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(Polymer/Liquid Crystals) Composite Films with Photon Upconversion Dyes System
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Abstract

Photon upconversion (UC) is a technique to convert long wavelength light into short wavelength light. In recent years, the

photon upconversion by TTA (triplet-triplet annihilation) mechanism attracting attention is observed in the solution system

mainly, and it is indispensable to provide a solid film of the photon UC dyes system for the application to organic thin film

solar cells. Also, it is required to be used in atmosphere without deoxidization treatment.

In this study, we examined to

construct (polymer/liquid crystals) composite films including photon UC dyes system.
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Fig.1 Schematic diagram of the photon upconversion dyes
system-containing (polymer/liquid crystals) composite
films prepared by introducing the sensitizer monomer
and the emitter monomer into the liquid crystals with a
polymerizable liquid crystal monomer before and after
photopolymerization.
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Fig.2 Chemical structures of sensitizer and emitter dyes.
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Fig.3 UV-Vis absorption spectra of (polymer/LCs) composite
systems with photon upconversion dyes system before
photopolymerization in air.
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Fig.4 UV-Vis absorption spectra of (polymer/LCs) composite
films with photon upconversion dyes system after
photopolymerization in air.
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Fig.5  Fluorescence spectra of (polymer/LCs) composite
systems with photon upconversion dyes system before
photopolymerization in air.
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Fig.6  Fluorescence spectra of (polymer/LCs) composite
systems with photon upconversion dyes system after
photopolymerization in air.
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Fig.7 Emission spectra of (polymer/LCs) composite films before
photopolymerization in air under laser excitation at Aec =
532nm.
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Fig.9 Emission spectra of (polymer/LCs) composite film after
photopolymerization in air under laser excitation at Aexe=
532 nm.
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Photo.1

Photon UC fluorescence of [(S-E)/E8/LCM,
10/80/10 wt%] composite film in air during
photoexcitation by green laser (e = 532 nm, 15
mW).
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Fig.10 Relative photon UC fluorescence quantum yields of
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(polymer/LCs) composite film after photopolymerization
inair under laser excitation at Aexe= 532 nm.
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