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Research of a Dynamic Hartmann Sensor Using Liquid Crystal
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Taiyuan , Shanxi 030024, China)

Abstract The micro-lens array is the core component of Shack-Hartmann wavefront sensor. According to the phase
modulation principle of liquid crystal spatial light modulator (LC-SLM), the LC-SLM generates dynamic micro-lens
array with tunable focal length, aperture size, and arrangement of sub-apertures. Hartmann wavefront sensor based
LC-SLM is used to split the incident light. The average slope of each sub-aperture is tested. The phase distribution of
wavefront is reconstructed. Then the wavefront aberration is corrected in one step. After aberration, the Strel ratio
of the light wave changes from 0.12 to 0.59. For the micro-lens array generated by LC-SLM, heir focal length,
adjacent spacing, numbers and performance are discussed in theory and experiment. The results show that the
dynamic Hartmann sensor using LC-SLM has the advantages of tunable sub-aperture size, numbers and arrangement
according to the external conditions.
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Fig.1 (a) Schematic of Shark-Hartmann sensor; (b) focal spots of lens array
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Fig. 2 (a) Control gray scale signal of LC-SLLM; (b) image of 16 X16 spot array; (c) 3D image of spot array
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Fig. 3 (a) Image of 21X 21 spot array; (b) average slope of x direction; (c) average slope of y direction;

(d) phase distribution of recovered wavefront; (e) phase distribution of wavefront after correction
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