Photo-patterned liquid crystals for optical field control
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We present a technique for controlling the optical fields of laser beams through photo-patterned liquid
crystals (LC). To write patterns into LC cells, a home-made micro-lithography system with a digital
micro-mirror device (DMD) as dynamic mask forms arbitrary micro-images on photoalignment layers
and further guides the LC molecule orientations. The current resolution of 3 pum is realized, while it is
still improvable. Arbitrary fine photo-patterned LCs with various sizes, structures and LC alignments are
thus obtained. Their EO properties are studied. Complex wavefront control of laser beams are obtained.
When a voltage is applied on the cell, index re-distribution is induced due to the realignment of LC
molecules, and then the optical field control become tunable. Dynamic switching between Gaussian
modes and vortex beams, vector beams and airy beams are thus achieved. These advantages make the
device appealing for optical tweezers, orbital angular momentum multiplexing in optical

communications and even future quantum computing.
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Fig. 1. (a) Scheme of the DMD based micro-lithography system. (b) The generated LC patterns.
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