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Optical vortex generator based on photopatterned
liquid crystal fork gratings
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Abstract: Optical vortex carries optical orbital angular momentum because its Poynting vector is fea-
tured by a spiral phase rotating around its propagation axis, and thus its generation and transformation
are always accompanied by the change of orbital angular momentum. Orbital angular momentum has
attracted intensive attention in the fields of classical optics and quantum information. At present, a se-
ries of mature methods of orbital angular momentum generation and modulation have been developed,
of which photoaligned liquid crystal fork grating is one important type. Photoalignment is suitable for
high-resolution and free fabrication of liquid crystal microstructures, greatly enhancing the capability
of generating and modulating of optical vortices and their arrays. This paper summarizes researches on
generations and modulations of optical vortices with photoaligned liquid crystal fork gratings, mainly
focuses on the recent progress of binary and polarization fork gratings, Damman encoded fork gratings
and spiral structured Damman fork gratings in the generations of optical vortices and their arrays, as well

as broadband applications.
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Fig. 1  (a) Binary computer-generated hologram with m = 1; (b) Micrograph of a LC fork grating of m = 1; (c) The diffraction
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pattern of (b)!'81; (d) Scheme of the diffraction of a LC polarization fork grating. Images of theoretical and experimental optical

axis distribution, and polarization dependent diffractions of LC polarization fork gratings with topological charges and

radial index of €) m =2, () m=2.5,(gym=1, p=1122
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Fig.2 (a) A phase diagram of a 5 x5 DVG with m, = 1, m, = 1; (b) Micrograph of the LC DVG; (c) The OAM array of different

wavelengths generated by an electrically tunable DVG; Diffraction patterns at (d) 632.8 nm and (e) 532 nm, respectively?®!
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Fig.3 (a) A2 x5DVG withm, = 1, m, = 3; (b) Scheme of local director distribution; (c) Micrograph of the DVG; (d) Bragg

reflection band; (e) Multi-wavelength OV arrays; (f) Diffraction efficiencies of different orders; (g) Scheme of the dual-twist

structure; The diffraction patterns at (h) 632 nm, (i) 532 nm, (j) 480 nm, respectively**!
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