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A Matrix Theory for Diffraction of a Scalar
Light Field by Plane Screens

I. The Diffraction Integral

Li Xian Shu
Abstract

Based on the Helmholtz-Kirchhoff integral theorem and the Kirchhoff boun-
dary conditions, a fundamental formula of the diffraction of the general scalar
light field by a plane screen, which may be expressed by the light field repre-
sentation proposed by the author previously ('), is obtained in this paper. The
confines of the application of this formula is discussed in a new point of view.

It is concluded that the fundamental formula of the diffraction of the sphe-
rical wave, which is known as Fresnel-Kirchhoff diffraction fomula, may be
simplified to the form as the formula of the diffraction of the plane wave ge-
nerally.

To simplify the fundamental diffraction formula, a new approximate condi-
tion is suggested, and a new approximate diffraction formula is obtained, On this
basis, the diffraction fields discussed up to the present as two defferent kinds,
so called Fraunhofer diffraction and Fresnel diffraction, are now expressed in
one and the same formula, and this new fomula has the same simple form with
the Fourier transform and is more convenient to integrate,

It has also been shown by the author that the results of the Kirchhoff diff-
raction theory and the Rayleigh-Sommerfeld diffraction theory are in "good
agreement with eachfother over the extensive range including the most cases often
discussed practically,



