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Formation of nanoparticles by laser ablation of perylene microcrystals in aqueous solutions of
three different alkyl sulfates or cetyltrimethylammonium bromide at various concentrations of
the surfactants. (Graduate School of Engineering and Science, Univ. of the Ryukyus) O Rui
Miyagi, Yoshiaki Tamaki

Perylene microcrystals in aqueous solutions of four surfactants, three alkyl sulfates and
cetyltrimethylammonium bromide, at various concentrations of the surfactants were irradiated
with nanosecond pulsed laser. The irradiation resulted in formation of colloidal nanoparticles,
which were dispersed in the solution. The absorbance of the resulting solution and the particle
size of the nanoparticles dispersed in the solution were measured and plotted against the
concentration of each surfactant, and the plots will be discussed taking account of adsorption
of the surfactants on the nanoparticles.

Keywords : Laser Ablation ; perylene ; Cetyltrimethylammonium Bromide ; Alkyl sulfate  ;
Nanoparticles
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Fluorescence spectrum change of trans-ferulic acid in solutions and on solid surface ('Muroran
Tech., >Graduate School of Engineering, Muroran Tech.) OHina Nakanishi', Koji Uwai'?,

Toshifumi Iimori'?

Blue-green fluorescence from plant leaves is believed to originate mainly from ferulic acid.
However, the fluorescence spectrum and photophysical processes of ferulic acid are not
understood. In this study, we report the fluorescence properties of ferulic acid in solution and
on solid surfaces. The fluorescence properties of ferulic acid were investigated at different pH
since the pH in plant leaves changes by a variety of factors. The fluorescence spectrum of
ferulic acid changed with the change in pH. The fluorescence lifetime changed in solvent and
on a solid surface.

Keywords : Excited State; pH, Cellulose
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1) Sano, H.; Kawaguchi, S.; limori, T.; Kuragano, M.; Tokuraku, K.; Uwai, K. On-Site
Evaluation of Constituent Content and Functionality of Perilla frutescens var. crispa Using
Fluorescence Spectra. Molecules 2023, 28, 7199.
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Monitoring Charge Transfer Dynamics of Trapped Holes in ZnO
Utilized for Ethanol Oxidation Using Near-Field Heterodyne
Transient Grating and Charge Carrier-Selective Heterodyne
Transient Grating Methods

(Department of Chemistry, Chungbuk National University) O Younghyun Kim, Woon Yong
Sohn
Keywords: ZnO; Photo-excited Charge Carrier Dynamics; NF-HD-TG; CS-HD-TG;

Time-resolved Spectroscopy

Zinc Oxide (ZnO) is actively researched as a photocatalyst.! Photocatalysis of ZnO can
be initiated by the charge transfer of long-lived charge carriers on its surface.” However, the
detection of these carriers is challenging due to their small quantities. To monitor these
photo-induced charge carriers, we applied the near-field heterodyne transient grating
(NF-HD-TG) method, known for its capability to sensitively observe physical and chemical
phenomena at the liquid/solid interface.* In this study, we measured the NF-HD-TG
responses of the ZnO film and observed three components: one attributed to thermal
diffusion, another to the recombination of trapped electrons, along with an additional
component. To understand the additional component, we measured NF-HD-TG responses at
different ethanol concentrations, confirming its association with the transfer of trapped
holes in ZnO to ethanol. Furthermore, we determined the energetic position of the surface
trap state employing the charge-carrier selective transient grating (CS-HD-TG) method,*
revealing that the state lies between 0.6 eV and 1.1 eV. This position is appropriately below
the oxidation potential of ethanol as suggested by the previous research.’
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1) K. Ayeb, N. Moussa, M. F. Nsib, React. Kinet. Mech. Catal. 2020, 129, 1103-1113. 2) H. Park,
H.-i. Kim, G.-h. Moon, W. Choi, Energy Environ. Sci. 2016, 9, 411-433. 3) K. Katayama, K. Sato, H.
Sugiya, T. Shoji, Chem. Phys. Lett. 2009, 479, 306-309. 4) Y. H. Kim, Y. G. Bae, W. Y. Sohn, Phys.
Chem. Chem. Phys. 2023, 25, 11981-11985. 5) Z. H. N. Al-Azri, W.-T. Chen, A. Chan, V. Jovic, T.
Ina, H. Idriss, G. I. N. Waterhouse, J. Catal. 2015, 329, 355-367.
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Study of the CO, Reduction Process by Semiconductor-Metal-Complex Hybrid Systems Using
Picosecond Time-Resolved Infrared Spectroscopy (Department of Chemistry, Kyushu
University) ORikuya Nagao, Masaya Yara, Teruyuki Honda, Takumi Ehara, Tomohiro Ogawa,
Kiyoshi Miyata, Ken Onda

CO; photoreduction using semiconductor-metal-complex hybrid systems have been
investigated through various combinations of semiconductors and metal complexes aiming at
their practical applications. However, the detailed reaction mechanism has not yet been
elucidated due to their complexity. We addressed the N-Ta,Os/Ru complex photocatalysts (Fig.
1) and studied the electron transfer mechanism in semiconductor-metal-complex hybrid
systems after photoexcitation of the semiconductor using picosecond time-resolved infrared
spectroscopy (TR-IR). As a result, we succeeded in observing the CO peak in the Ru complex
and the background signal from the photocarriers in the conduction band of N-Ta,Os, separately
(Fig. 2). By analyzing carefully these data ranging from picoseconds to microseconds, we
discussed the mechanism that the photogenerated carriers transfer to the Ru complex.

Keywords : Semiconductor-Metal-Complex Hybrid Systems; Time-Resolved Infrared
Spectroscopy; CO: Photoreduction;,
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Fig. 1. Chemical structure of Fig. 2. TR-IR spectra of N-Ta,Os/Ru

N-Ta;0s/Ru complex complex after photoexcitation of N-Ta,Os
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In situ observation of organic—inorganic perovskites under dynamic equilibrium in aqueous
solution ('Graduate School of Science, Kobe University, ?Molecular Photoscience Research
Center, Kobe University) O Aito Takeuchi,' Yoshitaka Kumabe,? Takashi Tachikawa'-

In recent years, it has been revealed that organic—inorganic perovskites such as CH;NH;3Pblz
are stably exist in aqueous solution by achieving dynamic equilibrium between perovskite
precipitates and dissolved ones. In this condition, perovskites can work as hydrogen-producing
photocatalysts or photosensitizers when combined with other semiconductor materials such as
TiO, under visible light irradiation. However, fundamental understandings of this dynamic
equilibrium in aqueous solution are not available yet. In this study, we observed
photoluminescence and structural properties of perovskites under dynamic equilibrium
condition by using fluorescence microscope at the single-particle level.

Under dynamic equilibrium with 405-nm cw laser irradiation, mixed-halide perovskite
showed emission color change which implies spatial distribution of halide anions in perovskite
was changed by light-induced phase segregation. The phase segregated perovskite crystal was
decomposed due to accumulation of photogenerated charge carriers. Intriguingly, the
decomposed perovskite exhibited self-healing behavior by dynamic equilibrium.

Keywords : Perovskites;, Dynamic Equilibrium; Single-Particle Spectroscopy; Photocatalysts;
Fluorescence Microscope
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1) S. Park et al., Nat. Energy. 2017, 2 (1), 1-8.
2) A. Takeuchi et al., J. Phys. Chem. Lett. 2023, 14 (10), 2565-2572.
3) M. C. Brennan et al., ACS Energy Lett. 2018, 3 (1), 204-213.
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Photoluminescence behaviors of water-stable tin halide perovskites ('Graduate School of
Science, Kobe University, 2Molecular Photoscience Research Center, Kobe University)
(ONaozumi Tanaka,' Yoshitaka Kumabe,? Takashi Tachikawa,'*?

Organic metal halide perovskites are known as photofunctional materials. Owing to their
appropriate properties, they are used not only to solar cells, but to photocatalysts for hydrogen
evolution reaction. In particular, tin halide perovskites have gained attention for their lower
toxicity than the most popular lead halide perovskites. However, they have not been studied in
the field of photocatalysis due to instability of tin against water and oxygen. In this study, we
investigated the photoluminescence behaviors of water-stable tin halide perovskites by means
of single-particle microspectroscopy to understand the relationship between their stability and
photocatalytic performance.

Keywords : halide perovskites, fluorescence microscopy
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Angew. Chem. Int. Ed. 2018, 57, 14868—14872.
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Intramolecular Electron Transfer of Excited Fullerene Cgy Dianion (SANKEN (The Institute
of Scientific and Industrial Research), Osaka University) O Chao Lu, Masakazu
Kobayashi, Mamoru Fujitsuka

This study represents the first direct investigation into the dynamics of excited fullerene
dianions and their intramolecular electron transfer (ET) processes. Femtosecond transient
absorption measurements were employed on selectively reduced Cg, and its derivatives. Upon
excitation with a near-infrared laser pulse, the excited Cgo dianion exhibited two states with
lifetimes of less than one ps and several tens of ps. Additionally, the variation in the ET rate
constants from the excited Cg dianion in Cg-contained dyad molecules highlighted
difference in the driving force for ET.

Keywords . Photochemistry; Photo-Induced Electron Transfer; Time-Resolved Spectroscopy

TURANT =F 7 EO RS R A
ke % Z & TR D bk KOS A
W R SCEMN 2R 2 LD IR X
JEDFEEMEL L TER ST 5, FxidZ
NETEWE AN - ftEEE2 R0 R
WCEHL, 77 —L R EORET T
=A OMWEZW 6 LT &MY, AR
TiX, 79—V oIV INT =F U HRIT—
BIELTHELND YT =4 ORIk EE
(ZDWT, WPERIHES XV ik 2
BlOTHRET D Y,

B TANS £ 0 BRI B ET S
7= Ces }_; vy f ), [60:L - 5»—‘1/_‘/ (CooH) - (l;:}glt_]'re;: ;._Ncgle’zgri]caa!: ;t_r:ftures of Cqy,
ST T — LML E R IT LT Ce-

FT7HL VAR (NDD & Co-tr AUy kA K (P) 47 > R (Figure 1)
(2R LT7 = b PRI PERIHIE 24T - 1o RSN L — =L 2 2 Tk 12 &
D .Ce & CooH DINEEY T =4 03 1 B & v abodFHamafio —>Olk
REZ R L7z, F72. Ce -NDI"EB L Cop” -PI" DX A T K431 Tl Jihid Coo ¥ 7
=F b OB TFBENERS MR SN, EFBENEEIIEFBEIOH BT R L —
EACIHAFT D Z RSz,

1) M. Fujitsuka, T. Majima, J. Photochem. Photobiol. C: Photochem. Rev. 2018, 35, 25.

2) M. Fujitsuka, T. Ohsaka, T. Majima, Phys. Chem. Chem. Phys. 2015, 17, 31030.

3) C. Lu, M. Fujitsuka, A. Sugimoto, T. Majima, J. Phys. Chem. C. 2018, 122, 13385.
4) C. Lu, M. Kobayashi, M. Fujitsuka, J. Phys. Chem. A. 2023, 127, 8330.
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Improvement of the heating ability of a multiheme protein-based molecular heater (!School of
Science, Osaka University, *Graduate School of Science, Osaka University) OMao Ito,!
Haruto Ishikawa,? Yasuhisa Mizutani?

Heat serves not only as an energy source to drive chemical reactions but also as a signal to
transmit information in living cells. To understand the mechanism of the heat-induced signaling,
it is required to develop a technique for site-selective heating of cells. Protein molecular heaters
have been developed by utilizing the rapid non-radiative relaxation of photoexcited heme. In
this study, we examined the heating ability of 2-heme 4D2, a de novo protein containing two
hemes, by observing the temperature rise of solvent water using Raman spectroscopy. Presence
of two hemes in 2-heme 4D2 allows higher density of heme per volume and, thus, 2-heme 4D2
is expected to be a more efficient molecular heater than proteins containing a single heme.

Sample solutions containing 2-heme 4D2 were irradiated with CW light of 532 nm for the
heating. Raman scattering was observed by CW light of 405 nm. Spectral changes in the OH
stretching bands at 2800-3800 cm ™! were observed, which were attributed to the temperature
rise of the solvent water. Figure 1 shows the dependence of the temperature rise on pump laser
power. These observations indicated that the temperature rise is almost proportional to the
pump laser power and the temperature of water can be raised by 5.0 K upon 100 mW irradiation.
Keywords : Photothermal conversion; Heme protein; Raman spectroscopy
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Crowding effects on light-induced folding dynamics (‘Kyoto University, * Tokushima University,

3Hokkaido University) O Keigo Fujiwara,' Yusuke Nakasone,' Ikuya Nakaoka,' Honoka
Ohta,’ Soichiro Kalwagoe,2 Koichiro Ishimori,’ Tomohide Saio,> Masahide Terazima'

The intracellular environment is highly crowded with various macromolecules, leading to
significant differences in protein behavior compared to dilute solutions. Therefore, it is
necessary to carry out experiments in crowded environments to analyze biomolecular reactions
occurring in the intercellular environment. Previously, we utilized the photoisomerization of
azobenzene to optically control protein folding. In this study, we investigated the folding
reaction in crowding environments using time-resolved transient grating (TG) spectroscopy.
We found that significant changes in the TG signal under crowded conditions compared to
dilute solutions. Notably, within the Ficoll70-crowded environment, we observed that the
unfolding state exhibits a larger diffusion coefficient than the folding state, indicating that the
unfolded state becomes more compact due to the size-excluded volume effect. Our findings
unveiled alterations in molecular shape within crowded environments, with significant
variations dependent on the type of crowding agent employed. We also discuss the crowding
effect on kinetic parameters of folding reaction.

Keywords : Transient Grating method, Crowding effects, AzoGB1, Protein folding
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Interaction dynamics between blue-green light sensor protein OCP and its regulation protein
FRP ('Graduate School of Science, Kyoto University, *Graduate School of Science,
Gakushuinn University) O Tadayuki Tokashiki', Takatoshi Ohata,' Shunrou Tokonami® ,
Yusuke Nakasone', Masahide Terazima'

Orange Carotenoid Protein (OCP) is a blue-green light sensor protein in cyanobacteria, and
it is involved in the non-photochemical quenching of photosystems. Previously, we have
elucidated that photoexcitation of OCP leads to structural change and dimerization using the
time-resolved transient grating (TG) method. In this study, to gain a deeper understanding of
the signaling mechanisms, we purified the protein FRP, which is known to downregulate OCP
activity, and investigated the intermolecular interaction dynamics between FRP and OCP upon
photoexcitation. The intensity of the TG signal is significantly increased by the presence of
FRP (Fig. 1), representing the light-dependent interaction with FRP. Furthermore, from the
grating wavenumber dependence of the TG signal (Fig. 2), we revealed the transient formation
the hetero-complex of OCP with FRP in a time-resolved manner.

Keywords : Transient Grating method, Orange Carotenoid Protein, Light Sensor Protein,
Downstream protein, Intermolecular interaction dynamics
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Verification of the effect of substltuents in RAFT agents on their reaction with photo—initiated
radicals (Faculty of Molecular Chemistry and Engineering, Kyoto Institute of Technology) O
Yusuke Miyake, Takahiro Iwami, Kaho Tanabe, Kenji Kanaori

Reversible addition-fragmentation chain transfer (RAFT) polymerization, a type of living
radical polymerization, enables simple and precise polymer design and reaction control only
by adding a RAFT agent. Self-assembly formation under control of temperature further could
expand the design of functional polymers, and the use of photoinduced initiation reactions is
required. In this study, we focused on the photo-polymerization initiator diphenyl(2,4,6-
trimethylbenzoyl)phosphine oxide (TMDPO), which has been reported to realize efficient and
relatively highly controllable polymerization. Reaction mechanism and reactivity between the
radicals generated from TMDPO and RAFT agents with different structural characteristics
were evaluated using electron spin resonance (ESR) spectroscopy, and the possibility of side
reactions in the use of TMDPO were discussed. The structure of the reaction intermediate
radical species observed by ESR spectroscopy differed depending on the structure of the RAFT
agents. Furthermore, the reactivity between benzoyl radicals and RAFT agents showed
particularly significant differences depending on the structure of the RAFT agents. They
suggested the influence of the structural characteristics of the RAFT agent on side reactions.
Keywords : Photo-initiator; RAFT agent; ESR spectroscopy; Radical reaction mechanism
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1) J. Tan, J. He, X. Li, Q. Xu, C. Huang, D. Liu, L. Zhang, Polym. Chem. 2017, &8, 6853.
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Excited-state dynamics of benzene-centered carbazole oligomers

("Ehime Univ.; 2ADRES Ehime Univ.) OKimura Yuga,' Saito Ryuta,! Mori Shigeki,> Uno
Hidemitsu,' Takase Masayoshi,' Ishibashi Yukihide'

In this study, we synthesized a benzene-centered carbazole hexamer (Bz-6Cz) and performed
steady-state absorption/fluorescence and ultrafast time-resolved spectroscopies. As a result, the
absorption spectrum showed a new absorption band from 360 nm to 400 nm due to the mutual
interaction between neighboring carbazole groups in addition to the absorption of
phenylcarbazole. This interaction induced the broadening and the red-shift of fluorescence. The
transient absorption spectroscopy revealed that the absorption band due to the carbazole cation
with a peak at 825 nm was observed just after the excitation. In the presentation, we will detail
the excited-state dynamics of Bz-6Cz and compare it with those of benzene-centered carbazole
oligomers having different numbers of carbazole groups.

Keywords : Excited-state dynamics, Toroidal molecular arrangement, Femtosecond transient
absorption spectroscopy
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Fig. (a)Molecular structure of Bz-6Cz (above) and Bz-1Cz (below). (b)Steady-state absorption (solid

line) and fluorescence (dashed line) spectra of Bz-6Cz (red) and Bz-1Cz (black). (c)Transient absorption
spectrum of Bz-6Cz at 1 ps after the excitation (375 nm exc. and 150 fs FWHM ).
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