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Spherical Aberrations of Gaussian Laser Beam in
Fraunhofer Circular Aperture Diffraction Imaging
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(College of Physics and Electronic Information Engineering s Guilin University of Technology s

Guilin 541004, Guangxi Zhuang Autonomous Region s China)

Abstract: Based on scalar diffraction theory, the aberration function was constructed by using Zernike
polynomial method, and the aberration function was applied to ZEMAX to study the spherical
aberration of Gaussian laser beam in Fraunhofer circular aperture diffraction imaging when the
distance between lens and circular aperture was large. The experimental and theoretical simulation
results show that the lens and the distance between lens and circular aperture have significant effects
on spherical aberration. When selecting optimized aspheric lens, lens materials with higher refractive
index and small field-of-view, it can effectively reduce the spherical aberration caused by large distance
between lens and circular aperture, thereby effectively improving the diffraction imaging quality.
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Fig. 1 Theoretical simulation result without aberration influence (A) and Fraunhofer

circular aperture diffraction experimental results (B) , (C)
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Fig. 3 Spot intensity blooming chart (A),(B) and local magnification linear graph of spot intensity (C), (D)
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