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THE STRUCTURE OF SOLUTIONS TO THE PROBLEM OF SYNTHESIS
OF A LINEAR MICROSTRIP ANTENNA ARRAY WITH THE USE
OF ENERGY CRITERION

P. A. Savenko and M. D. Tkatch

Institute of Applied Problems of Mechanics and Mathematics at NAS of Ukraine, L 'vov

The paper considers the structure of solutions to the problem of synthesis of a linear microstrip
antenna array corresponding to a prescribed radiation pattern in terms of power. It is shown, based
on the methods of nonlinear analysis, that typical features of this class of problems are
nonuniqueness and bifurcation of solutions. The number and qualitative characteristics of the
solutions depending on the regularization parameter are investigated.

Nonlinear problems of radiation system synthesis are known to have, as a rule, several solutions [1, 2], which
complicates the numerical treatment of the problem. At the present time the general methods of investigation of this type of
problems are absent. As shown in [2—4], the problems of antenna synthesis by a prescribed amplitude radiation pattern
(RP) often lead to ramification of solutions depending on the parameter values of the radiation system and on the properties
of the given amplitude RP. In this work we investigate the number and the qualitative characteristics of solutions to the
problem of synthesis of a linear microstrip antenna array by a given energy RP, when for the optimality criterion the
smoothing functionals are taken. In a particular case, we use the nonlinear analysis methods to show that this class of
problems exhibits bifurcation of solutions depending on the regularization parameter value. The investigations given
below represent a further extension of the approach described in [5].

The problem of analysis of a finite microstrip antenna array (AA) is based on a method permitting to consider the
interrelation between the array elements in terms of a given distribution of the surface current density on the radiators [6,
7]. Under this assumption, the interaction of the radiators changes only the current amplitude, which facilitates
considerably the calculation of antenna array characteristics.

Basic equations of the synthesis. Consider a linear equidistant AA consisting of N = 2M + 1 identical, having the
same orientation, rectangular, ideally conducting and infinitely thin radiators of a length / and width w. The Cartesian
coordinate system and the spherical one related to it are introduced so that the origin coincides with the plane of an ideally
conducting screen, and the OZ-axis is perpendicular to the screen. Assume that the radiators are arranged equidistantly
along the OY-axis so that the central radiator has coordinates (0, 0, /). Introduce the generalized angular coordinates

&) =sin Bcos @, &, =sin Osin Q.

The above assumptions imply that the array RP is described by the formula [4]
FEe)=[ vh @ gt +v' @, 8)e" A (&)

where y = (§;,&, )and \y“ (&, ,&, )are the components of a RP radiator; and ¢~ and & I are unit vectors of the projection of
the wave vector on the XOY-plane, and
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