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Beam pattern transformation of Fresnel diffraction of Gaussian beam
throughout micro-circular apertures

CHANG Shan MAO Jiegian YANG Jian-rong
( School of Physics & Electronic Information Shangrao Normal University Shangrao 334001 China)

Abstract: In order to study how to obtain the beam that meets the need of laser applications including such as beam
pattern  spot size and intensity distribution the formula for the diffraction transform of Gaussian beam throughout a micro-eircular
aperture was deduced based on Kirchhoff diffraction formula. The beam pattern change and its influencing factors of Fresnel
diffraction transformation of Gaussian beam throughout the micro—circular aperture were discussed. The simulations carried out
with the MATLAB software show that this kind of method is reliable and feasible. This is conductive to the application of laser in
the laser engineering micro-optics and micro-opto-electro-mechaning system.
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Fig.1 Calculation of diffraction of Gaussian beam throughout a micro-eircu—

lar aperture
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Fig.2 Annular beam generated from circular aperture diffraction of Gaussian beam
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Fig.3 Top-collapsed beam generated from circular aperture diffraction of Gaussian beam
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Fig.4 Nearly flat top beam generated from circular aperture diffraction of Gaussian beam
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Fig.5 Convex top beam generated from circular aperture diffraction of Gaussian beam
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Fig.6 Effect of z; on the change of beam pattern
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Fig.7 Effect of aperture wavelength waist size and waist position on the beam pattern
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