PhotoRecepto-

Conversion Scheme ”, Photonics, 10(3): 299-1-299-12
(2023)

2) A. Ishibashi, S. Liang, N. Kato, Z. Zhou, T. Hsieh, J.
Matsuda and N. Sawamura: “Designing coupling of 2-
Dimensional PhotoRecepto-Conversion Scheme (2DPRCS)
with Clean Unit System Platform (CUSP)”, Energies, 16(4):

1838-1-1838-13 (2023)

4.2 EHH/X (ExAL)
BAKIY

4.3 @B - 8F - T
A7 L

4.4 EE
i L

4.5 tHEF (REAE  BHES. Bg4. HEEAR)

- EWNEEF

1. A1 R« FRFE 2022-067912, [TEEBREES AT 2B K
VD RLR—BEE AT A, 2022 4204 A 15 A

2. AfF R FFEF7270252 5, [EEEAEE | R
{8 ), B, BRI L OVERGEOE 2L | &
2023 4F- 04 A 27 HA%Ek)

3. kG R BEEEE 7291355 B, TEHREES AT LB
SO RNF—RFE L AT A, 2023 4F 06 A 07 H X
45

4. A o HRBH 2023094379, BHTRAXF—HE - &
TEEREE S AT L, 2023 4206 H 07 H

- [EBRFFET
ML

4.6 HE

a. BEFEE EHEEL
UL

b. BHHEE ENER
B

c. —iER (ER2ER)

1) A. Ishibashi, Z. Zhou, S. Liang, T. Hsich and M. Yasutake:
“Compact Clean Unit System Platform (CUSP) for Quality-
of-life Improvement”, IEEE 11th Global Conference on
Consumer Electronics (GCCE 2022) OS-QOL(1)-1, (2022-
10).

2)  A. Ishibashi, N. Sawamura, Z. Zhou, X. Hong, X. Wang, Y.
Wang and N. Kato: “Lifting off spatial functional
degeneracies in solar cells and clean rooms, where does it
lead us for mitigating climate change in cities?”, The 4th
Optical Wireless and Fiber Power Transmission Conference
(OWPT2022): OWPT-4-03, Yokohama, Japan (2022-04)

3) Z.Zhou, H. Wu, T. Hsieh, S. Liang, H. Yamaguchi and A.
Ishibashi : “Sleep Assessment Trial in a High Air-Quality
Nap-Box based on Clean Unit System Platform (CUSP)”,
2023 1EEE 12th Global Conference on Consumer
Electronics (GCCE 2023), Nara Royal Hotel, Japan (2023-
10)

d. —iEE (ERER

((=EER =)

1) J& . Liang Sheng—Fu, £ ¥iE. &2 . 5 K.
Fifs % [7ua—XR=7 78—V AT AHREE
TOTFAY - X2 7ORFOWE | . BAR
B 5566 MRS, A 54 B, Japan (2022-
08)

(AR A& —F8FK)

1) Z. Zhou, S. Liang, N. Kato, T. Hsieh, J. Matsuda, N.
Sawamura and A. Ishibashi: “Application of Two-
Dimensional PhotoRecepto-Conversion Scheme (2DPRCS)
to compact Clean Unit System Platform (CUSP)”, The 5th
Optical Wireless and Fiber Power Transmission Conference
(OWPT 2023), OWPTp-03, Yokohama, Japan (2023-04)

2) D.Wu,Y.Wang, X. Hong, H. Wu and A. Ishibashi: “Solar
Cells with Cylindrical Waveguide based on Two
Dimensional PhotoRecepto-Conversion Scheme



(2DPRCS)” , 5 17 [EIfFA FTRE = RV F — U /R4
& 7 #— L (Renewable Energy 2023), Bt v 7
A b CERR) | Japan (2023-02)

3) H.Wu,S. Liang, D. Wu, Z. Zhou and A. Ishibashi: “Handy
jump-up Clean unit system platform (CUSP)” , % 17 [al15
ATV —HHARTZ&T &+ — 7 &
(Renewable Energy 2023), HHE v 74 ~ (BHAHD)
Japan (2023-02)

4) Z. Zhou, S. Liang, X. Wang, D. Wu, H. Wu and A.
Ishibashi: “Metabolism study of bunashimeji using clean
unit system platform (CUSP)”, The 23rd RIES-Hokudai
International Symposium, Sapporo, Japan (2022-12)

5) D. Wu, Y. Wang, X. Hong, H. Wu and A. Ishibashi:
“Cylindrical-waveguide-based two-Dimensional
PhotoRecept-Conversion Scheme (2DPRCS) for Solar
Cells”, The 23rd RIES-Hokudai International Symposium,
Sapporo, Japan (2022-12)

6) H.Wuy, S. Liang, D. Wu, Z. Zhou and A. Ishibashi: “Flow-
rate dependence of cleanliness in a new clean unit system
platform (CUSP), CAQLEA ”, The 23rd RIES-Hokudai
International Symposium, Sapporo, Japan (2022-12)

7) Y. Wang, N. Kato, N. Sawamura and A. Ishibashi: “Planar
and cylindrical waveguide-based 2D-PhotoRecepto-
Conversion Scheme (2DPRCS)”, The 33rd International
Photovoltaic Science and Engineering Conference (PVSEC-
33), Nagoya Congress Center, Japan (2022-11)

8) N. Kato, N. Sawamura and A. Ishibashi: “Discrete
Translational Symmetry Waveguide (DTSWG) for a New
Photovoltaic System ”, The 4th Optical Wireless and Fiber
Power Transmission Conference (OWPT2022): OWPT-P-
03, Yokohama, Japan (2022-04)

9) Y. Wang, X. Hong and A. Ishibashi: “Cylinder Waveguide
Based on Polydimethylsiloxane(PDMS) for Solar Cells”,
The 4th Optical Wireless and Fiber Power Transmission
Conference (OWPT2022): OWPT-P-04, Yokohama, Japan
(2022-04)

10) Z. Zhou, Y. Ishigaki, D. Wu, H. Wu, T. Mori and
A. Ishibashi: “EiEE - - XA ¥— Jn—XF
77— AT ADBIE” , The 8th Hokkaido
University Cross—departmental Symposium Z58[=]dk
WEE KRB > v R Y ¥ &, Hokkaido
University, Japan (2022-10)

e. IRK - VRIS VL-TI—H2avThHE (FRU

54)

4.7 D URTY LOME

1) B4 R: 5 5[E Optical Wireless Power Transmission
Conference, Program Committee (2022504 818-218)

2) B R: F23EBEFH—AXKERS ORI HLM
HWEBRZER. LBEXFE HAEAR—IL (AR
(022412858 ~20224 12 H6H)

3) iHfE TR EBNEEFHEBR VRS OLMBBEES
(20225 4 A 1 BH~2022412R318)

4.8 HREHR

a. FIR#RHR

b. RM% &L DH#FHR

D) FEEE A 2 =v 2B/ LEEFEME  [HExt
PR DRI B R AR KRR O BFJERIZE) . 2022
FHE,

2) WFEREE AR Bif GRORUKRETEMITZERT,

LR W - TN A ARSI R 2T A 3 [R5
TR AR v T SIEHEREEC U S P OSSO R

3) MR FEE A S CRALK PR KRB 4L M58
T =) BRAEE WHE T AR CE
MEIERIFZE) [ F 7 F VS NS AR O} L 72 InGaAINE
WCHASLSNTFARNTFIAT T by T4 v VT
[ER PN EER X5

4) WFFEAREE 2l ESLAARERKT), SFTAEE 9
B - TN AR R I RIBETE) DHng i ER s
HiffFClean Unit System Platform (CUSP) D - [E5E
IS BT D AFFE]

5) WFERFEE - A0 H IEIBGRR A RSt . SR
WV - TN AR R CEAR AL RIDFIE) TaEd7 - &
- FEZERA~OBEFERECU S P DR DG

c. EFEHE

d. EELEMRE

1) S. Liang (B ESLALENKT) and A. Ishibashi: S F144
£ WE - TN AGEESERBF TR GRS RIAFZE) - “WE
HERBEC U S P & FIH L 7= MEIR S E AT O fs T

4.9 PEEGKE MIRARE, 748, ARRE. HEH)
a. BEHREHDS
1) BFREREE : fER i, RS HRE  EEER
Bt B GRIEFE(B)) 17,550 TH
(DA Ve JE & VT BIHE A 2 #E b oL
7 ORI EZ DT A RS
b. XEFOoTPzH k- ZEMRE
1) TfE E1S (Center for Spintronics Research
Network (CSRN), Tohoku University) (A¥r bnr
=7 AT AL APRERATFERE) © 200 T[] ¢ LFEIAT
FeE  EARIIRIE (BARK) | /MRS s (ZRIRK) |
FAL (bR, T FRr IV RWEEFoM
W & ZDISHORTE) 20164 E-H1E,
URL: http://www. csrn. tohoku. ac. jp/ jp/research/

4.10

b3
pil

411 HRHEED

a. DHHEDOEER

1)

b. ERSNDEEDRE

D A R PRI EM R R R

=

=

2) Kenji Kondo: Editorial Board Member for Scientific
Reports (published by Nature Publishing Group) (2014-
06— present)

3) GEEEEIG MRS AC =AM {H1HEEA

c. FiE - FFE



1)

OGS v — AT o 7S (ALHE R BT v —
F =) FATH Y BE 5 (CTO)  (2007-04-H7F)

. HEAREEDRE

1) & 4EESNEAB~NFEZE,  Sheng-Fu Liang
(ESLR% B K% Department of Computer Science and
Information Engineering) . Taiwan. 20224%05H 18 H ~
20224707 H 31 H

e. EXRTOHIELIZEME (K. Ex4. HLE. 5

1) BFRE: CEEEEY AR R 20224R10 A 1H ~
202143 H 31 H

2) B, MEANEREEE L ARG Y. 20224210 01A
~20234£03 31 H

3) BB, MEERERITIGEL. A K R, 20224F4H 1H ~
20234E3 H31H

4)  BRRRE. B SUIGE . ARG %L 20224F4 A 1H ~
20234E3H 31 H

5) FFERL: BUUERE () 0K . 2022454 A 1H
~20224E9 A30H

6) BPHE BRELNETF /77 /00— (58, 66
S, 20224F4 7 1 A ~20224£9 A 30 A

7 BFHE: BT AN GrH) AR 2. 202244
H1H~2022429 A 30 H

8) HRFBE, MEEERERIAFEL, R IR, 2022454 A 1A
~20234E331H

9)  FRYRE, MBS SCHRRE TR ABIA. 2022484 1H ~
20234E3 H 31 H

f. XL TOFREEBEM (R, B4, BLE. #
5)
PATAP

g. HE - TLESOHE

i

FLE

h. KRR KD - BEHFKELE

AL
BLZERVELTZEOIREKRE
B0 2N)
D E s, wYmErER, B,
EEEC A i
w3 A kL [Clean Unit System Platform (CUSP)
and developing connected CUSP Booths |
2) £ B, MR, B L),
TA A R
LS A RV T ZRGEHFEZE HA % — L (2DPRCS)
D785 0 M AR K By B MRS |
3 R EEZ, YR, &R,
T EEEEE
ML A v TRORBEMER T ORZRA T — I A
DEAF 7 ATBT DL &GRS — b o
%)
4) ERE—, YRR, &),

A TERER
FICH A MV T RARa O MR S TR
KAEDLET DM E X AT I 7 AT 53
FRAESE ]
ft22r (0 N)



BIEREMHTARS T

o KE#E CGRLK, (), 2012.9~)
WeEgE A "\ OGROK, FE(T), 2021.4~)

B # Hai Jun Cho ( k= kK, Ph.D, 2018.4~
2022.8) , #h BE (EHELAKR, (%), 2022.9~)
ANAKZ  Prashant Ghediya (FIWFE FrFfiA A K7,
2022.4~) , # # (FAMFA. CSC, dbmzmAEL
FRRLFE 2022.4~2023.4)

HEMIEB  RBRFRET (2021.4~)

AR (EREPER) | T8, (EEEE)
BT, 22 ZEJRH, &, Kungwan Kang

i (EReyr) T & 2 4

A (TFEMERT L7 Fa=o ZER) B 16,
REFEF, AEFNBE, HHFTEE, EF K B K =
e

1. WrIEEE:

WRET Iy 7 AL LTI T & MR b & 5
ME LT, BV T ARREEE T 5 E e s
TERL L, BEREMERR (LI DRSS B DR T v v L & KRS
EH L MOFTRITNEDT A ZOMFEEZ B LT\ 5,
BRINCIE, THEEA s < o FRIEA RV TENVEE ST |
TR TER{L A€ Y T31 2] 7 L ECTHERAL [EHE
LI b Z > o2 % ) Rk - A BRI E o T~ T
ZxaA v 7B IFTHEZD (7 LR T Ve
W) DOBARE AT > TN D, Z DT DI TR ) 5B b
R 57200 k2= B4 %3 v VIR ERE 515
DOFEHIT>TWND,

(a) BNEEZSHAKS KL BHFE

REBNEZD [B—_y 75 F) &, BRTHPT
[T 2R ITRFEEIN D, BROLEER & OER)N
Y, BOBEBREMTIT, WAL T BVEDR) L
nNTna, AEHRIT, BHSZHEEEZHBY HED
LW FEREFIN Lo B EE OB IR, RS - R
ZRAE LR O HIATATHE & W 9 B 2RI L 72/ MRy ek
ELTEALEINTWD, fid - BECREEET. LF
(1) - B E 2 & BRI L) Cm WA RIERE 2 R T H O
R, flzid, THOREI. HEER EDOHEH
ENDREBNHICERTE DL O D, BFEIL, BIEE
IR G I A AR E L, OSBRI T E
RLBEDREORIRE MR E )L, BEICFER A ZEHrERE
T LM EVEM IO EHREZ B LT 5,

(b)  HEARER LS ATV T 31 2DBHFE

BRERBIYOL 1L, BFERBR, KRBT 7 S Ak
REOIHLFERHMKE T O LICLY, Z0k - BX -
BREFFENRELS BT HZ LR TS, fFilxiX,
T hrZuaIvIMEE LTHLRAWOE, £DFE
F TSRS U CEAZRMRIAR TN, BRLFEK G %
FIALTTm bAbd 2 (HWO,) Z & THROBRIZE

b5, £, 7703774 NUOREREEEZET S
SrCoO0, 51 %, BEAIZ 72 B 72 W R ARTEAY | iesk R M L T
BT B0, BRULFHICELT DL, e T2 A R
DOFE R EE 2 AT DSrCoOs I b L, RN B Fih 59k
W& D Z EnmbnTng, Zokiic, EBE
BEtE > L FIHTHZ LT OBBR L BREEE,
Wtk L BRUBEE LU A, SUBT 27 M AREHTE
LEEZLND, EBSEREWICE>T, HAAY (7
o b ) IFFRAIZRETTHI, OH A A A35R A e kAl & L
TH< oT, BERALFSUSEFIATIUZ LT A A LE
BUATRRTZ3, AR 7 & OWRIRZ W72 iude b e &
WIORRENR D B, BIFTESH T, T ZHET T ADF
7 I BRRICBEA SN D K ZEFFHRORD VI, Kkx
7RREREPERE L O - B - ERAHEA YR 2 5 2 L ITHk
LTz,

(¢) BHARRLHTERE T 2V A & OB%

ITO (A ZRINERILA 27 2) ITAHE S5 E I EEME
FRAEIE, T < BT L ERAEELT L B 0 df
LTRSS TS, —BMICIE, ARy & U 7k
ETHI AR EIHER SN BT I v 7 2D X5 ISk
A AV BN TWD, BIFgEE T, EYEEER
W, BHEM LY EEAR U CRIE FTREIC T 5 72D OF4E
BIToTnD, BRI, BEfEEOFELZTREIz L,
WX Y U T BEELZ AT 5700 RMETESY XUy
JVEEBEOERLE | o A 2T, A TRE R bR
T 5720, BR T CRMET BT 7 AL (EiS
LW EATo TN D, EEEEELT 2 2 & T, LAYt
BRCEHINTELEAAAS— RN T U URAZRETL
Too MWFRETIE, 25 L7oBEHIE L 84S Mo (R
EWERNCOW T, N OIS E T, WKL T
W5,

(d) wVvF7xady 7 MEOR%

NIRRT 20 N/ SHRS SClin 3 2 SRR MEA LS. B
IZ RV BEBRSMOMR & & AL v T TE DMFBMEHI A E
VRt U= A R TIER SN TV, IBH, £
DT OBRTESE & o~ L F 7 2 a A v 7 BB
BYEIELATONTWA, v AT 7 xaA v 7B CIrES
(Be) Tk ARt (BEOH) OFIEbG Ly, A=
RNFX ATV EOHICRICHAPIFFIND, L LR S,
SRS BT A BFOmSIFE LS, vV F T zu Ay
I MELOBEFIIR 5N TV D, BRI ER TSR
HIERLEZ BT HMEINIE L A LR Bz e RO
RRD BN TN D, YAFFEE TILEER IR R ER 2
BT D2 & T, BEERERO S OIS ERIA L, KEE
BETRVH LWL ERO~YALF 7 = a A v 7 5B oAl
HEHEEL TS,

(e) 7 L 7B b TENE D BRI

& BRI IR RO MY 2 & D SRR I RE AR
T . TS ORI R A BB b — R E L
THH2 Z ENATRRIC 2R o 1o, L AR b o — AR Tl



F LR S AR BRI & B (b D~ T v i A 1R
L, 2Ok, KICRT TOKBHEREZ BT Z & TR
[ FIEE L, AR — b2 5, ZOAMRTEIR
) BHTHHZL, Q) BEAEDOBREWCEATES 2
LLRZULRITANMBITBATED Z & (@) Mz ik
B SR FTREZ2 2 & 72 E ORI B mWER 24
DTS, LOUGHEWIBLENGITEEL 2V, 20D
RROFEEIL, KEfEy— FOGIRMAEHE L&V D SILH
%, UHIRETIE, KEEY— F2585 FEOHELZHNY
I E D TV D,

2. WA
(a) iR - ZRHTRE LI MREE TS EANLGRELS
HHEERR

BVEAHL, LHECABIED BH S D BEEVE AR
B 2HffE LTERSN TS, ERLSNZPbTerr &
DEJEI N 27 AVEVEMENL, B\ - AL PRICRLE
ThHo, ro@EtEbboicd, KEEZIGHICE > T
VY, PbTeZe & & i LT, BRbMIE, FEARMICITEIRICE
WTHEBE LW Z &b @il O TRB AR BV L &
L CHIFF S, HARTIE30EIE LRI SIS
T &z, BEMBOZEBMERRIL, MaBIER 2T = (BB
HE) X CEAEH) X (MExHR )+ EVRER) TR I, ZT0E

VN EEVEE I E W, ERE S e p BPbTe DZTIE,

300—600°COIREHIFICE N T, K0.7TH5DH, ZNETIZ
WL ONDERE Y PbTe DZT 2 8 %2 D EVEM BN 72 5 &

12 T T T T
K 10 n\ShaTes R
§ os8r PbTe e
£ SiGe
s 06
4
S 04G
>
S 02} Ba,:Co0, -

0 1 1 1 1
0 200 400 600 800 1000
Temperature (°C)

FIG. 1 | (Left) Schematic crystal structure of Ba;/;Co0,.
(Right) Temperature dependence of the Z7 of the Ba/;3C00,
film in the Compar i son

epitaxial in-plane direction.

against commercially available p-type thermoelectric
materials. The Z7 of the Ba;;C00, epitaxial film at 600 °C

is comparable to that of p-type PbTe and p-type SiGe.
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FIG. 2 | (Left) Transistor characteristic of the In-Sn-
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electron transport properties of the In-Sn-Zn-0 and In-
Ga-Zn-0.
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FIG. 3 | Design of a solid-state electrochemical thermal
transistor. (Left) Off state. Oxygen defects are generated
in the SrCo0, layer via the electrochemical reduction
treatment. Resultant SrCo0, layer (defect perovskite)
contains 1/3 oxygen defects against SrCo0;, and the defects
scatter the heat flow, reducing the thermal conductivity.
(Right) On state. Electrochemical oxidation treatment
causes the oxygen defects to disappear, increasing the

thermal conductivity.
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FIG. 4 | Photograph of the LSSO sheets.
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