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The paper considers the functional potentiality of structures with a high-
resistance thin layer between two opposite directed potential barriers and the photo-
electric and electro-physical processes in them. The linear character of the 
dependence of the space charge territory (SCT) width of both barriers on the external 
bias voltage is revealed. Layers of polycrystalline silicon, recrystallized by a laser 
beam, were used as initial material for the receiver structures. In similar structures 
the inversion of the spectral photocurrent sign with the section of the linear 
dependence of the inversion point on the external voltage was observed. The results of 
the research are very promising for creating selective sensitive solid-state 
photoreceivers with spectrophotometrical properties.  
 
Calculation of force betwen two coaxial disk-conductors by calculating functions 
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This article analyzes two approaches for calculation of the axial force between two 
coaxial disk-conductors with non-uniform distribution (Bitter’s distribution) of the 
current density in iron-free media. The first approach is based on application of the 
calculating function of the force for the given configuration of conductors. The 
calculating function is brought in an appropriate form where its further calculation 
can be performed through standard procedures of the numerical integration. The 
tabulation of the calculating function increases velocity of calculation and decreases 
its costs. The second approach is based on equivalent filaments where conductors are 
presented by an entity of current-carrying filaments. The results obtained by two 
approaches are in very good agreement with each other. 

 
2-d e-scattering by a right angle dielectric wedge 
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A novel numerical method for the right angle dielectric wedge (RADW) boundary 
value problem (BVP) solving in full wave formulation is presented. This one uses a 
Sommerfeld-like integral representation of scattered fields inside and outside a wedge 
and matching these fields on the boundaries. This procedure yields a six-order system 
of 1st kind integral equations, which is correct in functional meaning only for a 
cylindrical incident wave. Laplace transform casts this system in equivalent form 
more suitable for numerical treating. After discretization, one obtains a very ill-



conditioned matrix equation (ME). To solve such equations, a new iterative method is 
proposed. 

 
 
Convergernt galerkin mom solution to the hypersingular 1st kind integral 
equation for 2-d neumann problem 
A. G. Tyzhnenko, Y. V. Ryeznik          37 

 
Two-dimensional solution to the Neumann problem is obtained in the 1st kind 

hypersingular integral equation (HSIE) formulation with the aid of Galerkin method 
of moments (GMoM) on the complete orthogonal basis. Convergence of the GMoM 
and uniqueness of the HSIE solution are proved in the Hilbert space of square 
integrable functions ( ) for a smooth closed boundary of a scatterer in the 
nonresonance case. The exact relation between actual and residual errors is also 
obtained, which permits to calculate an actual error by integrating of residual error 
along the boundary of a scatterer.  
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Stabilizing permanent magnetic levitation by diamagnetic materials  
E. Cazacu                       52 
 

The Earnshaw's theorem prohibits the stable static levitation of permanent 
magnets in stationary fields with no energy input.  However, by a proper placement of 
a diamagnetic material, the levitation is stabilized and two distinct suspension arrays 
(vertical and radial) are obtained. This compact implementations works without 
superconductors and may require no energy input. For the vertical stabilized 
configuration, this paper establishes the equilibrium and stability condition using an 
analytical procedure of magnetic field computation. An experimental model based on 
strong permanent magnets (NdFeB) and pyrolytic graphite validates these analytical 
results. 
 
An accurate and efficient method of solution of the electric field integral 
equation in two dimensions 
A. G. Tyzhnenko                       59 
 

A new method evaluation the electric field integral equation integral is proposed 
that is based on analytic evaluation of this integral in the vicinity of singular point. 
This new method is compared to the traditional method of singularity extraction in 
terms of accuracy and efficiency for solving the Dirichlet problem in the integral 
equation formulation making use of the Galerkin method of moments. A high accuracy 
and efficiency of the new method is demonstrated both for the combined field integral 
equation and electric field integral equation solvers. 
 
Transmission medium constraints and receiver front – end design considerations 
for an avionics ir communication link 
E.-O. Narlis            67 
 

This paper investigates the technological details of establishing an IR data link for 
aircrafts flying in close formation. First the transmission medium has been 
investigated. In this particular aspect the noise generating dominant parasitic sources 
have been identified to be the sun and the IR countermeasure flares. Second, the 



different architectures of front end of the communication link, which is the LNA have 
been extensively studied. It has been demonstrated that the common collector trans-
impedance amplifier is the most suitable for this particular avionic application taking 
in consideration also the environmental standards, which should be met as concerns 
the operating temperature range. Finally the preliminary flight test for validating the 
operational exploitability of the system has been discussed.  
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