SICORP & T it &

W B EIR L FRFZE 7 1 7 5 A (SICORP)
H A — V4 SEFIRFE
TSR M

1. WHERREA [ Na T 20 A P BEF By MOHZ I8 2 I Xk s O fAE |
2. W7 - SR 3 1M A~HM6 410 A
3. ERBIMIFEEA -

H AR F— A
K4 15Nk Al iEagic!
e ERE TR e WIERF-RF e A | FFEie s
B 27 SFGEF}
EEY VTN Hiz W RFRFEEE T | MOEHENT
I [FFFEE SRR
F25 WOFE Hitsz WERF-RFFGeAHE | 731 it
LR FEE MBS 27 LWFSEEL
WHFES I i 5 3 E24F | (W RFPRFGAR | ZUE LAl
MBS 2T L0 5EFRE
WS IS IN ELUE | (LB RFRFEAE | Bl
MBS 27 BWF5EE}
eI T O 2B FRE K 54
F = afl|F— A
K4 Mk BilE: DlEiwag:!
ez E Martin Kalbac Professor | J. Heyrovsky Head of
Institute of Physical | Research
Chemistry (HIPC)
E725 Oleksandr PhD J. Heyrovsky Fabrication of
H:[EAFZ23 | Volochanskyi student Institute of Physical | X-ray
Chemistry (HIPC) detector
W SR o D =S IF SR 5K 24
A1 82 T — L
K4 el P g5 ih
Wz E Peter Siffalovic¢ Professor | Institute of Physics, | Head of
Slovak Academy of | Research
Sciences (SAS)
F75 Karol Vegso Post-doc | Institute of Physics, | Development
L[ RFgE Slovak Academy of | of X-detector
Sciences (SAS) system
A2 [ O 2 BN e 5L 24
NI — T —
K4 P iz DiEieagi!
R A e Gergely F. Samu | Assistant | Department of Head of
Professor | Physical Chemistry Research
and Materials
Science, University
of Szeged (US)
BFZE AR o O =BT $K 14




SICORP #& T & (TIERRE)
R—=F v FMlF—A
K4 I8 il DlEvagi!
WA Daniel Professor | Ph.D, Institute of Head of
Prochowicz Physical Chemistry, | Research

Polish Academy of
Sciences (PAN)

WSRO &SN ZEE $ 14

4. [EFEILEFE OREE

NRBETAAA MEF Ry M A I, EARIMERIC B TR BN GS KOt
R 2 FF ORI 2 BB CThH D, o, BT BT TOIhEELZ LD, Bz
X BRI RS> v F b— v a RS IS SNERS TEHGRZ S LiRIAW 5 TOIL
BRI TV D, AFETIEH, IO OEEZFRT 5720, a7 A4 F&F Ky
N OFREEMEIN (BAR, R—F 2 ), ¥x U T XA F I 7R (N TV —), BEE
LB (AR, Fxa), BAHERORFBLOME (AR, Foa, A F7) Xff
B 5 L OV DISEDOFNTHNT (F ==, 2aAXT) ZEENEED S & CTH% LT,
TN EHRE L X RIS K 2 BN ERE A e 3507 AL h&F Ky b
X B g OB 2 B LT,

5. [EFRILFAFFED BR
5-1  [EFRILFBITE DI B L O FERNA

AREBSERIFE T, Xe 7204 FEF Ry a2V R X it ofiti 2 3
& Lic, "7 204 F&F Fy POGHIERLARA b b U — b A M & 2R
Bl zMesL U, & 8y PREOXKRERE oBtEom E2FEH L, SHi2, &FFy b
BORUEAL & BB 2 BI% LT, £/, g7 7 7 = OENCERIREME2TE T 5
Z LT, TS ARROBMHEN R L LS, ISEMEOR X B R ORI )
Lice 74 har s 2 —HEEo X #giss T, X SREREIC K 2 B0 2 2R #a7) i
SNz, ZOEIIT, BF By FOEHN LT A ZRHEOIFITIZE D £ TO—HEDOEAN
ZRESE L R X Bt e O FEHT 1A T 7o B A L L7,

5-2 [EFRILFEMFIEIC K D ARSI

AHFZETIE, HAB L OV4 OFENET 5 EMCH L2 AHICHE ST 5 2 & T,
BICHERL LR VWK E RREE BT 5 2 LN TE T, WEKF TR, &7 Ry FOSRE &
O AEAI BT 2 SR 2 feSr L, i\ e itk & B e Tt & From 7
A MET Ry bEBRE L, F= a0 Jf v 7 23 —WELERZEITIL, ILE A
L LZE T Py 2T X BRHEROT AL AR EHY LZ, S5, AaA{T
BFET 7 =% X $pfa s ORI E 2 E OB I L OMERRFHE 2170, X BRI
M7 —2 2B Lz, ZROOREEFRETHZET, a7 AHA FRET Ry b X #
TR OBHZE I AP LT,

5-3 [EFRILFENIIERR DB MR & 4% DRE

ABFFETHFE Lic~m 7 2 A T Ry b X #RHGIE, #EETH 0 203 SR
TR TNIRT N AMEE 2 EBL T E 5 R W TR 2 R & B A 5 ATt 2R
L7, Fri2, REIMZEREME 0T A A F&EF By FOBEEIFPRAZ B B U — R X
¥ by BT Ry MEAORIEIC & 2EBRLEIN, HiE ST 7 = > L ORELE, 731 A
REERRETOEEALICET 22 < ORRENF DALz, E7o. X # DB~ D LB D E &
HIRH A2 fESL L, A% OMERER EOFR# 21525 Z L TE 72, 2N E DM A & B,
RO EPERE X BRSO EFFICB W TEERRICR 20 TH Y | EROLE
PR, TEMA7R SIS B TORBEN T S LD,



SICORP #& Ty & (T3

&)

auk
ZE

Strategic International Collaborative Research Program (SICORP)
Japan—V4 Joint Research Program
Executive Summary of Final Report

1. Project title : [Perovskites Quantum Dots based Broadband Detectors — from a

quantum dot to a functional detector]

2. Research period : November 2021 ~ October 2024
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Takayuki Chiba | Associate | Graduate School of | Head of
Professor | Organic Materials Research
Science, Yamagata
University
Co-PI Akito Masuhara | Professor | Graduate School of | Synthesis of
Science and perovskite
Engineering, QDs
Yamagata
University
Co-PI Junji Kido Professor | Graduate School of | Advisor of
Organic Materials research
Science, Yamagata
University
Collaborator | Haruka Abe Graduate | Graduate School of | Development
student Organic Materials of cross-linked
(M2) Science, Yamagata | QD system
University
Collaborator | Kento Graduate | Graduate School of | Development
Yanagihashi student Organic Materials of multilayer
(M1) Science, Yamagata | QD films

University

Total number of participants throughout the research period: 5

Chemistry

Czech-side
Name Title Affiliation Role in the
research
project
Pl Martin Kalbacé Professor | J. Heyrovsky Head of
Institute of Physical | Research
Chemistry
Co-PI Oleksandr PhD J. Heyrovsky Fabrication of
Volochanskyi student Institute of Physical | X-ray detector

Total number of participants throughout the research period: 2
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Slovakia-side
Name Title Affiliation Role in the
research
project
Pl Peter Siffalovi¢ Professor | Institute of Physics, | Head of
Slovak Academy of | Research
Sciences
Co-PI Karol Vegso Post-doc | Institute of Physics, | Development
Slovak Academy of | of X-detector
Sciences system
Total number of participants throughout the research period: 2
Hungary-side
Name Title Affiliation Role in the
research
project
Pl Gergely F. Samu | Assistant | Department of Head of
Professor | Physical Chemistry Research
and Materials
Science, University
of Szeged
Total number of participants throughout the research period: 1
Poland-side
Name Title Affiliation Role in the
research
project
Pl Daniel Professor | Institute of Physical | Head of
Prochowicz Chemistry Polish Research
Academy of
Sciences
Total number of participants throughout the research period: 1

4. Summary of the international joint research

This research aimed to develop perovskite quantum dot (PQD)-based X-ray detectors
capabile of direct current conversion upon X-ray irradiation. To achieve this, we advanced key
technologies, including surface modification techniques (Japan, Poland), high-density
assembly methods (Japan, Hungary, Czech Republic), charge collection layer development
(Japan, Czech Republic, Slovakia), and X-ray irradiation and analysis technologies (Czech
Republic, Slovakia).

5. Outcomes of the international joint research

5-1 Scientific outputs and implemented activities of the joint research
5-2 Synergistic effects of the joint research

5-3 Scientific, industrial or societal impacts/effects of the outputs

The research demonstrated the feasibility of PQD-based X-ray detectors in thin,
lightweight, and flexible device structures, providing promising solutions for various
applications. These include medical imaging, security screening, and industrial non-

destructive testing. Additionally, the project generated valuable insights into PQD synthesis,
thin-film fabrication, and device optimization, laying a robust foundation for future
advancements in X-ray detection technologies.
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S. Ohisa, G. Motomura, S. Mizoguchi, Y. Fujisaki, T. Chiba, Ultra-Low Drive Voltage
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Conversion, Adv. Opt. Mater. 2024, 2401456, doi.org/10.1002/adom.202401456

K. Satake, K. Narazaki, H. Abe, K. Yanagihashi, M. Mizukami, Y. Suzuri, T. Chiba*, J.
Kido, Low-Temperature Annealing of Inkjet-Printed CsPbBr3; Perovskite Nanocrystal Film
for Light-Emitting Diodes, ACS Appl. Nano Mater. 2024, 7, 11313 — 11319,
doi.org/10.1021/acsanm.4c00867

H. Ebe, R. Suzuki, S. Sumikoshi, M. Uwano, R. Moriyama, D. Yokota, M. Otaki, K
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T. Chiba, Recent advances in solution-processed organic and perovskite nanocrystal
light-emitting devices, Polym. J, 2022, 54, 969-976, doi.org/10.1038/s41428-022-00640-
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(2nd edition) Organic Electronics Materials and Devices, Springer, S. Ogawa, (eds) 2024,
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