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Main research themes and their characteristics

Development of Laser-Light-Induced Photoreaction Control and External Response Photovoltaic
Conversion Technology Using Cyclodextrin

Our research focuses on developing methods to control the photochemical reactions of photochromic molecules, with the
goal of applying multiphoton absorption to photonic devices and actuators. We investigated the photoionization of diarylethene
in the presence of cyclodextrin (CD) using multi-step laser pulse excitation. Our findings revealed that the inclusion effect of CD
suppressed cyclization, leading to an increased ionization yield. Furthermore, multiple laser pulse irradiation, including visible
light, further enhanced the photoionization process. We also analyzed photophysical properties such as excited-state lifetime,
nonradiative decay rate, and cyclization/decyclization rate constants to clarify their interrelationships.

Additionally, we developed and evaluated dye-sensitized solar cells incorporating spiropyran derivatives and CD. The inclusion
effect of CD improved the incident photon-to-current efficiency (IPCE) up to 11.1%, enhancing both the fill factor and open-circuit
voltage. However, visible light irradiation led to a decrease in IPCE, suggesting an influence from isomer formation. Furthermore,
we fabricated organic EL devices using CD polymer layers and assessed their energy-saving properties. Our research contributes
to the advancement of high-performance photoresponsive materials and the development of next-generation photonic devices.

Future prospects

Our research focuses on reducing the environmental impact of industrial materials by utilizing cyclodextrin (CD) for molecular isolation and photodegradation. We explore the control of
molecular structures and chemical reactions using multi-wavelength laser pulses, aiming to neutralize or transform harmful substances through light exposure. Additionally, we investigate the
application of CD in dye-sensitized solar cells and organic EL devices, contributing to the advancement of sustainable and eco-friendly technologies.




