29 1 Vol. 29 No. 1
2008 1 Journal of Applied Optics Jan. 2008

:1002-2082(2008)01-0144-08

(1. s 7100713
2. s 716000)

: 0436.2 : A

Investigation on optical wave transmission through Gaussian rough

surface of layered medium using perturbation method
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Abstract: The optical wave transmission was studied with plane wave passing through the
rough surface of layered medium. The scattering coefficient formulae of the transmitted light
wave under different polarization states was derived with the perturbation method. The natural
rough surface of layered medium was simulated with Gaussian rough surface. The calculation
formulae for the transmission coefficient of the plane wave incidence to Gaussian rough surface
of the layered medium was derived in combination with the power spectrum of Gaussian rough
surface. The variation curves of HH polarization transmission coefficient with the scattering
angle of transmission wave were obtained by numerical calculation. The influence of the
dielectric constant of substrate medium. the dielectric constant and thickness of intermediate
medium, rough surface parameters, and wavelength of incident optical wave on the transmission
coefficient was discussed. The numerical results show that such influence is very complex.
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Fig. 1 Geometry of the optical wave transmission
from rough surface of layered medium
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