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Plane Wave Diffraction by a Strip with Different Surface Impedances:
Solution by the Analytical-Numerical Approach
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The diffraction by strips with impedance-type bound-
ary conditions i1s an important subject in the radar cross
section (RCS) reduction of targets. This structure serves
as a suitable model of thin dielectric slabs and finite-length
coatings. In (1, 2], we have analyzed the plane wave diffrac-
tion by an impedance strip using the analytical-numerical
approach (3], where the efficient solution has been obtained
for the same surface impedances on both sides of the strip.
As an mmportant generalization to our previous analysis,

we shall consider in this paper a strip with different sur-
face impedances and analyze the F-polarized plane wave
diffraction by means of the analytical-numerical approach.

The time factor is assumed to be e~ and suppressed in
the following analysis.
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Fig. 1. Geometry of the problem.

The geometry of the impedance strip is shown in Fig. 1,
where E} [= e~tk(zcosbotysinbo)] i the incident plane wave
with k being the free-space wavenumber. On the strip sur-
face, the total electric field satisfies the boundary condition

as given by

OF,(z, £0) + -?-E-Ez(:z:,:l:O) =0, |z|<a,
Oy 1,2

where (; and (; are the normalized impedances of the up-
per and lower surfaces of the strip, respectively. Applying
the above boundary condition to an integral representation
of the scattered field, the problem is formulated as two
Integral equations satisfied by the unknown current den-

sity functions. Expanding the current density functions in

terms of the Gegenbauer polynomials, our problem is re-
duced to the solution of two infinite systems of linear alge-
braic equations (SLAE) satisfied by the unknown expansion
coeflicients. These coefficients are determined numerically
with high accuracy via a truncation of the SLAE. Evaluat-
Ing the scattered field asymptotically, a far field expression
will be derived.

Figure 2 shows the bistatic RCS as a function of obser-
vation angle for 6o = 60°, ka = 5. In order to investigate
the effect of the surface impedances on the far field scat-
tering characteristics, three different cases have been con-

sidered as in (Cla Cg) = (2, 1), (1, 1), (0,0), where C1,2 =0

corresponds to a perfectly conducting strip. Comparing the
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scattering characteristics between the perfectly conducting
and 1mpedance strips, the RCS is reduced for the case of
the impedance strip as expected. The RCS reduction is
noticeable for z > 0.

This problem has previously been analyzed by Tiberio
et al. [4] based on the use of the geometrical theory of
diffraction (GTD) together with the Maliuzhinetz method.
Shown in Fig. 3 is a comparison with their results, where

the bistatic RCS is illustrated as a function of observation
angle for 6y = 180°, ka = 10, {; = 4, {(;, = 0. It is seen
from the figure that our RCS results are in good agreement
with the results presented in [4].
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Fig. 2. Bistatic RCS for 6y = 60°, ka = 5.
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Fig. 3. Bistatic RCS for 6y = 180°, ka = 10, {(; = 4, {(, = 0 and
its comparison with Tiberio et al. [4]. : this paper;
------ : Tiberio et al. [4].
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