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Resume

The features of the propagation of electromagnetic waves in randomly inhomogeneous medium have
been studied quite thoroughly to date. However, in practice, electromagnetic waves are scattered in
inhomogeneities, the scattering of which depends on the direction of the incident wave.

Keywords: wave scattering, electromagnetic waves, direction of the incident wave, wave
characteristics

Pe3rome

K nacmoswemy epemenu ocobennocmu pacnpocmpanerus d1eKmpoMacHUmMHbIX 601H 8 CYYAUHO-
HEOOHOPOOHBIX YCA0BUSX U3YUeHbl docmamouno muamenvro. OOHAKO HA NPaKmuKe 1eKmpoMacHUmMHble
B0JIHbL PACCEUBAIOMCS 8 HCOOHOPOOHOCHISIX, PACCESHUE KOMOPBIX 3A8UCUM OM HANPABLEHUs Nadaioujell
BOJIHbL.

Knioueevie cnoea: paccesanue 80aH, 31eKMpoMAZHUMHbIE 80IHbL, HANPAGIEHUe YNABULell BOIHbL,
B0IHOBbIE XAPAKMEPUCTNUKU

INTRODUCTION

A random inhomogeneity in a real medium affects the characteristics of waves
propagating in it, which manifest themselves in the twinkling of stars and fluctuations of
radio emission from sources outside the Earth, in the path of radio waves (fading) and in the
scattering of light relays, in laser cone amplification in the troposphere and in the scattering
of sound in sea.

The problems of wave propagation in variable parametric media are usually solved
by approximate methods. The method of using the approximation depends on the geometry
of the problem, how weakly or strongly the environmental parameters, such as the ratio
between the wavelength and the dimensions of the inhomogeneity, the path length, the
width of the wave cone, etc., fluctuate.
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FORMULATION OF THE PROBLEM.

Numerical calculations have shown that with an increase in the distance traveled by a
wave in an inhomogeneous medium, the spectrum has a bifurcated shape, the position of its
maxima changes insignificantly, and the width increases significantly.

Suppose that the field of monochromatic pulsation U(r,7) =U(r)exp(—iwt) falls into a

randomly inhomogeneous medium, the dielectric constant of which 1is equal
toe(r)=¢,+¢,(r) where ¢, — is the average value, and & — is the fluctuating part of the

dielectric constant. Suppose that the following conditions are met: ¢, =1, |¢g |<<lI.

Neglecting the effects of depolarization, the propagation of waves in a randomly
inhomogeneous medium is described by the scalar Helmholtz wave equation

AU®®)+k2 [1+&@)]UT) =0. (1)

Let us use the perturbation method and, when expanding into series, restrict in only
the members of the first series, i.e. the scattered field is a linear function of the fluctuation
of the dielectric constant ¢(r) (<g(r)>=0). To describe a random inhomogeneous

medium, we use the anisotropic Gaussian correlation function:

1(x2 y* 2
V(r):<gf>exp{—5[?+b—2+c—2 5

where a, b, ¢ characterize the spatial scales of the correlation of the fluctuations of the
dielectric penetration. The corresponding spatial spectrum of the Gaussian correlation
function has the following form:

Wk)=Q2r)"* <g > abcexp[—%(azki +bzky2 + czkf)} ,

where k,, k,, k. are the wave vector projections, respectively, on the axles x, y.

CONCLUSIONS
Simulation of scattered radiation in a two-dimensional inhomogeneous medium can
be carried out using a simple Gaussian indicator:

2(5.8) oc oxp{=al [ (s, =) +(s, =)’ |- (s. =51V}, (2)

where s = (5,:55,,5.), 8" =(s.,s,,s5.) - are the unit vectors of the direction of the primary and
scattered waves, o, =zl /A, o =xl /A — are immeasurable parameters, where /, da [, —

are the transverse and longitudinal correlation radii, respectively, and A — 1is the
wavelength.

With all kinds of variations in specific media, a significant part of the problems can
be solved by several approximate methods, well developed to date. If the relative
fluctuations of the medium parameters are weak enough and the scattered field is small
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compared to the field of the primary wave, then the method of small perturbations can be
used. According to the first approximate method of perturbation theory, the analysis of
fields is the content of the theory of single scattering. If the media for applying the theory of
single scattering are violated (fluctuations in the medium are not weak enough, and the
scattered field is not weak), it is necessary to use the theory of multiple scattering of waves.
Multiple scattered waves on weak, but large-scale (relative to the wavelength)
inhomogeneities will only slightly deviate from the direction of propagation of the primary
wave. Under such media, multiple scattering is effectively described by the short-
wavelength asymptotic method of diffraction theory - the method of soft perturbations.
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Y cmammi npedcmasneno memooonocito  ONMUMANBHO20 HPOEKMYBAHHA  SHYUKUX — CXeM
sooocnoxcusanns. IIpononosanuii nioxio b6azyemvcs Ha meopemi npo Kymogi piutents. Memooonozia €
0azamoemantoo, NpuvoOMy KONICHULL 3 KPOKi6 npoyedypu pO3PAXYHKY peanizylomuvcs i3 GUKOPUCHAHHAM
MamemamuyHux Memodie onmumizayii. Ilpononosana memooonocin NPOIOCMPOBAHA NPOMUCTOBUM
NPUKAA0OM: PO32TIAHYMIU CUCeMi 8000CHONCUBAHHS NPUMAMAKHI CUCIIeMAMUYHI MA 8UNAOKO8I KOIUBAHHS
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