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Effect of tilting phase mask on point spread function
in wavefront coding system

FANG Chao

(State Key Laboratory of Applied Optics ,Changchun Institute of Opiics , Fine Mechanics and
Physics, Chinese Academy of Sciences ,Changchun 130033, China)

Abstract; Effects of the tilt of a phase mask on wavefront coding systems are analyzed and the generalized pu-
pil function is derived by a coordinate transformation in this paper. The approximate expression shows that the
tilt of the phase mask brings a magnification effect on the cubic phase mask coefficient. The effect is independ-
ent on the sign of the angle, however, it will get larger with the absolute value of the angle increases. Moreo-
ver, the tilt of the phase mask extends both the sides of the Point Spread Function( PSF) envelope and causes
a decrease of Modulation Transfer Function( MTF). When the tilt is in the meridian, the magnification effect
of cubic phase mask coefficient in the meridian plane is larger than that in sagittal direction, which results in
larger extension of PSF and lower MTF in the sagittal direction. All above conclusions are proved by the simu-
lation with MATLAB and optical software.
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Fig.1 Wavefront coding system with cubic phase mask
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Fig.2 Ratio of phase mask coefficients
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Fig.3 PSF with different defocuses when 8 =30°,
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Fig.5 PSF with different defocuses in optical software
when 8 =30°
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Fig.7 MTF curves of different angels and directions
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