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Study on property of liquid crystal based on laser source

WANG Shiyan, YUAN Shundong, LIU Yanmin
(College of Science, China University of Petroleum, Qingdao 266580, China)

Abstract: In order to study influence of incident light on electro-optic characteristics of liquid crystal, the optical properties

of liquid crystal were analyzed theoretically based on Jones matrix. By using semiconductor laser with different wavelengths as

incident light, electro optical characteristics of liquid crystal were studied experimentally. The results show that the transmission

intensity of the liquid crystal sample descends steeply at 4. 8V and the threshold voltage of liquid crystal is independent on the

wavelength of light source. The oscillograph images show that the incident light affects the response time obviously. The

diffraction facula of liquid crystal sample arranges in a ring first and gradually in a line with the increase of voltage. At the same

time, diffraction spot is not completely symmetrical. The spatial and energy distributions of the diffraction spot are determined by

incident wavelength and power supply voltage. The study is meaningful for the research and development of liquid crystal devices.
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Fig. 1 Working principle of liquid crystal optical switching
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Fig.2 Electro-optic characteristic curve of TN-LC
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Fig.3 Geometric arrangement of TN-LC
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Fig.5 Schematic diagram of liquid crystal experimental device
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Fig. 6  Electro-optic characteristic curve of TN-LCD
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Fig. 7 Diffraction spots of TN-LCD( voltage:5V)
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Fig. 8 Response signals of liquid crystal under different light source
a—response signal of 635nm laser b—response signal of 532nm laser c¢—
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Fig.9 Diffraction patterns of red incident source at 635nm
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Fig. 10 Diffraction patterns of blue incident source at 6V driving voltage

a—diffraction spot b—intensity distribution
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