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The evolution of statistical moments of the angular power spectrum for a semi-infinite absorbing 
medium, with large-scale random inhomogeneities is nvestigated. Nonsymmetrical structures are 
considered. Firstly the case of a normal illumination of the medium with anisotropic absorption is 
considered, while later an oblique illumination of the medium with regular absorption is taken. This 
approach is employed to derive systems of differential equations for the statistical moments. Then the 
systems were solved numerically. The most interesting result is the conclusion that under the 
asymmetrical dissipation of scattered waves the width and asymmetry of the spectrum can grow with 
the growing of absorbing properties of the medium. 
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The Method of Discrete Sources (MDS) was applied to construct complete mathematical models of 
light scattering from various kinds of defects on silicon wafers.  In this paper the wafer defects are 
contaminating particles, surface defects (pits), and/or subsurface defects (bulks).  A heuristic approach 
was suggested as a tool for a qualitative analysis of scattering from wafer defects.  Numerical results 
demonstrate the advantage of the proposed technique. 
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 The process of optical wave propagation through a randomly inhomogeneous atmosphere is 
attended by gigantic random fluctuations developing in the wave intensity. It is known wave diffraction 
is the reason of limitation of intensity, but it is also known traditional methods for calculation of 
statistical moments of intensity are difficult enough. 

To take proper account of diffraction influence on optical turbulence effects and at the same time to 
simplify the problem the ”warm rays” method is offered. The method is based on the analogy between 
the evolution of the density of a warm gas of noninteractive particles and monochromatic optical 
waves propagating behind a random phase screen, which in many cases is a good model of real 
atmosphere.  

The method allows to obtain a simple in structure expression for the correlation function of 
intensity fluctuations. To confirm the adequacy of applied assumptions verification is performed by an 
example of the dynamic phase screen. The diffraction influence on the integral probability function of 
intensity is also considered. The influence of parameter characterizing the relation of focusing and 
diffraction of waves is also analyzed.    
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An integral equation method with numerical solution is presented for the analysis of infinite 2D 
grating embedded into bianisotropic multilayered medium. Dyadic Green functions for shielded and 
open structure are derived using 4 \Theta 4 transfer matrix method. This method is verified by 
examining various results for microstrip resonator on isotropic and on ferrite substrates and for 
regular periodic strip line on the chiral substrate. The results of testing of the algorithm convergence 
are presented. Resonant frequencies of the 2-D grating on uniaxial crystal substrate are computed 
versus phase shifts per periods of grating. Influence of the chirality parameter on the resonant 
properties is studied.  
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A numerical model concerning electromagnetic   wave  propagation  in  turbulent  flows  such as  
in liquids, gases and plasma is presented. Propagation of waves, falling under an arbitrary corner on 
the turbulent flow with an inhomogeneous  structure of velocity and concentration of turbulences is 
considered. Multiple scattering of waves on an internal surface of turbulent bodies of rotation: a cone 
and paraboloid is investigated . Comparison of results of accounts to experimental data on ultrasonic 
and electromagnetic sounding the turbulent flow of water and plasma is spent. 
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The interaction of an electromagnetic field with a scatterer placed near a nonstationary composite 
medium using time domain techniques is examined. The composite medium is modeled by a 
nonstationary object  located near a plane surface. The surface appears at a zero moment of time and 
breaks down homogeneous medium into two half- spaces in one of which the permittivity and 
conductivity changes abruptly at this moment of time. The problem is solved by a Volterra integral 
equation that is equivalent to an initial and boundary value problem for the Maxwell's electromagnetic 
equations. The integral equation is derived by  means of a spatial-temporal Green's function, obtained 
for a piecewise homogeneous and time independent medium. 

 

 
 
 
 


