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Abstract To investigate the performance of a reflecting 256 pixel X 256 pixels phase-only liquid crystal spatial light
modulator (LC-SLM) and to improve the ability of wavefront correction, the Twyman-Green interferometer and the
phase-shift point-diffraction interferometer are set-up to measure the phase-shift characteristic and the static
distortion of this SLM individually, and then use the SLM to compensate the distortion from itself. Experimental
results show that the peak-to-valley (PV) value and the root mean square (RMS) values of the wavefront are reduced
from 0.39 2 and 0.08 A to 0.23 1 and 0.03 A (X =632.8 nm) respectively after applying an appropriate mapping of
phase to grayscale and adding static distortion compensation. In addition, the Strehl ratios of far-field point spread
functions are increased from 0. 82 to 0. 98. Therefore, this SLM with compensation is an excellent candidate for
applications, such as dynamic diffractive optical elements, wavefront generation, high-resolution and high-precision
wavefront correction.
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Fig. 1 Optical layout of Twyman-Green interferometer
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Fig. 2 Grayscale images onto SLM and the

corresponding interference fringes
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Fig. 3 Phase shift characteristic curve
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Fig. 4 Experimental setup for distortion measurement and compensation
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Fig. 5 Four frames phase-shifted interferograms with /2 phase step
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Fig. 6 Static distortion phase distributions (a) before and (b) after compensation
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Fig. 7 (a) Control grayscale image and (b) interferogram

after the static distortion is compensated by SLM

& 8 SLM i 25 Wi 78 A B2 i J5 1 s e sR B, B 07 R R
Fig. 8 Far-field point spread functions (a) before and (b)

after the static distortion is compensated by SLM,

Unit: pixel (8.8 pm/pixel)
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