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Outline of survey

Holography, which can enable ultra-high density optical storage and three-dimensional image
storage, has been of great interest over a period of years. However, absence of materials with high
level of performance required for hologram has been the serious bottleneck from the view point of
brightness, sensitivity, response, and thickness. In theory, if materials with a large change in refractive
index induced by photoirradiation are developed, a bright hologram can be realized even with a thin
film. This project aims at creation of novel polymer liquid crystal materials that can photochemically
induce a giant change in their refractive index more than 0.5, which has never been achieved before.

Expected results

In this project, we plan to develop photoresponsive polymer liquid crystals containing a
photochromic moiety with fast and reversible response and a mesogenic moiety involved in a large
change in refractive index, both of which are directly connected through chemical bonding. A giant
change in refractive index photochemically induced in the materials is expected by cooperative
molecular motion due to the liquid crystalline nature, allowing the creation of a high-performance thin
hologram with fast response, high sensitivity, brightness, and reversibility.
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