F43% FH1H e PH OB I X % ¥ Vol. 43 No. 1

2024 F2 A Journal of Shenyang Ligong University Feb. 202 4
° %IIEEFH ° MEHS: 1003 - 1251(2024)01 - 0091 - 06

[a) 51 48 i am 25 14 St V8 1 14 e i 33

F K, ENEKER,E K,ZHH

(TR FHPE TR 24 PRAABE, TR FH 110159)

W OE. RS FED S d R R ¥ T IR R g AR TR B, AR
ERah BT AR MR R & T @ 3 AR S B0, IF A 2R R b AR 2R AT 22 e AL e 2 B0 AT
o “é‘f’cffm;&aaMﬁkéﬁ:@;;’uéﬁwﬁahkx&ﬁﬁcﬁEzulcaé% HRET,MEAEET X
BB E IR PEH R AES KIS S AR B R, A PR EAE0.8~3 VIEE A, ALt
RMETERAL, BEHA6F210 um 69 BT oA KA 1.21m.1. 877 #2 3. 197 rad 49
AL AR E, ERITBEEA 4 wm 8 B BATIRE AR AR AR E T, BREM20 T
FFE45 Cot, k30 BETHAFEL 4 0.297 rad, fiz‘z%%%ﬂﬁ“iﬁ- FIA R I A R
A i LT R e R A 1E L K ik Sh B R T R TR KA 2, AR R R S
HRE BARG ALK E R B AR ERAEE L,

X B O RGAAR S @I A sh R AR AR R

FESZES: 0753 +.2;TN761 XEAFRERS: A DOI:10.3969/j. issn. 1003 —1251.2024.01. 014

N

Study on Optical Modulation Performance of Nematic Liquid Crystal Devices

WANG Xiao,LU Xiaoxin,ZHANG Xuefeng, WANG Lang, WU Rina

( Shenyang Ligong University , Shenyang 110159 ,China)

Abstract; The refractive index of liquid crystal is susceptible to the voltage and temperature, and
the electric field and temperature modulable devices can be obtained. In order to improve the optical
modulation performance of liquid crystal devices, nematic liquid crystal devices are fabricated,and
their modulation performance is theoretically simulated and experimentally studied. Firstly, the rela-
tionship between the light intensity and phase delay of the liquid crystal device and the voltage is
studied. Under the same voltage, increasing the thickness of the device, the number of peaks and
valleys of the light intensity modulation curve increases,and the phase modulation amount increa-
ses. In the range of 0.8 ~3 V,the phase delay curve changes obviously. Devices with thickness of
4,6 and 10 pm can get phase modulation of about 1.21,1. 87 and 3. 197 rad, respectively. Sec-
ondly , the temperature modulation performance of 4 wm device is studied. When the temperature in-
creases from 20 C to 45 C, the temperature modulation amount is about 0. 291 rad. Therefore
changing the electric field or temperature can cause the refractive index of the liquid crystal to
change, so as to realize the regulation of light. A larger phase modulation can be obtained by appro-

priately increasing the thickness of the liquid crystal device. The research results are important refer-
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ence for the performance improvement and application of liquid crystal optical modulators.

Key words: liquid crystal light modulator ; nematic liquid crystal ; light intensity modulation ; phase
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Fig.1 Diagram of the structure of liquid crystal device
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Fig.2 Director distribution of liquid crystal devices
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Fig.3 Optical modulation performance simulation

of liquid crystal devices
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Fig.4 The diagram of experimental devices
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Fig.5 Voltage-normalized intensity relation

curves of the device
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