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Quantitative analysis on phase diversity technique
based on liquid crystal spatial light modulator
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Abstract: In order to study phase diversity (PD) technique quantitatively, numerical simulations and
experiments has been performed. In numerical simulations, 0.11 ~ 0.5} root-mean-square (RMS) ran-

dom phase aberrations are used to investigate the PD technique from images degraded by these random
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phase aberrations. Root— mean-square errors (RMSE) of phase aberrations detected by PD is less than
107°1, and the reconstructed images become much better than the degraded focus-plane images. An
experimental system based on Liquid Crystal Spatial Light Modulator (LC-SLLM) is established, and
the problem of lacking quantitative data for atmospheric turbulence phase screen can be solved effec-
tively. RMSE of the phase aberrations of the experimental data is0.091A for which the RMS of original
phase aberrations is 0,30674.The estimated wave — front is very similar to original phase aberrations.
The experimental and simulation results agree well. Several reasons are also analyzed which could
result in experimental error, and this work also gets technical experiences for the application of PD
technique in liquid crystal adaptive system in future.

Key words: phase diversity technique; wave-front sensing; image reconstruction
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Fig. 1 Phase estimates RMS errors for 0. 13 ~
0. 5ARMS random phase aberrations

(a) Degraded focus-plane images

(b

(b) Corresponding reconstructed images
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Fig.2 Focused images degraded by different phase aberrations and reconstructed images correspondingly
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