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Studies on Interference Characteristics of Cat-Eye Effect
Reflected Light of Defocused Optical Lens

Zhao Yanzhong® Sun Huayan' Zhao Linfeng® Huang Chenggong®

< ! Academy of Equipment Command and Technology, Beijing 101416, China )
263892 Army, Chinese People’s Liberation Army, Luoyang, Henan 471300, China

Abstract Based on the idea that the cat-eye effect reflected light of defocused optical lens can be regarded as a
spherical wave, and by using Collins formula and the method of expanding the aperture function into a finite sum of
complex Gaussian functions, the distribution formula of the cat-eye effect reflected light interfered with the reference
incident light is deduced. Through numerical computation. laws governing the variation of the distribution and stripe
series of the interference field with the focal shift are obtained. Then an experiment is done to validate the laws. The
results show that off-focus of the optical lens is a necessary condition for the cat-eye effect reflected light to be
interfered with the incident light and stripes are brought, the interference cirque gradually moves inside and the
stripe number becomes larger with the increasing of the focal shift, and the relation between the interference stripe
number and the focal shift can be correctly described by the geometric optical path function on nearby condition.
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Fig. 1 Interference of the cat-eye effect reflected light
with the incident light
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Fig. 2 Propagation of the incident light (a) and

the reflected light (b)
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Fig. 3 Distribution of interference intensity
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