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Designing Flexible Molecular Crystals toward Photonics ('School of Engineering Science,
Kochi University of Technology, > FOREST Center, Research Institute, Kochi University of
Technology) OShotaro Hayashi,'

Flexible molecular crystals are tough crystals with mechanical deformability V. In contrast
to conventional molecular crystals, which are soft (plastic, brittle) and easily fracturable,
flexible molecular crystals can be considered flexible (elastic). The presenter developed a
flexible m-conjugated molecular crystal for the first time globally, making it possible to create
flexible crystal photonics 2. Based on this, new functions have been developed through the
collaboration of light and mechanical deformation (flexibility). In this article, we will introduce
(1) elastchromics ¥, (2) optical waveguides ¥, and (3) optical cavities >, which the author
developed for the first time, and discuss the molecular design process for each.

Keywords : Flexible Molecular Crystals, m-Conjugated Molecules, Elastochromism,; Optical
Waveguides; Optical Cavities (Resonators)
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1) T. Seki, N. Hoshino, Y. Suzuki, S. Hayashi, CrystEngComm 2021, 23, 5686.

2) S. Hayashi, et al., Angew. Chem. Int. Ed. 2016, 55, 2701.

3) A) S. Hayashi, et al., Angew. Chem. Int. Ed. 2020, 53, 16195. B) S. Hayashi, et al. Cryst. Growth Des.
2017, 17,6158. C) S. Hayashi, CrystEngComm 2021, 23, 5763. D) Y. Suzuki, S. Hayashi, et al. Langmuir
2023, 39, 11646.

4) A) S. Hayashi, et al., Angew. Chem. Int. Ed. 2018, 57, 17002. B) T. Matsuo, K. Ikeda and S. Hayashi,
Aggregate 2023, 4, €378. C) K. Ikeda, T. Matsuo, S. Hayashi, Bull. Chem. Soc. Jap. 2024, 97, uoael15.
5)A)Y. Yamamoto, S. Hayashi, et al., Adv. Optical Mater. 2022, 10,2101808. B) T. Matsuo, S. Hayashi,
et al., J. Phys. Chem. Lett. 2023, 14, 6577. C) S. Hayashi, Bull. Chem. Soc. Jap. 2022, 95, 712.
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Molecular Orientation and Display Device Properties: OLEDs and Ferroelectric Liquid
Crystals (Graduate School of Nanobioscience, Yokohama-City University) Akira Tsuboyama

Liquid crystals (LCs) are optical functional materials, which possess both fluidity of liquids
and optical and electrical anisotropy of crystals. LC display devices are widely used in society,
making LCs one of the most familiar “Soft Crystals”. LCs are categorized by the types of
alignment (see Fig.1). In this presentation, we report on research examples of display devices
using highly ordered smectic (Sm) and discotic (Dc) LCs." Specifically, we review device
properties of ferroelectric LC display device (FLCD) employing chiral SmC phase.? Fig.2
shows the switching principle of FLCD. Furthermore, we introduce an extremely unique
phenomenon: "layer-directional movement of LC molecules induced by alternating voltage."
We also discuss device properties of OLED using Dc and Sm LCs as carrier transport layers.”
Keywords : Ferroelectric Liquid Crystal; Smectic; Discotic; OLED; Electroluminescence
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Research and Development of Transparent Flexible Radio Wave Reflection film and its
Application Development ('Sekisui Chemical Co., Ltd.) OHiroyuki Nomoto!

In a broad sense, metamaterials mean "substances that exhibit functions beyond those found
in nature." If expressed more concretely, they can be called "a material system that directly
affects the apparent parameter by aligning structures below the wavelength". Especially when
electromagnetic waves are used, they are called electromagnetic metamaterials.

In recent years, electromagnetic metamaterials have been increasingly used in mobile
communications using microwaves. Their applications are antennas for communications and
devices related to radio wave propagation control such as reflectors. This is because millimeter
to micro - order wiring processing technology based on semiconductor manufacturing
technology has become inexpensive. As a result, applications have been actively explored.

Reflectors used for microwave and other communications are called RIS (Reconfigurable
Intelligent Surface). There are stages from normal reflection without power supply to dynamic
control of reflection direction with power supply. Metamaterials are used for RIS to control the
reflection direction and to select the frequency to be reflected. Metasurfaces, a form of
metamaterials suitable for RIS, control the phase distribution of reflected waves and the
direction of reflected waves by shifting the timing of reflected waves in the surface.

Sekisui Chemical began research on metamaterial technology in 2004 with the background
of research and development on semiconductor processing technology and photonic crystals.
In 2021, Sekisui Chemical developed a transparent flexible radio wave reflective film based on
the concept of metamaterials. This transparent flexible radio wave reflective film transmits
visible light, is transparent and flexible, and completely reflects microwaves. In the wireless
communication field, the material that totally reflects microwaves is only a conductor and a
thick metal plate, and it is novel that it can be made of transparent materials. This transparency
is especially effective when it is implemented in society. It does not disturb the appearance, and
it has the potential to create unprecedented value such as being able to see things behind it.
Moreover, because it is thin and flexible, it can be implemented anywhere in society.

In this lecture, we will explain how materials from the chemical field such as "Transparent
Flexible Radio Reflection Film" are being accepted in the wireless communication field with
examples. In particular, applications for 5G communication and development of experimental
facilities for wireless communication between autonomous mobile bodies will be explained.

Keywords : Metamaterials; 5G; RIS
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Development of polarized luminescent film using fluorescent dichroic dye (\NIPPON KAYAKU
CO.,LTD.) OKoichi Tanaka,' Takeshi Sugawara,' Takuya Matsumiya,' Takahiro Kusumi'

Generally, polarizing film is an essential optical film for liquid crystal displays and organic
electroluminescent displays. Polarizing films can obtain polarized light by absorbing light with
dichroic dyes oriented in a specific direction. In our study, by using our new fluorescent
dichroic dyes, we have achieved to produce films that emit polarized light on a mass production
scale. In this presentation, we will discuss the development of this film and our future vision.
Keywords : Optics; Polarization, Fluorescent dichroic dye
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