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Fast Analysis of Cylindrical Waveguide Discontinuities Based on a Closed Form
Generalized Scattering Matrix Mode Matching Technique
Anastasios P. Orfanidis, George A. Kyriacou and John N. Sahalos 1

A mode matching scheme for the analysis of concentric cylindrical waveguide step
discontinuities is proposed. An analytical evaluation of the involved coupling
integrals is performed which results in a very fast and accurate method. The
formulation is theoretically verified for the special case of a dominant mode
excitation, while different excitations are numerically verified. The results obtained
from the analysis of various structures are in a very good agreement with
measurements and results given by other investigators. The speed and accuracy of the
proposed method make it appropriate to be included within microwave network
synthesis algorithms.

Pattern Equation Method for Solution of Electromagnetic Scattering Problems
A.G.Kyurkchan, S.A.Manenkov 17

The Pattern Equation Method (PEM) is a new numerical-analytical method of
solving of diffraction problems. The method is based on the modifications of the
plane wave representations of the diffraction field by the Sommerfeld-Weil integrals
which have been previously obtained by A.G.Kyurkchan. These modifications of the
classic plane wave integrals permit to find the diffraction field by its asymptotic in far
zone that is by the pattern. The field can be found in the whole space outside the field
singularities convex envelope which is located entirely inside the scatterer in most
interesting cases for practice.

Relativistic Views on Plane Electromagnetic Waves in Enginnering
B. Golemi 33

Starting from Lorenz relativistic relations and considering the plane
electromagnetic wave in homogeneous isotropic environment, with two co-ordinate
systems one of which moving with speed V, are obtained the Poynting Vector relations
for the directions,v =iv,, jv,.kv, of the electromagnetic energy and forces; are also

obtained simple relations of E, H, of E and H’; there are viewed the two
equivalencies: that of media and that of sources.

Solutions of Nonlinear Integral Equation of Synthesis of the Linear Antenna
Arrays
N.N.Voitovich, O.0.Reshnyak 43

The problem of synthesis of the equidistant linear antenna array according to the
prescribed amplitude pattern, reduced formerly to a nonlinear integral equation, is
solved analytically with a small number of unknown complex parameters. For these
parameters, a set of transcendental equations is obtained. Limitation of the number of



parameters is given. Numerical results are presented. The results obtained can be
generalized for other problems described by the discrete Fourier transformation.

Measurements of the Turbulence Medium Characteristics with Saturated Laser
Spot Images
Vladimir A. Mitev 53

The intensity fluctuations of a laser beam passing through a turbulent
medium have been experimentally investigated using saturation of successively
registered images of the laser beam cross section. Measurements of the degree of
turbulence by estimation of the refractive index structure parameter have been
carried out using this approach.

Penetration of Electromagnetic Wave into Plasma Expanding in a Waveguide

A. G. Nerukh, I. V. Scherbatko, N.K. Sakhnenko 63

An evolution of an electromagnetic signal in a half-restricted plasma that is formed at
zero moment of time and then is expanded in a waveguide is considered. The
electromagnetic signal propagates from the empty side of the waveguide. A signal
source works from the certain moment of time and is located at some distance from
the point where the plasma boundary was at zero moment. The problem is solved by
an evolutionary approach based on the integral Volterra equation. The structure of
the field penetrated into plasma is derived. The feature determined by the availability
of a double dispersion, a waveguide and plasma dispersion, is investigated.
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