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Low coherence carrier frequency interference method for
measurement of the liquid crystal cell surface

YANG Guang', CHEN Lei** , HU Chen-hui*, ZHANG Zheng-yu?*, ZHU Wen-hua®
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Science and Technology . Nanjing 210094, China ;
2. School of Electronic and Optical Engineering , Nanjing University of
Science and Technology ., Nanjing 210094, China)

Abstract: The quality of the liquid crystal cell surface can affect the performance of the spatial light
modulator. In order to accurately measure the liquid crystal cell surface, a low coherent carrier fre-
quency interference method is proposed. Illuminating with a low coherent extended light source,
forming a localized interference between the reference light and the test light, and adding a suitable
carrier frequency by controlling the tilt angle between the reference surface and the surface of the lig-
uid crystal cell, the carrier frequency interference fringe to be tested is obtained. The upper and lower

surfaces of the air layer of the empty liquid crystal cell form a background interference fringe, so that

W B #A :2019-07-02; f3T H #:2019-10-10.
EETA:EHRKA AR ARETIH (No.U1731115)

Supported by National Natural Science Foundation of China(No.U1731115)
* A {5t & N\, E-mail : chenlei@ mail. njust.edu.cn



Beol

Mo Ot A TR 6 3 T TR G I 4 A S O O Tk 109

a single carrier frequency interference pattern with a set of interference fringes is collected in the CCD

camera. The frequency information of the background and the interference fringes is filtered by the

spatial Fourier transform method, and the surface data of the fringes to be tested is extracted and re-

stored. The surface of the liquid crystal cell made by dislocation bonding of two glass substrates was

tested. The peak-to-valley value PV of the surface is 8.281, and the root mean square value RMS is

1. 781. Comparative experimental results conducted by the method and ZYGO interferometer indicate

that the differences of PV and RMS are 0.021 and 0.004A. The results obtained by the two measure-

ment methods are consistent. The method can overcome the problem of multi-surface interference and

measure the liquid crystal cell surface precisely.

Key words: liquid crystal cell; low coherence light; Fourier transform; surface test
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