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Inprovement of the smulation algorithm of flattened Gaussian
beam s passing through hard-aperture optics

X0 X il'z, ZHAO Guang-pu”, LUB aj-da’
(1 Institute of Optoelectronic Infomation, Yibin University, Yibin 644007, China; 2 ‘Iastitute of Laser Physics and Chemistry,
Sichuan University, Chengdu 610064, China)

Abstract: The smulation algorithm of flattened Gaussian beams(£GBs) passing through hard-aperture optics is imp roved,
and an app roximate closed-fom popagation equation is derived, where\d p-oduct of Fourier series and comp lex Gaussian function
expansion is adapted o the window function of a hard-edged apertirey‘Numerical calculation results are compared with those
obtained by direct integration of the Collins fomulaWen’smethod It is shown that the impoved algorithm providesmore accurate
calculation results than the comp lex Gaussian function expansien,’ s long as the number of Fourier series is no less than 30
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Fig 1 a—relationship of rect(x) ,Re[f, (x) ] and Mm[f; (x) ]
b—relationship of rect(x) ,Re[f, (x) ] and m[f, (x) ]
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Fig 2 Transversal intensity distributions of an FGB propagating in free
ace with a hard-edged aperture —— —using Collins fomula
ooo—using Eq (11)
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Fig 3 Eror curves correponding o Fig 2, regpectively —— —using

Eg (7) inRef [7] -—-—using Eq (11)
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Fig 4  Transversal intensity distributions of an FGB propagating in free
sace with a hard-edged aperture at the plane of 1/F, =0. 12, —
—using Collins fomula a— “000” by using Eq (11) b—
“ X X X”by using Eq (7) inRef. [7]
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Fig 5 Axial intensity distributions of an FGB propagating in free space with
a hard-edged aperture — —using Collins fomula ---——using
Eq (11)
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