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Double spirals created by chiral interference pattern of plasmon
scattering and circularly polarized light

(‘nstitute for Molecular Science) OHyo-Yong Ahn' and Hiromi Okamoto'
Keywords: chiral nanostructure, photopolymerization, plasmon, chiro-optical effect [5
words at most]

Plasmonic  nanostructures provide effective methods to create chiral
nano-/microstructures, based on their capability to transfer the chirality of light to matter.
Recent studies have shown that a simple achiral plasmonic nanostructure can induce
dissymmetry (chirality) of the electromagnetic field under the excitation with circularly
polarized light.! However, only the strong near-field effect in the vicinity of the
nanostructure has been used to create the chiral structure at the nanometer scale. Our
present study focuses on the effect of the scattering field extending over the few-um regime,
which is relatively weak compared to the near-field and therefore its effect has not been
well addressed in previous studies. The secondary field induced by the nanoparticles can
interfere with the incident light and give rise to a novel structure of the electromagnetic
field at this spatial scale. Such fields can potentially provide unique nano-/micro-structured
materials via photochemical reactions. Here, we have shown that the plasmonic scattering
can be coupled with the incident circularly polarized light to generate characteristic chiral
interference patterns.” We have succeeded in exploiting this phenomenon to create the
well-defined double spiral structure from achiral Au core - Ag shell (Au@Ag) cuboid
nanoparticles, by applying the photopolymerization reaction under the irradiation of visible
light. Our numerical calculation further supports that the experimentally obtained
photopolymerized structures are consistent with the interference pattern of the
electromagnetic fields. [ref. This body consists of 224 words.]
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1) S. Hashiyada, T. Narushima, H. Okamoto, J. Phys. Chem. C 2014, 118, 22229. 2) H.-Y. Ahn, T.
Narushima, H. Okamoto, J. Phys. Chem. C 2024, 128, 7159.

© The Chemical Society of Japan - [C]C506-2vn-01 -



[C]C506-2vn-02 BALES B1055FES (2025)

BBERTI U/ BERERAVEEA T/ HTORBROE
=i

(FRAJNREL - R L—H—HF 2) ORGEse st ', E 52 5l ES L AR
HOEE A E BEAR !

Enhanced Optical Trapping of Polymer Nanoparticles Enabled by Titanium Nanostructures
("Faculty of Science, Kanagawa University, *Institute of Laser Engineering, Osaka University)
OTatsuya Shoji', Yoshiki Nakata?, Masashi Yoshida!, Tsubasa Kamiya', Chiri Obata', Renna
Tanaka!

Optical tweezers, which trap nanoparticles using optical force, typically require a tightly
focused intense laser beam. Recently, we demonstrated that polymer nanoparticles can be
trapped using irradiation of incoherent light from a high-pressure mercury lamp on titanium
nanopillar structures formed by plasma dry etching [1]. In this study, we used titanium nano-
wrinkle structures formed by acid etching, and successfully trapped polymer nanoparticles in
aqueous solutions using laser light. Furthermore, microorganisms such as Escherichia coli and
black mold spores were captured. Real-time observation of mechanical sterilization was
achieved, where E. coli trapped on the nanostructures was killed on the surface. This work
highlights the potential of nanostructured titanium surfaces in optical trapping and
microorganism control.

Keywords : Non-plasmonic Optical Tweezers, Florescence Microspectroscopy, Polystyrene
Nanospheres, Optical Force, Titanium Nano-wrinkle Structures
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1) Incoherent Optical Tweezers on Black Titanium, S. Hashimoto, T. Shoji, Y. Tsuboi et al., ACS Appl.

Mater. Interfaces, 13 (2021), 27586.
2) vty MEMAWCT RO, BUEHEN S, EEA, 53 (2023), 39.
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Colorimetric Response of Polydiacetylene/ZnO Nanocomposite to
Organic Solvents and Alkyl Amines

(‘Graduate School of Regional Development and Creativity, Utsunomiya University, *Center
for Innovation Support, Institute for Social Innovation and Cooperation, Utsunomiya
University) ~ OAhmed Rasel!, Kannan Jamuna?, Yuna Kim', Ken-ichi limura!

Keywords: Organic/inorganic nanocomposite, ZnO nanorod, Polydiacetylene, Organic
solvents, Alkyl amines

Polydiacetylene (PDA) has been extensively studied for the creation of several kinds of
chemosensors for the detection of diverse target analytes because of its special color-changing
capabilities. Recently, it was reported that a poly(PCDA-IPA) molecular gel was used as
chemosensor to differentiate volatile organic compounds (VOCs)Y. In this contribution, we
report the synthesis and characterization of a polydiacetylene-coated ZnO (PDA/ZnO)
nanocomposite for colorimetric detection of VOCs and alkyl amines. The nanocomposite was
prepared via dip coating method, yielding stable and uniform deposition of PDA on the surface
of ZnO nanorods on ITO substrate (Fig. 1). This nanocomposite showed blue-to-red chromatic
response in presence of triethylamine (Scheme 1), as verified by UV-vis, Raman and FT-IR
spectroscopies. Additionally, we evaluated color-transition characteristics of the
nanocomposite in response to acid and base exposure. It was observed that PDA/ZnO
nanocomposite exhibits no color change under acidic
conditions but shows pronounced colorimetric changes at
higher pHs. Based on these findings, we aim to expand
the application scope of this nanocomposite by
investigating its interactions with alkyl amines. This

study evaluates the possibility of PDA/ZnO nano-

Fig. 1 A SEM image of PDA/ZnO
nanocomposite on ITO substrate.

composite for application as sensor for detecting alkyl
amines through distinct colorimetric response.
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Scheme 1 Illustration of PDA-based colorimetric sensing of triethylamine.

1) Y. Xu et al. European Polymer Journal, 171 (2022) 111202.
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Computational study on the hydration mechanism of magnesium oxide
(‘Keio University, *Institute for Molecular Science) OTaichi Inagaki' and Miho Hatanaka'-

Keywords : Molecular simulation; First-principles calculation; magnesium hydroxide;
thermochemical heat storage

Magnesium oxide (MgO) reacts with water molecules to form magnesium hydroxide. Due
to the simple solid structure and the ubiquitous presence of water, the reaction plays a
fundamental role as a model for chemical reactions at the gas-solid interface. The reaction is
also important in industry because of its application to thermochemical heat storage and cement
production. The hydration process starts with the adsorption of water molecules onto the MgO
surface, and the adsorption structure has been almost established by previous experimental and
theoretical studies. However, the processes following the water adsorption and the crystal
nucleation of magnesium hydroxide remain unclear. In this study, we investigate the
mechanism of MgO hydration at the atomic level based on computational techniques. In
particular, we analyze the structural changes of the MgO-water interface by generating and
optimizing interface structures that occur along the hydration process using molecular
simulations and first-principles calculations, respectively. In the presentation, we will report
that the desorption of magnesium ions from the solid surface follows the adsorption of water
molecules and that the crystal nucleation of magnesium hydroxide can occur by reaggregation

of Mg-OH chains dissolved in the water layer.
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