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Approximate boundary conditions arc often uscd to sun-
plify analytical and numerical solutions of scattering prob-
lems involving complicated structurcs. The simplest con-
Jitions are the standard impedance boundary conditions
applicable at the surface of a lossy dielectric and the re-
lated transition conditions modeling a thin dielectric layer
< a current sheet. Recently it was suggested by Senior
and Volakis {1} that a thin dielectric layer can be cffcc-
tively modeled by a pair of modified resistive and conduc-
tive sheets each satisfying given boundary conditions. In
this papcr. we shall consider the model of a thin diclectric
strip formed by the combination sheets and analyze the H-

polarized plane wave diffraction by means of the analytical-
numerical approach (2]. '
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Fig.1. Geometry of the problcm.

The geometry of the dielectric strip is shown in Fig. 1,
where H} [= e~tk(zcos fo+ysinf0)] is the incident field of I
polarization with k being the free-space wavenumber. On
the surface of the strip, the total field satisfies the boundary

condition of coincident resistive and modified conductive

sheets. as given by (1] .
E:'.(I" +0)+E:(I. _0) = 21 [HZ(IB, +0) - HZ(:B) _0)] ) (1)

(1 -E?-g-v_f) [Hz(IE, +0) +'Hz($a '_"'0)]

it = ZR‘ [Ez(xa +0) — E.(z, "'"0)] (2)
RIZ =i] |k (e — 1)]. R'Z:ie/t[kr(e—-l)], (3)

where 1. €. and Z arc the thickness of the strip. the rela-
tive permittivity, and the intrinsic impedance of free space,
respectively. Applying the above boundary condition to an
inteeral representation of the scattered ficld, the problem
-« formulated as two integral cquations satisficd by the un-
known current density functions. Expanding the current
density functions in terms of the Gegenbauer polynomials
by taking into account the cdge condition, our problem 1s
reduced to the solution of two infinite systems of linear

algebraic equations (SLAE) satisfied by the unknown ex-
pansion coefficients. Thesc coefficients are determined nu-

feld expression is derived.

merically with high accuracy via truncation of the SLAE.
The scattered field is cvaluated asymptotically and a far

Figurcs 2 and 3 illustrate the normalized monostatic
radar cross section (RCS) as a function of incidence angle
for 2a = 4\ and 2), respectively, where A 1s the frec-space
wavelength. In Fig. 3, we have also plotted the results

obtained by Volakis [3] to enablc comparison. It is scen
from Fig. 3 that our RCS results bascd on the analytical-

numerical approach agreec reasonably well with the results
presented in [3].
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Fig.2. Monostatic RCS versus incidence angle for 2a = 4A,
kT = 0.314, € = 4.0. |
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Fig.3. Monostatic RCS versus incidence angle for 2a = 2,
Lt = 0.314. € = 4.0 and its comparison with Volakis [3].
———: this paper, - Volakis [3].
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