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Abstract: The temperature variation can affect the phase modulation characteristics and response speed
of the liquid crystal wavefront corrector of adaptive optics, thereby affect its phase modulation accura-
cy. To solve this problem, the influence of temperature on the LUT (look-up table) of a 512X 512
pixel silicon-based liquid crystal wavefront corrector (LCOS) was measured experimentally and ana-

lyzed. It is due to the change of the LUT induced by temperature that changed the phase modulation
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characteristics of the LCOS. The experimental measurements of temperal and phase response of the
LCOS were conducted at different temperatures. And the corresponding LUTs were calculated. We
used the method of least squares fitting to fit the obtained results and obtained an expression for
LUTs in the range of 16 to 26 ‘C. As a result, we can get a reasonable LUT at arbitrary temperature
ranged from temperature range. We use the blazed grating generated by liquid crystal to verify the dif-
fraction efficiency of the incident beam. The results indicate that our method can overcome the effects
of temperature variations and improve the phase modulation capability of the LCOS by using the LUT

at the corresponding temperature instead of a fixed one. Our results are valuable for fields, such as

liquid crystal adaptive optics, display and so on.
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Fig.1  Polarization interferometry optical layout. P1,

P2 the polarization direction of polarizer; 1.C:

the alignment direction of liquid crystal molecu-

lar.
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