28 6 Vol. 28, No. 6
2004 12 LASER TECHNOLOGY December, 2004

: 100F 3806(2004) 06 0670- 03

ot prws, g r?
(1. , 610064; 2. , 643000; 3.
, 430074)

: TNO12; 0435 A
Validity of the Fresnel approximation for hard edged diffracted beams
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Abstract: The diffraction of Gaussian beams at an square aperture is studied based on the Kirchhoff and Fresnel diffraction
inegrals Detailed numerical results are presented and compared. Tt is shown that for a given waist width wo(wo> A A is
wavelength) , the valid range of the Fresnel diffraction integral depends on the truncation parameter. Othewise, f the waist width wq is
comparable to or even less than the wavelength A, the Kirchhoff diffraction integral should be used.
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Fig.1 Tramsversal mtensity dstributions of a Gaussiin beam diffraded at an aperture
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Fig.2 O axis intensity distrbutions of a Gaussian bean difracted at an aperture
a—wy= 20\ 6= 2.2 b—wy=20\ 6=1.0 c—wy=20A 6=0.5
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a= 15°, 80p= 0. 09388mrad
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