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Axial correlation properties of fractal speckles in the Fresnel diffraction
region

°irEF RiG. &Rk -

Kenji Tsujino and Jun Uozumi*

AEHEE RF M7 REMIERT, bR A T

Research Institute for Electronic Science, Hokkaido University,
Faculty of Engineering, Hokkai-Gakuen University*

When a rough surface is illuminated by the light having a power-law spatial intensity distribu-
tion, the speckle patterns prodused in lateral observation planes in the Fresnel diffraction region
are known to have fractal properties. In the present study, axial correlation properties are in-
vestigated theoretically for such speckle patterns. It is shown that axial intensity correlation
function of the fractal speckles approaches a power function for small values of the argument.
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Fig. 1. Theoretical curves of the axial intensity correlation tive dlogpu(Az)/dlog Az of
function p(Az) of fractal speckles. Asymptotic behaviors of the axial intensity correlation
Eq.(3) are shown by dashed lines. function p({Az).
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