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Application of topological data analysis and machine-learning for materials science
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Theoretical prediction of physical properties of materials with complex structures
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5—% Development of quantum repeaters using electrically-controlled quantum dots
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-3 Fabrication of 3D nanostructures based on strongly correlated transition metal oxides
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Development of Multitask-type Advanced Ceramic-based Composites with Integrated Functions
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New liquid electrolyte materials for next-generation batteries
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-3 Development of Operando Analysis Tool for Electrochemical Devices
Theme

HRDEH | LFRLF— - RIEHH HERE \ MLk LERE  EEEE
Department Energy and Environmental materials Researcher Y. Katayama Y. Yamada Y. Kondo

F—O—R \ AXRSURZHKE. A—RVZa1—b3)b. ERELERA. RINEG
Keyword operando spectroscopy, carbon neutral, electrochemical interface, reaction field

GESH Power-to-X 7" /N4 X, ##EM, Rt TXEM
Application power-to-x, fuel cell, battery, carbon neutral
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5—% Developments of cellulose nanofiber materials for electronic device
Theme

HMEaE \ BERMEREEL HRE REAR T
Department Functionalized Natural Materials Researcher M. Nogi

£—0—R \ BILO-RF/T7A4N—, KpEERALEMEL B - 1815 - Szt
Keyword cellulose nanofiber, water protection, high transparency, high insulation, high heat resistance

SESE \ BHET VL. ESBEFNAR. IATL— 3 VRILH

v} Application transparent film, biodegradable device, electro chemical migration
]
z \ 4
9 tHE FRERE }—*
aQ =2 B ERb%EfE IHE1E
J .
FAEFIO—RTFT/ T7AN—=ZE0 BRG] ZHBELFE UL, Feo TNAMREBZIVO—RF/T74
N—BRETE>TB &, KEUCBOEEEEZH CEDESHICUE U, &5IC. EDRIET/INA ZANDH
EEESEIE G
0 FULIFQRI—F&KN
® JUFYITIEFTFNAANDIGAICEIF T, IbO—RF HECF IR -
/I PAN— R OBEREZET O TLET,
o KEIEZPHE, TITED VY FNARERIRLETD,
BiiRE :
[5%1’1'@5\ HE bﬁM%?%%ﬁ@i] Darﬁaed Coating Léa-term Pro!edi_on
CEBFOEIEENDE, Ya—hU. HE - BNLETD. prieriaer by el et
O fERIF. @BEBMBENBZVLDIC, RUST—TRHKI—K
#HI) LTWET, UL L. RUS—HIEMHAIRIET D & o HUIFQRI—R&Y
KHEAULU, Ya—bhUET, e Z)ILO—RF/T7A BBl-r7RRl S
N—EBRTOEZI-FLTBIFEYa—rLFEBA. F
feo BUBENRIELTH, Ya—bMbUEBAS ' J‘
[LICED VYT N1 ADRH] e = T B A ;
o LO—RF /TP AN—ZANT, EiEEFv/Tvy | PN i g
ZRELE UL, @ IALPENBEDEEL. FEE LR RBTRE it elien
EIEREFIGERETCED I TNA RZBELE U,
o ZDEVYFNARIE, #E (RIVO—RF /T 7 A N—) AN e | s ' S
ERE. O3 () EVSBEROEHRIFTESNTUL FOURMTER | IR g0
9. o LIh'>T. ERgICEIhARBT L. 408% ] e > o
([CIFHEMAFED IS A ENDRLET, : Barso kR B e orer |
HENDEZE-HEFEINZIHR
INFTDORUT—R—ZDEFT/NARF, ENTENDEEG@REELFIT, UhLILO—-RF/T7A/N—
ZFAINGRE. BNTENTD, BFFN\AREEBHEELF T, Fle. RUX—R—=XDEFT/ VA ZTEFHNE
BIDETICRYFIN., BIO—RFT/IT7AN=—FBUEBFT/NA RFBEIERICKEIEI, Lich'>
T, BILO—RF/T7A4N=F. TNPSDRFEHRBICEVWTEBGMEELDTUL & D,
(52 X Paper]
[1] ACS Appl. Mater. Interfaces, 11 (2019) 43488, DOI: 10.1021/acsami.9b 13886
[2] ACS Appl. Mater. Interfaces, 4 (2021) 3861, DOI: 10.1021/acsanm.1c00267
N r

Osaka University SANKEN



2

DU/ R—23VICkD

= IEFTU— TN ADEIR

Theme

Renovation of Paper for Green Device Innovation

B EREE & HE AR
Functionalized Natural Materials Researcher H. Koga

CWO—RF/T7A4N—. BEeR. JU—2V5=ZAMJ—, JU—2ILIJbOZTR
cellulose nanofiber, functional paper, green chemistry, green electronics

ME - KBERU TP ITI—, YRATAFTTILTINA X, RERREZHA

reactor for material and photothermal conversion, sustainable electronic device, medical checkup

2t

.................................................................................................................................................................................

= B A S }-——‘*’

B SKRAb#R A1k

[

7 S
BARTILO—AMMiHE - RPEDE VS TERNERZR/MA - FADRMZEAL T, E - TZAHTEEIN
2 et RER 2 Bl 9 ZO BRI OREAFRS (CBRWUBATOET,

1R - 1
[CREEEmZERMS LI ROV /N—2 a VEilE= O9F - MRS+ @7 /-4 T O@ERET] T, 1ERMELKL

DENTANE - EFHEEEICINAT, HIFFOTLVFVIIVE - U A D)V - ESBREDRIRS BRI LK., B
BEM IR ZAIILCEDIT Y-V (4 /RN—v 3V ZBIELTVET,

BTNE
[m@’il:ﬁ%ﬁ r,\o_’\o_ U 77 9 _J ] mutu«n—:ﬁ? }
 ENBRIC T/ - A O DTS ERE L. WED aasines

&RF/ 1Y

WERGHEZTRIFITDRINAEE U TRETS I &IC
BINUE Ulc, oKD/ )L O— R fHERE
[CEBF /NFZREHERIE2EMZEIL. &
FPRIG T O—FUERIHP. KIS -EZIRE KUSEK
DORKIBITHIDUE UTe, o IR7E, B85 - TuE - 3F
REERZHNDILHERRDETIH T,
(EDEFFNA R [R—/S—T L7 hO=ZTR]]

O IRICEBADET S /MEZREGL. SEE - T
FIT) - BRI - EDBRIEDORCIFETT /N
A2REFEAHLUE UIc, oRE. 7/ BILO—X
Y/ FFUBROEERLE, BKLU. BUY. I
IVF—ZHR, BEORRINEADIGEBETH T,

HENORE-HEFTNIUR
* ASZAPEBMBHFA—ADEMHRIEL ) OBMEER U T 79 —PBEFT/\( AEEER
AN TLF I TIVE - UT A J)UtE - DR - 7'« AR—Y T IVEDRIRIC BRI
o BRI BREMZEN S BILEOT U -y SN~ - TUY FOZJ R(CEH

@5 F - HEIRE
1Is$iﬂli'5§)\ 2WF/HF

BRATTAR @
EpETHAt @
S ®

BT

=<

BRI MRS !

[ 3 Paper] [1] ACS Nano, 16, 8630 (2022). [2] Chem. Eng. J.. 450, 137943 (2022).  [#§ ¥ Patent]

[3] Chem. Mater., 34, 7379 (2022). [4] J. Mater. Chem. C, 10, 3712 (2022). [5] ACS [1] 45576630091 5
Appl. Mater. Interfaces, 11, 15044 (2019). [6] ChemSusChem, 10, 2560 (2017). [7]1 NPG [2] 455561449825
Asia Mater., 8, €310 (2016). [8] Adv. Mater., 27, 1112 (2015). [9] NPG Asia Mater., 6, €93 [3] #5F5970915%
(2014). [10] Adv. Funct. Mater., 24, 1657 (2014). [4] 55555663685

N r

Osaka University SANKEN m




27 BRREIRAEEAGE MR

5—% Development of wavelength-selective organic solar cells
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-3 Development of several-nanometer-scale molecular wire
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5—% Transparent Solar Cell using Nanocrystals
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(88 X Paper] (45 & Patent]
[1] Nat. Commun, 14 (2023) 4471. [3] Nat. Commun. 10 (2019) 406. [1] #5FE2020-071711
[2] Nat. Sustain, 5 (2022) 1092-1099. [4] J. Am. Chem. Soc. 141, (2019) 2446-2450. [2] $5FE2020-166375
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Metal organic frameworks for environmental remediation and fabrication of Si/graphite sheet anodes in Li ion batteries

ZEEERETE & AR
Metal organic material science Researcher T. Matsumoto

TEEREER. E. D, B, UFOLAFV&EMR. YUV, By —b
metal organic framework, adsorption, decomposition, release, Li ion battery, Si swarf, graphite sheet

TIRE. BE. WML, SRAHBEMIR. I+, SRR

soil improvement, agriculture, controlled-release fertilizer, metal organic framework layer, energy storage, electric vehicle
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DV EBHETE, BRERBCESULERT . ARBEHEEEROY Y JVEmA\OMROIRIELFT .
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[(& X Paper] [+ ¥ Patent]
[1] ACS Appl. Mater. Interfaces 14 (2022) 16983. (DOI: 10.1021/acsami.2c00615) [1] #FE2020-002263.

[2] J. Electrochem. Soc. 168 (2021) 020521-1-14. (DOI: 10.1149/1945-7111/abdd7e)

[3] J. Alloys Compd. 720 (2017) 529-540. (DOI: 10.1016/}.jallcom.2017.05.228)

[4] J. Electrochem. Soc. 164 (2017) A995-A1001. (DOI: 10.1149/2.0361706jes)

[5] Sci. Rep. 7 (2017) 42734-1-10. (DOI: 10.1038/srep42734)

N r

Osaka University SANKEN m




3]- REIEFHZE IS _XuEn FMHEORFE

5—% Development of Two-dimensional Polymeric Materials with Bactericidal Activity
Theme

WEsE \ e HmE BIR F NIRRT
Department Material Excitation Chemistry Pasaarcher M. Fujitsuka Y. Osakada

F—D—R \ ZXTEDF. HEZA
Keyword two dimensional macromolecules, photosensitizers

SESE \ IR RER. ATESH

7 Application photocatalysts, disinfectant, artificial photosynthesis
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i X Paper]
[1] Commun. Chem. 2 (2019) 55.
[2] [2] Appl. Surf. Sci. 513 (2020) 145720.
[3] ACS Omega 7 (2022) 7172.
[4] Surf. Interf. 25 (2021) 101249. (Review)
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-3 Application of excited ion species in photo-functional materials
Theme

WEsEs \  mEMREE HRE B 7 Lu Chao
Department Material Excitation Chemistry Researcher M. Fujitsuka L. Chao

F—0—R \ JCHEEEMRL BhicA A V& REDED Y. SEFE
Keyword photo-functional materials, excited ion species, time-resolved spectroscopy, photochemistry

GESE \ ABSt. $EEFNA R, KU Y-, K

Application solar cells, semiconductor devices, optical sensors, photocatalysts .1
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(5 X Paper]

[1] J. Phys. Chem. B 119 (2015) 7275-7282 [4] J. Phys. Chem. C 121 (2017) 4558-4563
[2] J. Phys. Chem. C 120 (2016) 12734-12741  [5] J. Phys. Chem. C 122 (2018) 13385-13390
[3] J. Phys. Chem. C 121 (2017) 649-655
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Asymmetric hydrogen borrowing reaction and application for the catalytic asymmetric synthesis of natural products

Theme

ety 9— Rz sakfy
Comprehensive Analysis Center Researcher T. Suzuki

$o—pg\ AUTDL, REE. BCRRS

Keyword iridium, asymmetric catalyst, oxidation

BESE \ 77AVTIHLR EER. BE. &8
fine chemicals, medicines, agrochemicals, perfumery

7| Application
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(54 X Paper]

[1] Suzuki, T., Chem. Rev. 2011, 111, 1825-1845.

[2] Suzuki, T., Desymmetrization of meso diols. In Comprehensive Chirality,Yamamoto, H.; Carreira, E. M., Eds.
Elsevier 2012; Vol. 5, pp 502-533.

[3] Ismiyarto; Kishi, N.; Adachi, Y.; Jiang, R.; Doi, T.; Zhou, D.-Y.; Asano, K.;Obora, Y.; Suzuki, T.; Sasai, H.; Suzuki, T.,
RSC Adv. 2021, 11, 11606-11609.

[4] Jiang, R.; Ismiyarto; Abe, T.; Zhou, D.-Y.; Asano, K.; Suzuki, T.; Sasai, H.;.Suzuki, T., J. Org. Chem. 2022, 87,
5051-5056.
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Theme

Probing of the electron-interaction in solids by means of angle-resolved photoelectron spectroscopy with synchrofron radiation

WESE \ HEDERZE HRE FAE—ER
Department Excited solid-state dynamics Researcher S. Tanaka

=F_-;_|<> ARPES, 70 FOVEEL. 2ATYHE. BTHETIEHEER

Keyword ARPES, synchrotron radiation, 2D-material, electron-phonon interaction

IRz Ra g g FHEEEST N1 AR
Application development of new-functional devices
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[5# X Paper]

[1] S. Tanaka, M. Matsunami, S. Kimura, Sci. Rep. 3, 3031 (2013).

[2] I. Suzuki, Z.Lin, S. Kawanishi, K. Tanaka, Y. Nose, T. Omata, S. Tanaka, Phys. Chem. Chem. Phys, 24, 634 (2022).

[3] T. Terasawa, K. Matsunaga, N. Hayashi, T. Ito, S. Tanaka, S. Yasuda, H. Asaoka, Pys. Rev. Matt. 7,
014002014002(2023).
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-3 Atomic scale analysis of the surface structure in working nanogap electrodes
Theme

Nanostructures and Functions

EBF/BE. T/ F vy RIBHHREEBETFIRME

metal nanostructure, nanogap, environmental transmission electron microscopy (ETEM)

KRELFE. F/TNAR

surface chemistry, nano device
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(52 X Paper]

[1] T. Tamaoka, H. Yoshida, and S. Takeda, RSC Advances 9 (2019) 9113-9116.

[2] T. Tamaoka, R. Aso, H. Yoshida, and S. Takeda, Nanoscale 11 (2019) 8715-8717.
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-3 Functionalization of materials by lasers and quantum beams
Theme

WELE \ EFCE—LYE & EB®=  OKEBFE EHE— HEAE
Department Beam PhySiCS Researcher Y. Sano Y. Mizuta  T. Sano T. Hosokai

+—0—R \ NLVAL—P— a5, FatR
Keyword pulsed laser, functionalization, life extension

BESE \ MEIII. KEWE. ER. IHRRGE

Application material processing, surface treatment, medical application, nondestructive testing ¥
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[5# 3 Paper] ¥ 5F Patent]
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[3] J. Laser Appl. 29 (2017) 012005
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Theme

Development of wearable devices utilizing flexible organic integrated circuits

WEsEs | TESREEYE HRE ERIIES
Department Advanced Thin-Film Functional Properties Researcher T. Uemura

4—._-;_|:> JLFYIWIVI hOZJR, BEIVI OZJR, Dz 735T)EVY

Keyword Flexible electronics, Organic electronics, Wearable sensors
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¥ Application Wearable devices, Wearable biosensors, loT sensors
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Co-creation of Advanced Materials and Sensor Systems toward Regional Smart Cities

WESE \ TEMBISREK WwRE RABE IHESR
Department Advanced Materials and Implementations Researcher T.Araki  T. Abe

F—O—R\ T/ -IA70ME. RRILVI NOZIRAER. EVYI AT LA
Keyword Nano & Micro Materials, Flexible Electronics Packaging, Sensors & Systems
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~ppleeilen Next Generation Healthcare, Agriculture loT, Construction Tech
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