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Fast and large-angle optical beam deflection based on liquid
crystal polarization grating
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Abstract: Beam steering 1s widely used in aerospace, laser communication, vehicle-mounted ridar, optical
information processing, biomedicine and military confrontation. Non-mechanical beam steering has received
intensive attention. Liquid-crystal-polymer-based polarization grating can realize high-efficient, large-angle
beam steering with merits of simple and low-cost fabrication, and thus has been gradually adopted in
non-mechanical beam steering. In this paper, two circularly polarized holographic optical paths are used to
fabricate the liquid-crystal-polymer-based polarization grating of different pitches, respectively. The measured
diffraction efficiency reaches over 99.3%. Multiple liquid-crystal-polymer-based gratings are cascaded and
then stacked with liquid crystal polymer/ferroelectric liquid crystal/liquid crystal polymer waveplates to

achieve fast response (70 ps) and large angle 4-channel beam deflections.
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Fig.1 (a) Schematic diagram of circular polarization ho-

lography; (b) Liquid crystal polarization grating;
(¢) Incidence of linearly polarized light onto the liquid

crystal polarization grating that does not meet the

half-wave condition; (d) Incidence of circularly po-

larized lights onto the liquid crystal polarization

grating that perfectly meets the half-wave condition.
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Fig.2 (a) Schematic illustration of a large-aperture polariza-
tion hologram setup based on Mach-Zendel inter-

ference; (b) Practical optical path.
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Fig.3 (a) Schematic illustration of a large-aperture polar-
ization hologram setup based on conventional double-

beam interference; (b) Practical optical path.
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Fig.4 (a) Polarizing microscope image of liquid-crystal-

based polarization gratings (633 nm); (b) Polariz-
ing microscope image of liquid-crystal-polymer-
based polarization gratings (1 064 nm); (¢) Photo-
graphs of the fabricated liquid-crystal-polymer-
based polarization grating (1 064 nm); (d) Diffraction
efficiency and diffraction angle test data and grating
equation curves for polarization grating (1 064 nm);
(e) Flexible polarization grating; (f) White light dif-

fraction of the sample.
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(b) Orientations of liquid crystal director with op-
posite polarity voltage and its corresponding mcro-
graphs of FL.C half wave plate; (c) Practical sma-

le ; (d) Diffraction patterns; (e) Waveform of
500 Hz square wave (top) with a driving voltage
of 20 V. Switching responses of — 1st order (mid-
dle) and —2st order (bottom). The scale bar is
100 pm.
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