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1. Introduction

Radiation from a two dimensional reflector antenna covered by a cylindrical
radome is analyzed by complex source-dual series approach. It is only
performed for the electrically polarized incident field. The approach is
not based on the moment method but on the analytical-numerical type
regularization technique. The method gives the exact solution with any
desired accuracy and the directivity of the feed antenna can be modelled
by using the complex source method [1]. In numerical results, the far field
radiation patterns are obtained and the effect of the radome is verified.

2. Formulation

The circular reflector and the radome geometry is shown in Figure 1. The
reflector is modelled by a part of a circular, zero-thickness, perfectly con-
ducting material of the radius a and angular width 26,,. A complex line
source is located at the focal point (r,=a/2, ¢,=0). It simulates the physical
directivity of a feed antenna by the directivity factor kb (k is wavenumber).
The problem is two dimensional in geometry and the radome is a co-axial
dielectric cylinder of inner radius ¢, outer radius h,thickness d=h-c and the
relative permitivity is ¢,.

The requirements for the rigorons solution of the present houndary value
problem can be stated as the satisfaction of the Helmhlotz wave equation,
Sommerfeld radiation condition, edge conditions and the boundary condi-
tions for the dielectric and conducting boundaries.

The total electric field expansions in the four regions can be written as
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where k = ko\/flo€r, K, is free space wavenumber , ¢ = 7 — ¢ and _the
incident field expansion coefficient is given as b% = J, (kor,) H{V (koa)e ™™
where 6, and 7, is defined iu [3].

Buundary conditions are imposed at the dielectric boundaries at ¢ and c+d,
and further at the metal and siot part of the circular interface r=a. Then,
the following dual series equations are obtained in terms of the inner region
expansion coefficient.
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where z,, = AnJu(koa) + 0F, g = Butta — by, and b, = —Fuc. + aud,.
Further, v, ,fn,an,b,,c, and d,, are defined as follow.
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The dual series equations are then converted to a certain canonical form
and regularized by the Riemann Hilbert Problem technique. The static part
of the scattering operator is inverted analytically and the remaining part is
further inverted numerically by an accurate algorithm. This partial inver-
sion of the scattering operator finally gives a matrix equation. Resulting
matrix equation is Fredholm 2nd kind, so the convergence and accuracy is
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guarenteed and it is possible to obtain a solution with any desired accuracy
2.

3. Numerical Results

The effect of the radome on the radiation pattern of a circular reflector
antenna is verified by the present method. The far field radiation pat-
tern is obtained for the thin-lossless dielectric radome material. It can be
secn from Figure 2 that the transmission coefficient from a dielectric slab
remains almost unity for the halfwavelength of the radome thickness for
small incident angles. Figure 3 shows that the radiation pattern changes
in form due to radome reflections but for the selection of radome thickness
as a half of the wavelength in the dielectric medium, then the distortion in
the radiation pattern is minimized. The free space radiation pattern of a
circular reflector antenna was also compared by the high frequency solution

of Jull and Suedan in [3].

4. Conclusions

Complex Source-Dual Series approach is applied to a radome covered cir-
cular reflector antenna which is excited by a feed has a directive radiation
pattern. The present accurate results can be thought as a reliable data for
the validity of aproximate solutions. Further, lossy case and the multi layer
radome problems can be solved by the same method.
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Figure 1: a) Circular reflector and radome geometry b) Power
transmission coefficient of a dielectric slab(¢,=4)
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Figure 2: Radiation pattern of a circular reflector antenna in
the presence of a co-axial cylindrical radome(ka=62.8, kb=2.6,
kc=100, ¢,=4)
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