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Abstract: The liquid crystal cladding waveguide uses the waveguide as the carrier and liquid crystal as the
working substance. The liquid crystal in the cladding regulates the waveguide mode in the core layer through
evanescent waves. Compared with traditional liquid crystal devices, liquid crystal cladding waveguides can

cleverly decouple the light modulation distance and the thickness of the liquid crystal layer, and significantly
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reduce the liquid crystal rebound time based on the action of surface layer liquid crystals. Tt has the

advantages of large modulation amplitude and fast response speed. This article reviews the research progress

of liquid crystal cladding waveguide technology in the fields of beam scanning and Fourier transform

spectroscopy, and looks forward to the application prospects of liquid crystal cladding waveguide technology

in the field of reconfigurable photonic devices. Different macroscopic application performances are derived

from the microscopic control of the waveguide mode by the liquid crystal cladding, and its unique working

method gives new technical advantages to macroscopic applications. This review will provide an important

research idea for new liquid crystal beam control methods.
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Fig.1 Comparison of liquid crystal core waveguide, liquid
crystal cladding waveguide and traditional liquid

crystal devices.
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Fig. 2 Development history of beam scanning technology based on liquid crystal cladding waveguide'*
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Fig.3 (a) Optimal coupling structure; (b)~(d) Influence of spot beam waist, incident position and incident angle on cou-

pling efficiency.
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Fig.4 Device structure and working principle diagram of beam scanning technology based on liquid crystal cladding wave-

guide. (a) Overall structure diagram; (b) Cross-sectional view of y-z plane; (c¢) Structure diagram of x-y plane

electrode layer.

BT WAL BT B A EOR A T
MEMS Ot 2 # £ B 55 HAb F i H AR, B A BUR
*%)»J_?\:

(DA A B, s ird 7Ot e
b RRRNT A R R B T LTS SR RE

(2) A& o AR AR T W AR A B
f4 O B 25 18] S 1, AN A7 AEAT AT BLBRGE 338 1 K

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

WA, FLAT B0 1) 5 e

(3) TCAUHE 55 0 1m) AL O 2k i e oo 2 5 T
Pr b SR B G R, JORT AR, AN 2 Rl
W 25, PRI DL BER RE B4 P

A gk H A R D AR 38 3 AN ME R B WA AL
JZ U T A B A 18] 3 4R R
T AR S NP e B O ) R A R R B T

http://www.cnki.net



702 W5 Bos

39 %

R A BRI R 08 N o O S B P AE
BRGS0 )= B SO AR B R R A
AR 75 T T 8 TAE -

(D)JEARFHMALE o 75 BUA 99 5 L= =
JCAI A, OGRS i A AR T 14 5 Al A
T B T 5 ST, AR S BB R A A AR D 2 4R
e S TR (H X 2 SE KOG ZR B AL R RS, 51 i
JEE R ORI RE . I, W AR LR DS
W B FIREALG] 18 OR Fr AR S5 A K 8 AE
SMBUR RE B A R TR T Y R A A2 B
IUESEPIEN

(2)W S 3R sy X o WK 5 s, A 1Y WA
A JZ BT R BOR B S R B 2% B
PR BLAE P 7 1T DI SR i e o st ) A 2 4 D' A Bl
2 5 Qi [ B AN X B o 3 T O TR - AR T T
s B9 20 A5 UK Bl R R A G T A% ST 5 22 2R SR AR W
A B PR RONE b o R, 7 PR 3 SR T 2 WA B4 3l
A 4 AL I 9F 5 AH L B4 38 3l O =X, DS B v R
P A E AR 4

5 WA EEN IOt R AR LR, ()
TR i oL R AR ZRPE 5 (b) DG SRR 5% 15 O [0 (9 A %
Ptk

Fig. 5 Beam scanning linearity performance in liquid crys-

tal cladding waveguides. (a) Nonlinearity of the
beam deflection process; (b) Asymmetry of beam

deflection and deflection.
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cladding waveguide based on pixelated driving cir-

cuit: (a)~(d) controllable optical routing.
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