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(A Study on the Synthesis of Dielectric Constant
Potential for Arbitrary Inverse Scattering Pattern Using
an Iterative Sampling Method)
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Abstract

In the beam pattern synthesis problem using line source, the relationship between source
distribution function and beam pattern may be represented by Fourier transform pair. In this paper,
a general method to synthesize the line source distribution for a desired lobe-like beam pattern is
presented by developing the nonlinear inversion method based on an iterative sampling technique.
This method can be applied to the synthesis of continuously distributed dielectric constants
satisfying the desired inverse scattering coefficient patterns when illuminating by TE-polarized and
TM-polarized plane waves to arbitrary dielectric material. Furthermore this method can also be
applied to the synthesis of transmission line with arbitrary reflection coefficient patterns. Some
bandstop spatial filter and dispersive transmission line filter are illustrated for generality.
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Table 1. Optimized fourier coefficients.

TE ™
n a, a ’3 ay, a f

0 |5301x10™ nil 2652%10™ nil
1 -6325 -3.100 -6.322 -3103
2 3130 1.266 3129 1.269
3 -3167 -0.606 -3.165 -0.602
4 2202 4893 2.201 -4903
5 -26.072 -271758 -26.072 -27.785
6 -7921 -0615 -7908 -0619
7 0.266 1.8 0.266 -1.857
8 0.308 1586 0313 1.587
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