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[ Unleashing the Power of Agri-Photonics |

Dr. Sarun Sumriddetchkajorn (Institute of Public Policy and Development, Thailand )

Agri-photonics has shown benefits of light exploitation in agriculture. The integration of photonics
and digital technologies has also assisted in paving the way for Agriculture 4.0 and beyond. This lecture
encompasses the photonics-sensing in precision agriculture, aiming to navigate from pain points to
prototypes. We show examples by delving into specific pain points in rice cultivation, fruit quality
analysis, sericulture, and shrimp farming sectors. We also present cost-effective and scalable photonic-
based prototypes as highly efficient remedies. Additionally, we introduce the concept of combining
optical plasmonic sensing with quantum technology, opening doors to future advancements of photonics
sensing systems for agriculture.
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1. Label-free 3D tracking of biological micro-objects using RGB pinholes, Japanese Journal of Applied
Physics (Special Issues) 63, 4 04SP79 2024, D. Kim, T. Matsuzak, H. Y. Yoshikawa, R. Kawamura.
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Kobayashi, Ryuzo Kawamura, Seiichiro Nakabayashi, Hiroshi Y Yoshikawa*, 5| il 0 - URL :
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1. Tachyun Won, Naoya Aizawa,” Yu Harabuchi,”* Reo Kurihara, Mitsuharu Suzuki, Satoshi Maeda,
Yong-Jin Pu, Ken-ichi Nakayama, Bayesian Molecular Optimization for Accelerating Reverse
Intersystem Crossing, ChemRxiv DOI: 10.26434/chemrxiv-2024-vjlOk (#&&EH)

2. Takuya Omine, Fumitaka Ishiwari,* Tachyun Won, Naoya Aizawa, Youhei Takeda, Yumi Yakiyama,
Tadashi Mori, Takashi Hirose, Ken-ichi Nakayama, Akinori Saeki, C;-Chiral Truxenes Showing High
Circularly Polarized Fluorescence and Phosphorescence Properties Based on Symmetry-Forbidden
Transition, ChemRxiv DOIL:  10.26434/chemrxiv-2024-m8drx ()

3. Guo-Xi Yang, Jun-Tao Hu, Denghui Liu, Sheng Liao, Shaofeng Chen, Zijian Chen, Naoya Aizawa,
Yitong Zeng, Zhihai Yang, Yu Fu, Yongxia Ren, Ming-De Li, Mengke Li, Shi-Jian Su,* Delayed
Fluorescence with Inverted Singlet-Triplet Excited States and Anti-Kasha from Heptagonal Structure
Molecules (&)

4. Naoya Aizawa,* Ricardo Javier Vazquez* Thermally Activated Delayed Fluorescence (TADF) Active
Systems: Mechanism, Applications, and Future Directions, J. Phys. Chem. C 2025, 129, 3359.

5. Katsuaki Suzuki, Eri Sakuda, Yosuke Tani, Midori Akiyama, Ken Albrecht, Naoya Aizawa, Seiichiro
Izawa, Hironori Kaji,* Dynamic Excitons in Organic Light-Emitting Systems, J. Chem. Phys. 2025, 162,
061001.

6. Khadga S Thakuri, Thomas Cleary, David Allemeier, Taisei Kimura, Naoya Aizawa, Ken-ichi
Nakayama, Akito Masuhara, Matthew S White,” Defect Engineering in Organic Semiconductor Based
Metal-Dielectric Photonic Crystals, Sci. Rep. 2024, 14, 29052.
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1. Naoya Aizawa, Delayed Fluorescence from Energetically Inverted Singlet and Triplet Excited States,
The 12th International Symposium on Dynamic Exciton (ISDyEx), 2024 4 12 H

2. Naoya Aizawa, Inverted Singlet and Triplet Materials for Organic Light-Emitting Diodes, The 16th
Asian Conference on Organic Electronics (A-COE 2024), 2024 4 11 H

3. Naoya Aizawa, Inverted Singlet and Triplet Materials for Organic Light-Emitting Diodes, The 14th
International Conference on Electroluminescence and Optoelectronic Devices (ICEL2024), 2024 4 11
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4. Xu Jinyao, Naoya Aizawa, Delayed Fluorescence from Inverted Singlet and Triplet Excited States,
The SPIE 2024 Conference on Organic and Hybrid Light-Emitting Materials and Devices XXVII, 2024
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5. Naoya Aizawa, Delayed Fluorescence from Inverted Singlet and Triplet Excited States, The 11th
International Conference on Molecular Electronics & Bioelectronics (M&BE11), 2024 4F 6 H

6. Naoya Aizawa, Delayed Fluorescence from Inverted Singlet and Triplet Excited States, The 245th
Electrochemical Society (ECS) Meeting 2024 4F- 5 H
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1. “Direct synthesis of spirobifluorenes by formal dehydrative coupling of biaryls and fluorenones” Y.
Kato, K. Nishimura, Y. Nishii, K. Hirano, Chem. Sci. 2024, 15, 2112.

2. “Tunable Mechanochromic Luminescence of Benzofuran-Fused Pyrazine: Effects of Alkyl Chain
Length and Branching Pattern” S. Nakamura, K. Okubo, Y. Nishii, K. Hirano, N. Tohnai, M. Miura, J.
Mater. Chem. C 2024, 12, 2370.

3. “Pd-catalysed C-H alkynylation of benzophospholes” Y. Tokura, S. Xu, K. Yasui, Y. Nishii, K. Hirano,
Chem. Commun. 2024, 60, 2792.

4. “Asymmetric Synthesis of SCF;-Substituted Alkylboronates by Copper-Catalyzed Hydroboration of
1-Trifluoromethylthioalkenes” Y. Kojima, Y. Nishii, K. Hirano, Angew. Chem. Int. Ed. 2024, 63,
€202403337.

5. “Pd-Catalysed synthesis of carborane sulfides from carborane thiols” N. Minematsu, Y. Nishii, K.
Hirano, Chem. Commun. 2024, 60, 13594.

6. “Synthesis of highly condensed phospholes by Lewis acid-assisted dehydrogenative Mallory reaction
under visible light irradiation” 1. Kamiyoshi, Y. Kojima, S. Xu, K. Yasui, Y. Nishii, K. Hirano, Chem.
Sci. 2024, 15, 20413.
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1. T. Kambe, M. Katakura, H. Taya, H. Nakamura, T. Yamashita, M. Yoshida, A. Kuzume, K. Akagami,
R. Imai, J. Kawaguchi, S. Masaoka, S. Kubo, H. Iino, A. Shishido, K. Yamamoto, Capacitance
enhancement by ion-laminated borophene-like layered materials, Nat. Commun. 2025, 16, 1073.

2. H. Muramatsu, T. Kambe, T. Tsukamoto, T. Imaoka, K. Yamamoto, Search for Thiol-Protected Gold
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org/10.1002/macp.202400334

3. H. Muramatsu, T. Kambe, T. Tsukamoto, A. Kuzume, R. Hosono, T. Imaoka, K. Yamamoto, Synthesis
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template, Chem. Eur. J. 2024, 30, ¢202400060.

4. A. Yoneda, T. Watanabe, K. Kosugi, T. Takahara, S. Kusaka, R. Matsuda, Y. Saga, T. Kambe, M.
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styrene epoxidation, Chem. Commun. 2024, 60, 13939-13942.

5. T. Watanabe, P. Lorwongkamol, Y. Saga, K. Kosugi, T. Kambe, M. Kondo, S. Masaoka,
Photocatalytic Three-Component Acylcarboxylation of Alkenes with CO2, Org. Lett., 2024, 26, 6491~
6496.
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2. “Precise Synthesis of Atomicity-Controlled Clusters and Single-Layered Materials” DST-JSPS joint
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3. “Investigation of Borophene-like 2D Materials for Electronic Devices and Electrocatalysis” Prime
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4. [HEREMES /MR RO 720 ORGSR OB ] 51020 &4 Tifses (B, 2024/7/6
eI F—17 R
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International Symposium, 2024/5/20
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BRI BT 12 B W Tld, RIESUSY 2823~ bu—ud 2 2 &Rzt
R HHSIELODOEELFETH 5705 WEROME - Gk TIEERDS W EETH
%o, TOREIIH L. Aatite ikl L RHUBIGORBERET 2 1ToTwb, B
ENZIZHAME S & 2 Ko (1) KBk (2) ZxEt. BAZHEOFM %
179 2 & THRRZEMY: - EBTHEL AT 2R EEEIHKET L. Tvh B
IKFNE NV RE 2 7R Bl SO BFFE ISR L T %,
JE A
Y. Nakaya, A. Okada, S. Furukawa, “Distorted Surface Ensembles in Platinum-
Antimony for the Durable Catalytic Dehydrogenation of Methylcyclohexane”, JACS
Au, 2025, in press
Nakaya, S. Furukawa, “High-entropy intermetallics: emerging inorganic materials for
designing high-performance catalysts”, JACS Au, 2024, 15, 12644
WF7E R AHIRIL -
AR E R B R F3E (KAKEN), BFZEES)A & — b3gd - A (24K23105: 2021
9 H -2026 £ 3 ) 2,860 T-H.
PR e s W€ (KAKEN), 5 Tif%E : 03 (256K17890: 2025 4F 4 H -2027
£3H) 4,810 TH.
e WEFRBEG - AAEE (2025 45 4 H -2026 45 3 H) 500 F-H.
A E R Al R A FET R 2 SN SR R E S L SR R A LRI E (R6 4R
) - 3R (24AY0700: 2024 4F 11 A -2025 4E 3 ) 100 T-H.
ACHEE R R A JE T AR L R REZe i n e RA L AT SE (R7 4R
) - A3 (25AY0733: 2025 4 4 7 -2025 4F 9 ) 100 T-H.
JEFMFTE A+ : ARF (2025 4 2 1 -2026 4F 1 ) 3,000 T-F.
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Kii  f#ERX / TEMMA Kenta
https://lasie.ap.eng.osaka-u.ac jp/home_j.html
Yy o R L

i A B 2
i RH w5

F 7 7% b= 7 RHE

e, BROLY:. JERUE R
R, H0t IERIE. MEOEY
Super-resolution, fluorescence, nonlinear, adaptive optics
AR NS D BIER V1001 72 RIS 1R 1 e S 353 oD B 76
Super-resolution fluorescence microscopy using nonlinear fluorescence responses for
volumetric imaging
AR BB | IE R DI A BRSO 22 M /TR REZ B R - BIR Z W REL T 5P TH D |
A M ITREHCTHEINTVWE T, LarLiba@l ¢, dBEEfaTcLy
BREL 2w E W) BENH ) £9, ZHERID S DT FOERFE O JE I R21bIC
X BWGENHN T o FIIIEHIE 2 FOUISE I & 2 FOLOMHR, ML r L %
PEMIEZ WS 2 & T, IS ORIEZ R UK IR O BI5: 751 E 7 i R K
BOMEZIToTWE T,
JEE T SC
K. Temma®, R. Oketani’, T. Kubo, et al, “Selective-plane-activation structured
illumination microscopy”, Nature Methods, 21, 889-896 (2024 ).
IR S i, TR -
Kenta Temma, “Super-resolution microscopy for volumetric samples using nonlinear
fluorescence responses via stepwise excitation”, OPIC2024, 26th Apr. 2024 (Invited)

Kenta Temma, “Super-resolution microscopy using nonlinear behavior of fluorescent

molecules”, 25 85 [t W B F SRk 22A el 2%, 2024 4F 9 H 16 H ($AfF)

7, A .
%

BEHRERE, L — W —BREE7EA5 49 DlEEE 2 2 ~ K 27 A Student and Early
Career Researcher Poster Award, ITUPAB2024

B
JST-CREST Z g s & s inr el v L oo, “SHEAEERICLSZ V-1
T TAN=Y g ISP EE O B SE 7 2024 AR BE
HARS A REL 2y, FHEF e B B g3, & F%e, - RN oBlIg 2 e L 32
FEICHR R AEA LB R BB B D B FE 7, 2024-2025 4
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K % JYM %K / ADACHI Kanta
http://dfm.mech.eng.osaka-u.ac.jp/
X2 a = BWIAE

PREERR G R EE  BRAEAL R ) SR
Iz A Wt

8 P
AP LIG . RS, B, AR
Resonant ultrasound spectroscopy, Phase transition, Elastic constants, Internal friction
A E ORI BT 5 0§ AT v 7Y ¥ T HERE ORI
Study of strain coupling in diverse materials undergoing phase transitions
A IR AR RS . R SARERRS . IRF AR & Vo B R 2R L 7,
TN O DM OB XFITHRA TT D, LD L) ZHEERTH-TH [T A
EA YT YT EIRT] L) RIS ILE T, AT E RIS LI S TR
T 10-1300 K i BE Tt e 8 & WHRBBER ORHI 2179 S &2k b 5 - I
SHPESE OB S B A B ORI BT 205 HA v 7Y ¥ IR L Tw
9,
JEU G
1. A. Yoshida, K. Adachi, and N. Nakamura, Feasibility of resonant vibration of
piezoelectric material for noncontact evaluation of electrical resistance, Jpn. J. Appl.
Phys. 64 (2025) 03SP17
2. K. Adachi, H. Wilhelm, M. Schmidt, and M. A. Carpenter, Elastic and anelastic
behavior associated with magnetic ordering in the skyrmion host Cu,0SeQO;, Physical
Review B 109 (2024) 144413
FIEATE K -
1. K. Adachi, H. Wilhelm, M. Schmidt, and M. A. Carpenter, Anomalous elastic
behavior associated with magnetic ordering in Cu,0SeO; observed using resonant
ultrasound spectroscopy, The 45th Symposium on Ultrasonic Electronics, Meiji Univ.,,
26 November 2024
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[DENES

K % JtMl XM / MOTONE Keisuke
https://aoki-lab.wraptas.site/

X TR = APTEEHL
AW AR A M e A
iz WA Ot

AW TR B
VA NN 7. s 1
Nanopore, Biomolecule measurement
FIORT vy T RHEEET RIS Vo3 BHEHIBAR O A
Development of a nanopore sensing platform for next-generation protein analysis
§ o8y ARG T ERED T B 2 BR 5 2 &3, R O A O
AR, ZHUCEEDKEA - NA AT 7/ a TV —ORFBIZES) £, LaL., 18k
B & AAHEAERRHING R R BHI MR, MHEEHOERIZT I v 7Ky 7 A0
FETY, ISR ET, F/RT RV Y VLIRS MEMEZFIH LT, &~
NIEDT I BRECHIR RGBS 2 &2 HiA S FEZHIEL TS T Lz, A%
TIX, ZoFAZISH LTy v 37 R ELEH 2 KBS 1 0F5H$ %77
it L, 7o+ 37 ZA0EFIHIKkL £,
JEU G
(1) Motone K et al, Multi-pass, single-molecule nanopore reading of long protein
strands. Nature 633, 662-669 (2024 )
(2) Takagi T, Aoyama K, Motone K, Complete genome sequence of Flavobacteriaceae
sp. strain GF1, isolated from the phycosphere of a coral endosymbiotic dinoflagellate.
Microbiology Resource Announcements. 14, e01184-24 (2025)
B E
(1) AMED 788 B ISR TE 3R FH 3 (BIHMES ). -/ K7 2 Hw/z 15
Frasrt I 7 ZA0FEBIZINIT [ amino acid caller | ®DE%S. 2022-2024 4 FE
(2) ST BIFEMIIFFELIERHZE, F/ BT v —% Rl 2 3 2 KBRS 1 57
HAEHERI. 2024-2027 4FEE
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K % W A / HIGASHI Kazuki
http://www-ims.mech.eng.osaka-u.ac,jp/

X &= BWIAER
JRET R 2GR BRI > X T 2 SR
iz Wk

MESH: oKy b 0Ky bv=tal—vay
F—J— R BHETRY bR YT YL KRR N
Multi-fingered robotic hand, Synergy control, Water-driven robot
MRT—~: ZHHEOXRY b2 EKHEHETH#ETEISS 260AR Y b7 =2
Multi-degree-of-freedom Robot with Fluid Network for Dexterity and Low-dimensional
Control
MEBE: AoJoE)THI TRy M, AL o TZETY RN TV LARD LR
Bo WAy FT =213, aRy M X B8O R BE & R T H 7 ) 1
WM. TELNDEEY AT LA TH D, 72, BARE LTEADPHV LN 20 Nk
ZDZETHY). VAT L2ONMLISFGT 50 Wity b7 —2 23 H L CRAE
SN7ZABa Ry by FiE 1 HHEOHE AT TR A 2RO 58 2 1857 L 7
FIOBMELFEBLL, INOORBEIRE L, Ao XKy bAOWER v M7 —
7 DBAEHEDT VD,
D& SES e 55
(1) Kazuki Higashi, Keisuke Koyama, Fanny Ficuciello, Ryuta Ozawa, Takuya
Kiyokawa, Weiwei Wan, and Kensuke Harada, “Synergy Hand using Fluid Network:
Realization of Various Grasping/Manipulation Styles,” IEEE Access, vol. 12, pp.
164966-164978, 2024.
(2) Malek Aburub, Kazuki Higashi, Weiwei Wan, and Kensuke Harada, “Functional
Eigen-Grasping Using Approach Heatmaps,” IEEE Robotics and Automation Letters,
vol. 10, no. 4, pp. 3771-3778, 2025.
P -
(1) Frsek, BOA, 540k, DA JEHEU, SN & 727 F ok
DOTF T —HEFEEORS, " 420 HART Ry MEXENERES, 1F3-02,
2024/9/3-6.
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K % Ji TE / HARA Junya
https://www.sip.comm.eng.osaka-u.ac.jp

XY & = BTG T
WEYAT L THEHE 274 THEII2 ==V
¥ LA
¥ HE M

Y7 R, b RERE, mEl. 77 7E 50

AT, ¥y 77— fEfi, xoHty v I—27, IVFE—F VLI T
Al-and-IoT, big data analysis, sensor networks, multi-modal sensing

SR IR LA — b e v v v T Ed

IoT ¥ 2GR Y oMU SN LR Yy 77— 7 I LT, 3%
RSk - T ZREIC T A T — S IEMEB X O v 7)) v S FEOBSICI) M, v
YU A R PR, ERE T YT B ES MR ER T T A
ZOIGHIE 0T, HBpEEL, A~ — M7 4, B - ANVAT T 4 EIRHI R, A
WFETId. ZhAt v 7 — 2 1 LR D@ E R 2~ — bt v ¥ ¥ 7 HA O
SLE L AT REEWAE 205 L7872 B R 285K L. HARDARR 23R % HeMa
O % HIET .

MERERm SC 1 -

S. Nomura, J. Hara, H. Higashi and Y. Tanaka, “Dynamic Sensor Placement Based

on Sampling Theory for Graph Signals,” in IEEE Open Journal of Signal Processing,
vol. 5, pp. 1042-1051, 2024.

[l £33k 9 ¥t

B2k 5 e

TR 2 1
1) J. Hara, “Sensor placement problem on networks from theories to applications”,
Graph Signal Analysis and Learning Workshop (GSAL ), Osaka, July 2024;
2) B, “ MR EBRISHA \727 5 T EROF ¥ 7 v 7, 423 R
P74 —F & (FIT2024), IRk, 2024 4E9 H

PR IE e - HAAMIRBLS R I ZE R (DCL) HERIMF7E B 320 7t
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3) JO—NINEFRRB 7OV T 1 PHRERES VRII L

2024 4£11 A 11 HIZid, 2024 4£1 [ a— VAT
WgEE 7y T4 TR Y YR Y A ] ML
7o (AL R ey 79 Ay ), KR VRI T L
132 3.4 1TRT L) IHFEHB L 07T HOEFTHA
(2 X BHFFERI O BT 25 DB H - 720

KEWFERHE O THETIX. THY ORI E
BiidisE (LU, FHEE:) Mokt 4 2 iva 4
PR INTREEY b LICHgET 5 2 & oEEN,
KEOBHNEEOERIZ N TA T 5 L OEENE
ZOWTBIE LW Wi, T2 KV UVRY T A
BT 25 FHH T T, BH OIS To
FUN=—TINERETAEEDIT, By AT

AW TR L5 REANE) RE TV
7 M eRND) = F =L R bR E RS TIEILY
EREGUFEE -V ETHEL 72,

SR U O e ) 0 S R A IV R N
P AR 2 B2 L. [ I 7EE SO
DN T2V, TOBEIILI IR,

JO-KLEFHRE  XCF
ZOYF4PHRRBBAYYRIIL

- -

BECE toTIA-HO
T

L L XNRE RE ITerus
e - A ERECERIoVT
--“Iuﬁlm!‘&f
BOAZ SRS 7o h-!—.ms.--:ln-

nEAnERT maﬂtﬂmhhﬂm romeik,
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i (PR AR RS 17 3 2 R
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llllllll EFLLN TN LR O M i e
if ol A g T - AR R
L Lt
& WA B Sy L1l

L T er TS S T T
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BN RE T b e

AREE R 7o Frfmorwond - uny &

TELICSNEEE LT,

BT | A

3.6 JURIILRAZ—

fe\ Ty LAFZER ORI 2 ) A TFHBE O DS CR A THBEHER 14, CFiT =27 b7 v
7 HE 6 X BRI TN, HEISETIIER R T A AA v v a vy rEh, B2z
ToHAE LTS A /) N=2 3 VIZERDD L) L BIIREOTRR O & b % 5 E E ko7

x£3.4 JO-NVEFMREZEZ7OQAV T4 PTHRENSS VRSO LTOTS A

13:00 | A% R e #9%  TEMERE
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[ BREDERRET
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CFi (ROFEFIREFEHHE), WM IFBK
[EtELEMEE 2 ([TBOIATORY OB

CFi (RAFEFRRT7 =27 IV IHE), ISALFEER
[/ NRIBHIE &8 U Ciifetie e B 1F T 23D F M ORET

CFi (R4EEERMT—17 hSvoHE), BaBFERAETESR
NESHAEES AT LIS 5 ARG 7L OB

CFi (REFEEHBT =27 IV IHE) YMEFREK
[RF LIV THIE U 7z B RERE M AR DR i

CFi (ROFEHMT =217 bTvI#HEB), ICALEER
ICED < BREEFMEORZE]

CFi (REFEHBT =27 oV IHE) YMEFREL
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wHIEE DA AR SOBERHCOLT—HEmb S 2 AU EIEY 63—
KMERHR AR CERGERE AFLEE - BiJEa Y Y= va BT BF

~ELHIC~

FTHCHIATI DN RIEKBRRFZ LR oML 2 HR LT (fR) HZEICAHLE L7
11 SEBRICKRIRKZITR > TETHh Hid, PEAERT NS 2005 LT E Lz, Bk, LSk
Al - BEMSE CCGBREE (UUT, XRHE) EEE) 72— N0 CEO Yu 7 4 [RIEAET 7
INA ZAHBEWZERFEIE ] o) — 5 —dFHOF L7z 2011 FICKBRRF %2 RERR L CEYZR
TRHEMEEFRBRR % o 72, IST Mg B EHEAE S 3 O Jevm iR LBk B % (ALCA) T
EOREEEH, ENAATRRIESE AR = AV ¥ — - EEEEAMN R G HIEREME (NEDO) OB ER % &,
M4 GBS NECORELZHRLTHNRZR 2 HOTE T L7

~REOMRELORERICDNVT~

WMREDOHHRREZIETER L7y TRORAMEEMB & TR, WIRSNTOHFEHED
70%~ 75% L W B IR T SN FR AL, EoOE A7 by 7¥ Y Y RoE7Ta 7 5 A
TlE, BERHEE L@ ) OB SR INTE T, DF ) CRHE RO IST RREEEAL (DT, &
) FHONEDO »E ST 0787 1 7 5 MMIE O AR A2 Z KT 5 72012, K E RIFFEE AN S
NbZeizxfFsntd,

B IIETEE A ld, BEEAl - 4 2 X— 9 YHEAREE (2021 4R 4 A 1 BHEEfT) @b & T5FEmITT
FEIND BB RARGHH ] (IO nCTEs T T, FAITIE. COBEXMRT 5720 I1CH
TREWM LU THMBA LIE L E 3. RENTOBEFNESIIFHAIR BB &3, WIGa S seH
#Fi3% (CREST. X &A%, ERATO)., BIFEMMSEIIRFEL EVETORNR LR D £9,

T, ATFMWIIO by Ty LRI TR S5 A EIFOBRERAL T3, BrEEG - A
INR=Y 3 YRFECTEHRE LTHEDLIREERNGHIRERIND & KBIT O Y E A 1M
XY AEEZITOELSHICHIE LW TR 75 42T E LT T, T0H%, ATFHTOT) DY
ERTEATHWIO by 78y VRIR T 7S ABAY— M LET, SOMOTO Y I 20% 1%
TNV—TW7eL %0 35 B HEMGET 2MAEE R SINLZ LD T,

—HT, HFRCRS 27077 2120, XRHEAROISTO [SE050F] R (B3] 2E0H) 9,
A RO NEDO TH [JEMIET TS T A HBEMEENIE T 7 I LR 70 >y T4 7THRF
¥ Tl 1 EMNBBEORIFRESIRZMN SNE T, 2o, SEAMELREERENE LT [FR
WX BT E R IARFE] TIIAED AL TR TRK 6,000 T 4EXIR SN E T,
30 4EDEML - #EAEEZHIRY [BEMETu I 4  KEEFxL oY) ELDHY, TAFTT
BELRAETMREIE THEB SN R > TWEDT, BBIICF ¥y L ¥ I LTATLEE W,

~hyTEIURMRBEERTDHEEED S~

FAD CREST » X ENUTORERDS + v 757 VR RORIRND L ER T TOFIHEZHMML TS, F
T RIS N EIE. EERE L RIEOHENIAET 2 ZEETHHEOA T, WIZEEHE % 5o TH)
BUIRDBMEIRETHH 2L, HEMNOFEEBICHOA PNV AZEETICHD S L) BN 2 X &
DB B X HEEHL I EDIFETT,

HEHHOERIL, 1 H720 3 A~ 4 NOFERED 4 BRI TRz 3, BEEEL =
LT AR, MAIVEDD B0 HIOERDAD 275 WOl - -0 EitmETH 50k L%
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ML 9. ROBBEOHBERE TIE, RINGRED 2 5~ 3EOREINR LR T¥, 2 OMmER
WIEEFERZRE O IZIZE AL E B L T A RETHMENELZRIEHLTDh, AT
TEDWFED =D, WIFEIIH T 2 B ER RN R ZERIBE O 2 Ao T b0k &, IR EDOANY
RUMEZ R ERF 2y 7 LET, KEOZ V=T DTa s T ATk, HIEREZED) -5 =T v
TRIAT AV MED, TRICF—2HNO Y F V= RE2MRAL T T, [FEHEOOF—24] TiIh
AV [F—2ELTOMEMEVDAL] T2 Lohh EFPLTLZS N,

A SRS B O Rl R & ZIE Lo DU ARIESN LTI ONT U 22 E 2 TREX RO T T,
C9 LTIRIRS NI A oN—1d, W HEE 2 E T 2 iar bk —RB &2 ) 9, FHANICED
SN FED T RN ZETVRH L WEHOAIN 2R L TA~Y— ML DT 72
B, Fo, FERICIIHKEORSFICE DA LD LD TT A, B OZEEDD, HiGHE
BOBREDTT, TOF ¥ Y AZRE LV ICTORMELREZEML TBL L2 BEIOLET,
Z oM, WAEETH->TH [14E WIENHAPER TSI, S SICE 2R 2 A A lE 2
EHENE Lo TEANE, EEFTRELZ 70750550 3, M2, JOKXLEEZESETI
X BFZEIIR & 4G L C. CREST R S &8 2 AT 22 L T,

~FEH~

g B RO FEBUIANT 725 T 70 7 7 A ICRIRE NS E RE R EE RS E 3, #r
BB ADHMIF OB &% 2 TH LI % 3 ULk HEESEBLCIT 72RO @A 2 TL %133 T
Fo TOOITIE, g HEIEIT 72 HM OB b 2 % 2 T b R AZE & D JLFEITE D —D DR
T DFESARYIILEL THHEMTHIUL, LITHRESERIEL TINTE T, LFANIELHD
A, NEDO @ [#rEAGEmNse7a s 4] 2 [0y 74 TERFE] 2o THRIEN SR
BAM 22T AND EWMROEIIEA S E BT T,

T, KBBZRIE 70 Y = 7 MRS 28 A . F— A0S X e ko kb x iR
LT, HTOMEEZBBINIEN L. THHEIMIESA DAY MIETL2OL L VTL X I,



(a) EEB— B (b) AMEEX B
®3.10 (a) (b) BHFHEMFEMEN
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(d) s5lliskie Bh%K

(e) hAER B (f) XimfgX Bh#

(8) BRIEKX B 3.12 EEBLERR  -MECFit>2—K

®3.11 (c) ~ (8) BEFHEWEBN LiEDe 2



3.4 FHFWIE - MEFEPE IR

(1) ITZM%EF Innovation Bridge ~EFEEHRIMFTTIEENK ~

TEAFZERECLd, 2002 4R BRI eim AT ZE DR RIC D L O EER D DD ) OFEHL, FESEEEIC
X BHEEAN E ZOWEMALZ HIg T 7201~y F ¥ ZHROMBEEK [~y F 2777 v PR
PEAFHHEIL ISR ] 2 BHAG L. 2016 4 BEDLRE A FHORICE L TR E21T-> T & 720

2023 4EFEICIE [ TEWFZEF Innovation Bridge ~ S L MM Fe SR~ | L e L. 220
KR OBETFREDVH 2Ly — AR TA T T 2HERKT 52 LI X ) 3L LR Z LT 5
Lk g, RN MEANOHEMBEE, 5%, KMER7eY =27 bAoSmW, L FE
FERbEE - HIIFSERT O RIS X B EER IS O R AT B L BRI H SN IEEANO LT TH 2
L7z 51T LEMRFHIBWTHAZEEZMNE) A/ X=2 a Y2 IT I L, Th b &5
LT EFRAMOFER, X F v —BERFNIT TV M Thb [Y—AFRT T v~ (GLAIRERE
Ffi) ] L odHER S i & HAEDT TEHIEET> T b,
AAEFEOEMEMEZ £ 3.51R L. 2024 4EFEOFIGREOM A% REIR T,

+x 3.5 TITEM%EFR Innovation Bridge ~EFE#EEFEMAEIEIK ~ D=

TEMRERICFABE Y 2BEDARIR - 3860 - B CTH . MREAKRBE L TERED
HEMEEEKET 2E. /2L 2024 FERICHRARE S L THEMRZFHBT S

MR 3echas. w TEMRRFBROBSERE. hiE - HEEEATE T3R8,
BB £ OB B DR BRI T 3.
o g | DESOMTERSEN AW ATOV TS NZRA=21~ 1

efebe K782 10 MIEKBHXEEIF 1,500 FHZ LRET S

SR 2024 5830H (OK) ~ 68268 (K

oy jkiiﬁﬁ§$$4f§\ E%%%%ﬁ?%ﬁﬂ?%é%E%EE\ %E//ﬁﬂﬁ??%25f§>_2255%ié§ﬁ£%%§§f§\
BRI CFit>&a—k. sHCFiEltz>4—K. RCFigltz>4—FK

& =W 2K BAIR#H |24

O BRBFIFEEIEICTREET D,
@ FARIFERICEVTIREET D,
® ZHEBBIL202FEETO [YyFUIARNEZESLREMT] TOFRES
H2FEEREET D,
SRR @ TEOIODBHEAMREY Y FUINRET DHAIEHEBIRE LR,
AMEEE * FRADOHBMZTF P HBEMAERBEICE VN TEETDOD

c BEFOMAFEE L TRFE - FIRENLZED
HEMREDPEDEETHSH EHENDHD

® HEMAOZHMEDIEF CHDHE. HEMAZNICEOWTEEIEET D1
BDDH 2024 FE (2024.04.01 ~ 2025.03.31 73) DHAZRIGEDIIRE L.
ZDESBEZDICKVELT D,
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2024 FEEFRIREREDHBI

g - K% WREFEER - RN / KATO Shunsuke

U R L: https://researchmapjp/s_kato_chem
MADE: aWEDE
F—U—NK: A REBIE BEEROS. NLeEER, SRR
Biosynthesis, Metabolic Engineering, Biocatalysis, Artificial Metalloenzyme, Metallocofactor
BIRT—~ 1 FERREER) 74) YOEERICE 5 N TEERRORIH
Biosynthesis of Abiotic Metal Porphyrinoids for the Generation of Artificial

Metalloenzymes

g -K&: MEB712—Fvy—aA/X—=2artri—- - Ki%HS / TAKEICHI Yasuo

U R L: https://nano-ap.eng.osaka-u.acjp/

MEASH: BTU—LHE J/ 77 -

F—U—N 1 XS, AR
X-ray microscopy, Spectromicroscopy

HIRT—7 0 BSIH XRUMOEEIC & 5 WELEUR ORI & 5 68k 7 0 4 2T 72
R
Ultrahigh-pixel-density X-ray spectromicroscopy of ironmaking materials for carbon-

free processes

(2) BLREARE | FRFERFEEIETOIT S L

AR, EPEORAEAM & 4 ) R=2 3 VA2 ) RZIPLRAMOFRIEH & %5 —T5, i
B ERAE 2 & W L R R AN O EF LR EARAWHNC D B0 Z DOFERIIRILDHIN & L T,
LIRS 5 2 LI X AREEIAL, WSS TIROBKICHET 2 A LENHITHN TS,

BUE, KBRS Tl L S LR IR IS E 3 2 BEH R A O 2 M5 720, FHAHUl -
A/ N—=2 a3 VA Z ) ERPREAEOWEBRN EEF v ) 7 RZADMRE [720— v 74l
HHEE| OTTEFWEMKE LTIEII LTI 42 TEY . LEMZERIB W T 2021
ARG TR 1 ERFANRERIR T 07 T L] ZRMG L7z

A7T 7T &, 2023 SEEEEN H AR AR XA ZE RIZISHE L 220 ERIRT D - 7252460
MR SENLHEZT o 28I L LRI 1 FRICY Y —F - 7Y 25~ (DUF, RA) &
LTEMT A2 LI L ARFNIIREZIT) DO TH L, TOBEIZEI3.6 1TRT,

DX AR E ) LRI OEFIZ L D W FEPR L RFEN AL e ER I, 7
BEEHSDHBZEEOS & TERMICHRICHST L2 LD TE 5 L) &2 52, WIZEGEEIO®)
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