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A fast algorithm for the spectrum of partially coherent
beams diffracted at an hard-edge aperture

LING Nong, ZHAO Guang-pu
( Computational Physics Key Laboratory of Higher Education of Sichuan Province, Yibin University, Yibin 644000, China)

Abstract: In order to calculate the intensity of beams diflracted at an hard-edge aperture, by expanding a hard-edge
aperture function into a finite sum of complex Gaussian functions, an approximate expression for the spectrum of polychromatic
Gaussian-Schell model beams diffracted at the aperture was derived. Simulation results were compared with those obtained by
means of the conventional method, i. e. , the direct integral of the cross-spectral density function. It is shown that the computing

time is strongly reduced under the condition of satisfying calculation accuracy. Taking flaitened Gaussian beams as an example,

this method is applicable for calculation of the spectrumn of other kinds of beams propagating through a hard-edge aperture.
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Fig.1 a—maximum relative error on-axis by using Eq. (9) b-—ratio of
the computing time on-axis by using Eq. (4) and Eq. (9)
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Fig.2 The relative spectral shift 8w/w, versus N, for § =0.8,8=0.6 and
B =1, dashed curves are the results by using Eq. (9)
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Fig.3 Spectra S(w) for§=0.8,8=0.6,N, =15,9,6.6 and 3.2,“—"by
using Eq. (4) " "by using Eq. (9)
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Fig.4  The relative spectral shifl 8w/w, versus N, for 8 =0.6, §=0.5,
0.8,1.2 und 2, dashed curves are the results by using Eq. (9)
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Fig.5 Spectra S(w) for8=0.6,6=0.5,0.8,1.2 and ¥, =14,5. 1, ~—"
by using Eq. (4) " "by using Eq. (9)
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Fig.6 Spectra S(w) for 3=0.6,6=2,N, =15 and N, =1,"—"hy using
Eq. (4),% - " by using Eq. (9)
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Fig.7 Spectra S(w) of polychromatic flattened Gaussian beams on-axis,
dashed curves are the results by using Eq. (10)
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