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Development of wavelength/polarization-conversion coating films using liquid
crystalline polymer and fluorescent dye for plant cultivation
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We proposed a new liquid crystal polymer device consisting of wavelength
conversion and polarization conversion layers, which is advantageous for large area fabrication and
cost reduction, to convert sunlight into appropriate wavelength and circular polarization that
promotes photosynthesis of plants. For forming the wavelength conversion layer, we found organic
dichroic dye that absorbs ultraviolet and green light unnecessary for photosynthesis, and emits red
fluorescence. The dichroic dye was added to molecularly-oriented liquid crystal monomer. The
solution with dye was coated on photoalignment layer, and then cured for synthesizing rigid polymer
by ultraviolet light, to obtain red fluorescence with linearly polarization. For forming the
polarization conversion layer, other liquid crystal monomer layer without dye was coated and cured,
and the polymer thickness was adjusted so as to be 1/4 wavelength plate. The laminated device
emitted red light with circular polarization.
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