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Abstract

The surface roughness dependence of the optical field atuocorrelation function and the intensity autocorrelation function of
the speckle pattern produced in the far field under the illumination of a Gaussian beam has been theoretically investigated with
the assumption that the irregularities of the target surfaces are larger than the laser wavelength. Analytical expressions for the
first-and second-order moments of the intensity have been derived and the size of the speckle cell has been computed. The anal-
ysis indicates that the mean intensity of the speckle patterns is closely related to the ratio of the lateral correlation length to the
surface root-mean-square height of the surface. Whereas the size of the speckle cell and the correlation degree of the speckle in-
tensities are shown to be independent of the parameters characterizing the roughness of a surface and only determined by the la-

ser beam waist.
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