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Abstract

Satistical properties of rough surfaces were studied in connection with the first-order
probability density distribution with respect to speckle intensity. First, it was shown
that the first-order probability density is given by the negative exponential distribution
with a first-order approximation for the results derived from the rigorous mathematical-
analysis. Second, the relation between the averaged intensity of speckles and the statis-
tical quantities of rough surfaces was investigated in the Fraunhofer diffraction field. It
was finally shown by experiments that the averaged slopes of surface roughness for various
ground glasses were determined by using the averaged intensities calculated from the first-
order probability density of the speckle intensity. The experimental results obtained here

agree fairly well with the data measured directly by employing a mechanical profilometer.
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