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Table 1 Comparison of calculation accuracy and time of the two methods
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ratio of computationa time - - -
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Comparison of two numerical simulation methods for
har d-edged diffracted beams

JI Xiaorling', LIU Yajing', L UBai-da®
(1. Collegeof Electronic Engineering, Sichuan Normal University, Chengdu 610066, China;
2. Instituteof Physics and Chemistry, Sichuan University, Chengdu, 610064 China)

Abstract : By using the methods of matrix representation and complex Gaussian function expansion, the recurrence propaga
tion formulae of aflattened Gaussan beam through multi - apertured optical ABCD systems are derived. Numerical examples are
given to compare the two numerical simulation methods. It is shown that the form of matrix formulae is smple, and the matrix
formulation is the applicable to the Fraunhofer and Fresnel regions. However , this method is suited only to circularly symmetric
optical beams and systems. On the other hand, the form of formulae derived by the method of complex Gaussan function expan-
soniscomplex, and its calculation errors become noticeable in the near Fresnel region closer to the aperture. But this method is
suited to both circularly symmetric and circularly un-symmetric optical beams and systems. |n addition, both methods reduce the
computational time greatly in comparison with the direct integration of the Collins formula.

Key words: Hard-edged diff racted beam; Propagation equation; Matrix representation; Complex Gaussian function ex-
pansion
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