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The Formation of Periodic Liquid-Crystalline Orientation by Light Intensity Gradient
(Ritsumeikan University) (OYuki Shikata, Maki Yanagihara, Kyohei Hisano, Osamu Tsutsumi

A spatial distribution of the refractive indices of liquid crystal materials can be modulated
by controlling the molecular orientation. Thus, liquid crystals have been applied to the various
optical materials such as diffraction grating and reflective device. Previously, we have found that
periodic structures of molecular alignment were spontaneously formed by photopolymerization
using intensity-gradient patterned light. In this study, we discussed the mechanism of the formation
of periodic structures. Liquid-crystalline monomer mixtures was photopolymerized by irradiation
through a photomask with the optical-density gradient. In the resultant polymer film, the stripe
pattern of the molecular alignment was observed. From the observation of this pattern at various
temperature, it was found that the clearing temperature of the adjacent stripes were different. Thus,
we concluded that this pattern was derived from the periodic distribution of polymer concentration
in photopolymerization process.
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