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Observation of Carrier dynamics in a Quasi-Two-Dimensional Lead Halide Perovskite
Crystal with Naphtylmethylamine
O Tatsuya Fujii!, Yuichi Ikura? , Tetsuro Katayama*** , Akihiro Furube*® ('Faculty of
Science and Technology, Tokushima University, *Graduated School of Science and
Technology, Tokushima University, *Institute of post-LED Photonics, Tokushima University,
4JST FOREST)

Lead halide perovskite materials have attractive properties not only for solar cells but also
for light-emitting devices because of their high performance and wavelength tunability.
Efficient light emission and lasing are indispensable for such applications, and the essential
needs are miniaturization and low threshold. To realize lasing at room temperature and to
understand the time evolution of light-matter interactions in perovskite crystal systems, it is
necessary to measure the carrier dynamics in each crystal. Lead halide-based quasi-two-
dimensional perovskite crystals with different organic cations were prepared and their
transient absorption spectra were measured using femtosecond transient absorption
microscopy.

Keywords : Femtosecond transient absorption microscope; Quasi-two-dimensional
CsPbBrs,; Nonlinear emission phenomena,
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Substrate Dependence of Carrier Dynamics in MoSe, Monolayer by using Femtosecond
Transient Absorption Microscopy (Tokushima University!, Tokyo Metropolitan University?,
National Institute for Materials Science(NIMS)*) O Sho Yamanochi!, Akira Yamamoto',

Naohiko Endo?, Kenji Watanabe?, Takashi Taniguchi®, Yasumitsu Miyata?, Tetsuro Katayama!',
Akihiro Furube!

Two-dimensional materials such as graphene and transition metal dichalcogenides have
attracted much attention in recent years because of their thin monatomic layers, high mobility,
and the fact that their physical properties change significantly due to interactions between the
monatomic layers. On the other hand, these two-dimensional materials are greatly affected by
the unevenness of the substrate because the constituent atoms are exposed on the surface. In
this study, we have performed spectroscopy on atomically flat hexagonal boron nitride (hBN)
by using femtosecond transient absorption microscopy with time and spatial resolution for
single-layer MoSe, on a flat substrate. We discuss the flat substrate dependence of carrier
dynamics.

Keywords : Transition Metal Dichalcogenide, femtosecond transient absorption microscopy,
carrier dynamics, Substrate dependence
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Spin coherence in a spin correlated triplet pair observed by pulsed EPR ('Molecular
Photoscience Research Center, Kobe University, 2CREST, JST, 3 Department of Chemistry,
Faculty of Science and Technology, Keio University) O Yasuhiro Kobori,'* Masaaki Fuki,'*
Taku Hasobe®

Singlet fission (SF) is a phenomenon that produces multiple triplet excitons (triplet pairs)
from a single photon. The multiple excitons produced in this process are expected not only to
improve the efficiency of organic solar cells, but also to be applied to extended molecular
quantum computing by using four qubits composed of unpaired electrons that make up a triplet
pair. We have observed the electron spin polarization of multiple excitons by time-resolved
EPR and characterized the spin quantum states of strongly correlated quintet multiple excitons
and spin correlated triplet pairs (SCTP) due to exciton dissociation.

Keywords : Singlet Fission; Qbit; Spin Correlated Triplet Pair, Pulsed EPR; Coherence
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1) A.Yamauchi, M. Fuki, Y. Kobori, K. Miyata, N. Yanai, et. al., Sci. Adv. 2024, 10, eadi3147.
2) S. Nakamura, M. Fuki, Y. Kobori, T. Hasobe, et. al. ACIE 2023, 62, €¢202217704.
3) Y. Kobori, et. al. Chem. Sci. 2020, 11,2934. 4) Y. Kobori, et. al. J. Phys. Chem. B 2020, 124, 9411.
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Observation of hydrogen bubble evolution reactions at micro-structured electrodes
(Department of Chemistry, Faculty of Science, Hokkaido University) Oltsuki Abe, Daiki
Ashizawa, Daiki Sato, Kazuma Kobashigawa, Tomohiro Fukushima, Kei Murakoshi

Hydrogen evolution reaction (HER) is an important reaction for the water electrolysis. The
dissociation of water molecules in Volmer or Heyrovsky process can be modulated by the
cation-dependent hydration structure at electrode-electrolyte interface. In this work, we discuss
the structural dependence of the HER using micro-structured electrodes.

Keywords : Hydrogen evolution reaction, Cavity; Bubble observation
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In situ Observation of Adsorption of Ionomers onto Pt Electrode Surfaces Using
Electrochemical Quartz Crystal Microbalance (! Graduate School of Humanities and Sciences,
Ochanomizu University, *Nissan Chemical) O Kaede Takei,' Takatoshi Noguchi,? Katsumi
Chikama,? Toshihiro Kondo?

In the polymer electrolyte fuel cells (PEFCs), a platinum catalyst is covered by an ionomer
of the solid polymer electrolyte. The ionomer, which is the electrolyte for the electrode,
transports protons and oxygen molecules to the surface of the platinum catalyst. Therefore, the
adsorption/desorption behavior of ionomers during on/off of the PEFC is considered to affect
the catalytic activity. In this study, therelationship between the adsorption/desorption of several
PFSA-based ionomers and the redox behavior of Pt electrodes was investigated by in situ
electrochemical quartz crystal microbalance (EQCM) technique. The EQCM is a method that
can measure the potential-dependent mass changes on the electrode surface. The EQCM
measurements were performed in the aqueous dispersion solutions containing two kinds of
perfluorosulfonic acid ionomers, such as Nafion® and Aquivion®, to observe the mass
changes during Pt oxide formation and its removal reaction and hydrogen
adsorption/desorption reactions. Nafion® exhibits specific adsorption/desorption behavior
during the Ptoxide formation/removal reaction process. On the other hand, Aquivion ® showed
adsorption/desorption behavior dependent on the reaction process of hydrogen
adsorption/desorptionon the Ptsurface. Theadsorption/desorption processesofthese ionomers

were modeled and discussed.
Keywords : Electrochemical Quartz Crystal Microbalance (EQCM),; Perfluorosulfonic acid
(PFSA) based lonomer, Polymer Electrolyte Fuel Cells (PEFCs)
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Electric field catalyzed isomerization of di-pyridyl-tetrazine and dihydrofuran Diels -Alder
adduct (\Grad. Sch. Eng. Sci., Kyushu Univ., 2IMCE, Kyushu Univ.) O Kentaro Adachi,’
Masaki Furusawa,? Ken Albrecht?

External electric fields (EEFs) have been investigated as a tool to control the reactivity and
selectivity of a chemical reaction. When an electric field is applied to a reactant, it interacts
with the dipole moment of the ground or transition state and changes the energy. This allows
the control of the activation energy. In this talk, we report an isomerization reaction of 3,6-di(4-
pyridyl)-1,2,4,5-tetrazine and 2,3-Dihydrofuran Diels-Alder adduct under an applied EEFs.
The electric field was applied by utilizing the electrical double layer formed at the electrode-
electrolyte interface of a standard three-electrode cell. The progress of the isomerization
reaction was confirmed in the absence of a Faradaic current. When no voltage was applied, the
isomerization reaction did not proceed; when voltage was applied, the isomerization rate
depended on the field strength. The reaction temperature was changed and the activation energy
was determined from the isomerization rate.

Keywords : External electric field; Electrostatic catalysis; Electric double layer, Isomerization
reaction
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Fig. 1 Isomerization reaction of 3,6-di(4-pyridyl)-1,2,4,5-tetrazine and 2,3-dihydrofuran Diels-
Alder adduct.
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Advancement of the r-BS+G electrocatalyst with high stability for
the oxygen evolution reaction

(! Graduate School of Pure and Applied Sciences, University of Tsukuba, Japan. * Center
for Computational Sciences, University of Tsukuba, Japan. * Institute of Technical and
Macromolecular Chemistry, RWTH University, Germany. * School of Environmental Science
and Engineering, Kochi University of Technology, Japan. > Tokyo University of Agriculture
and Technology, Japan. ©® Research Center for Materials Nanoarchitectonics, NIMS, Japan.
" MDX Research Center for Element Strategy, Tokyo Institute of Technology, Japan. ®
Institute of Pure and Applied Sciences, University of Tsukuba, Japan. ° Advanced Institute
for Materials Research, Tohoku University, Japan) OL. Li ', S. Hagiwara 2, C. Jiang °, H.
Kusaka !, N. Watanabe !, T. Fujita 4, F. Kuroda 2, A. Yamamoto °, M. Miyakawa °, T.
Taniguchi ®, H. Hosono %7, M. Otani 2, T. Kondo *°

Keywords: rhombohedral boron monosulfide; electrocatalysts; oxygen evolution reaction;
renewable energy device

Due to the sluggish four-electron path, the oxygen evolution reaction (OER) requires
higher energy consumption, so designing low-cost and high-efficiency electrocatalysts for
OER is necessary. Rhombohedral boron monosulfide (r-BS) is a new metal-free catalyst, it
was synthesized by a previously reported high-pressure solid-state reaction !. Previously, we
reported that r-BS mixed with graphene (r-BS+G) as a new metal-free electrocatalyst,
showing promising electrocatalytic activity with much better performance than most
published metal-free catalysts in 1M KOH solution 2. Stability is very important for the
application of electrocatalysts, but the electrochemical activity of r-BS+G declined after
performing 2000 cyclic voltammetry cycles 2. To solve this problem, we introduced Nickel
foam (NF) as the self-supporting working electrode. After dropping the r-BS+G sample ink
onto the NF, the r-BS+G-NF shows significantly enhanced OER activity with the ultralow
an overpotential of 308 mV at 100 mA cm 2, which is 53 mV better than commercial RuO,
dropped on NF (RuO>-NF). Most 18
importantly, the  r-BS+G-NF
exhibited strong durability in a

r-BS+G-NF
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Fig. 1 A chronopotentiometry test of r-BS+G-NF for 100 h.

for future practical applications °.
1) H. Kusaka, L. Li, T. Kondo, et al.,

J. Mater. Chem. A, 2021 9, 24631. 2) L. Li, T. Kondo, et al., Chem. Eng. J., 2023 471, 144489. 3) L.
Li, T. Kondo, et al., Sci. Tech. Adv. Mate. 2023 24, 2277681.
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