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Backwards Propagation Characteristics of Distorted Reflected
Beams with Cat-Eye Effect

Zhao Yanzhong Sun Huayan Zhang Laixian Zheng Yonghui
(Academy of Equipment Command and Technology . Beijing 101416, China)

Abstract Based on the generalized Collins diffraction integral and the method of expanding the aperture function
into a finite sum of complex Gaussian functions, an approximate three-dimensional analytical formula for oblique
detected laser beam passing through a cat-eye optical lens with center shelter and oblique detector is derived.
Propagation characteristics of the distorted reflected beam are performed by numerical calculation. The results show
that the incident angle and the oblique angle of the detector create unsymmetrical distortions of the distribution and a
certain departure from the return centre. The reflected beam will become a distorted hollow beam because of the
existent of the incident angle and the center shelter. The reflected beam gradually evolves into a solid single peak
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beam with the increase of the propagation distance.
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Fig. 1 Propagation for oblique detected laser beam through the cat-eye effect reflected model with center shelter

and oblique detector
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Fig. 2 Three-dimensional intensity distributions and faculas of the cat-eye reflected light under normal incidence conditions
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Fig. 4 Three-dimensional intensity distributions and faculas of the cat-eye reflected light under oblique incidence and center
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