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Abstract Recently, optical beam shaping has attracted intensive attention due to the fantastic properties and various

photonic devices.

amplitude, phase or polarization control. In this work, a liquid crystal photopatterning technique based on dynamic
Besides high efficiency, good electrical switchability and broad wavelength tolerance, the proposed devices also

These beams can be converted from Gaussian beams through particular spatial
microlithography with a polarization-sensitive photoalignment agent is presented. This technique enables the
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accurate, arbitrary and reconfigurable azimuthal angle control of liquid crystals, thus supplies a powerful approach for
exhibit merits of compact size, low cost, dynamic mode conversion, and polarization controllable energy distribution.
singular optics
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In this paper, our recent work on some specially designed patterns and corresponding specific optical fields is briefly

the tailoring of arbitrary fine microstructures with binary or continuously space-variant liquid crystal azimuthal
reviewed. It may pave a bright way towards beam shaping and bring new possibilities for advanced liquid crystal
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orientations. Based on this technique, high quality vortex beams, vector beams and Airy beams are generated.
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Fig. 1 Schematic illustration of the DMD based microlithographic system
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Fig. 2 (a) Computer-generated hologram of a fork grating with m = 1; (b) micrograph of a fork grating

made from E7 liquid crystal; (¢) corresponding diffraction patterns at the ON state; (d) corresponding diffraction patterns
at the OFF state; (e) 77V curves of the 1% order optical vortex beams at different incident wavelengths;

(H) 7V curves of the 1" order optical vortex beams at different incident polarization angles
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Fig. 3 (a) Micrograph of LC fork polarization gratings when m =2; (b) micrograph of L.C fork polarization gratings

>

when m=1 and p=1; (c) corresponding diffraction patterns when m =2; (d) corresponding diffraction patterns
when m=1 and p=1. Clockwise arrow: left circular polarization; counter-clockwise arrow: right circular polarization
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Fig. 4 Micrographs and corresponding diffraction patterns of the LC Dammann grating generated vortex beam array.

(a) Micrograph under perpendicular polarized light; (b) micrograph under parallel polarized light; (c¢) corresponding diffraction

patterns at incident wavelength of 632.8 nm; (d) corresponding diffraction patterns at incident wavelength of 532 nm
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5 CHOEW M ™A
CHOE AR S — Rl g et B TR AT R T A IR R E Y BRSO O TR
B AF AR U Tz O .l 5L AU A AL, S B0 T — i I b O P S AR R R o R y AR
BA 557 07 23 8] 28 A 1 J7 A B il 2
alx,y) = (2 +y%) /2, (6)
FEF U AR A A JECEL , SO 20 BOARA IR, RIVELA S 05 M 20 A R AR A0 3 BB R, 9250 A5 A0

1026005-6



ot % % i1

SRR S A B 7 Ca) TR G WU T OGRS B R B i AR . TER AT OGRS R S A 3
BB 2 —IRBEF G H 3D i /i f CCD SR . L 4k 6 A S I 23t BB S BRI, I 7(h) i 7w
[58] fis $ O' ASRF IR AT B S S B oA AR HH I 4R 5 1] 5 A S OISR D R 1] T AS L AN 7(dD s, 5 EL T
(O T RBAGE R 58 4 — B, 380 45 A SR T O i R 285 AT A S 00 B SR XS SE O R Ul e, 25 v
P A S B AR A TOAT SRR 1) s A A5 B T ARG A SR UE VR e I 3 LR AR 1 ) A op S B
2 0 VR 18 7 AL 1 e S T PR R oS R e AR o DT A 395 GO A 0 1 R . S e P R S 4 0 600 A ik i (g
wHE 0.5 J/em?, OB 1064 nm, JKFE 10 ns, EEMR 1 Ho) Z JFEA WEEMEH 45, F A
Ay B L Dy 2 B, T A R AR AT R 450 4 1 1 L E 20 2 LU M AR VR A 23 T D' R ) 25 1 460 47 1R —
B g, X R AR DRI A 00 R D R S LR B2 b 3R BT A AR R AE G SRR T SO T A SR O R FH
T 23 A AR G- (Y T 55t

100

©

ot
(=3
(=)
=

——

(=]
=

Relative optical intensity
Relative optical intensity

P70 Ca) Rt A 31 30 PR A 8 AR 5 () R A 9 DI A S B A 5 D6 B8 3D IRTR 5 (o BT 31 O A e 47 255
JCTE AR 45 2R 5 (D B i B D6 A BT A3 56 DG B 118 5 36 25
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generated Airy beams converted from circularly polarized light
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