Light-controlled generation of static and dynamic functional supramolecular s in photoresponsive chiral liquid crystalline materials
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At present, localized chiral structures in a birefringent liquid crystal medium are of particular research interest, since they can provide an additional level of information embedding into an optical memory cell or a complex interaction of a transmitted light beam with an optical material [1-3]. 
Recently [4-5], an opto-molecular approach to the creation of localized twisted structures in frustrated chiral nematics was proposed, based on the light-induced isomerization of photoresponsive molecular motor molecules. The first dynamic revolving pattern and several static localized structures have been demonstrated at a power of the recording light beam of only 10-100 nW. The interplay between the twisted pattern of the supramolecular structure and the diffusion of photoconverted nanomotors results in a continuous, regular, and unidirectional rotation of the liquid crystal structure under non-equilibrium light illumination conditions.

We perform the first detailed study of the relationship between the structure and behavior of light- and electricity-induced localized supramolecular structures. We aim to create other types of supramolecular patterns which will allow a more thorough investigation of the influence of defects on the behavior of these structures. Our perspective is to demonstrate the ability of localized chiral structures to act not only as miniaturized optical elements but also to transfer cargo (nano and micro objects) on-demand and in the dictated direction.
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