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Scattering by a PEC wedge on a Dielectric substrate
V.G. Daniele∗, G. Lombardi†
Abstract — A perfect electric conductor wedge lying on a dielectric half-space is analyzed, in the frequency domain. The structure is excited by a plane wave coming from the free space region.
The problem is formulated using generalized Wiener-Hopf equations and an approximated solution in terms of spectral quantities
is proposed by discretization of Fredholm integral equations. Numerical results for several geometries will be presented and discussed at the conference.

1

INTRODUCTION

The evaluation of the electromagnetic field in a physical structure constituted by a perfect electric conductor (PEC) wedge lying on a dielectric half-space is analyzed, see Fig. 1. The PEC wedge is with a face tangent to the dielectric half-space and with aperture angle
(π − Φe ) while Φe > π/2.
Without loss of generality, the structure is illuminated
at normal incidence by an E-polarized plane wave (1)
coming from the free space region (upper half-space)
with direction ϕo (0 < ϕo < Φe ) and with propagation
√
constant ko = ω µo εo (free space permittivity εo and
permeability µo ).

Figure 1: Perfect electric conductor (PEC) wedge aperture angle (π − Φe ) lying on a dielectric half-space and
illuminated by a E-polarized plane wave at normal incidence with direction ϕo .

tions (GWHE) are possible only for a small class of
problems, we have introduced a semi-analytical method
(1) based on the reduction of CWHE and GWHE to FredEzi = Eo ejko ρ cos(ϕ−ϕo )
The lower half-space is constituted by a dielectric holm integral equations (FIE) [15]-[19]. This technique
region with permittivity ε = εo εr and permeability allows to obtain solutions for more general problems
and we intend to apply it in the present problem.
µ = µo µr .
Apparently, the literature on this problem is very
poor. Particular cases of a wedge immersed in a stratified medium were studied by Bertoncini and al. [1]2 FORMULATION
[2] by using the Uniform Theory of Diffraction (UTD).
However the application of this method is limited to
With reference to the problem described in Fig.1, we
edges not close to the stratified regions.
Our approach is based on a formulation that uses the only consider time harmonic electromagnetic fields
generalized Wiener-Hopf equations developed in [3]- with a time dependence specified by the factor
[14] for different kind of wedge problems, i.e. scat- exp(+jωt) which is omitted.
tering and diffraction by impenetrable wedge and penFollowing the procedure presented in [15] we foretrable wedge illuminated by plane waves at normal or mulate the problem in terms of radial transmission line
skew incidence.
[3],[20],[6] in the upper free-space region and in terms
This technique has been recently extended to investi- of longitudinal transmission line in the lower dielectric
gate wedge over a stratified medium [15]. The aim of region.
this summary paper is to successfully introduce the exWe define the following Wiener-Hopf spectral untension of the application of Wiener-Hopf techniques to
knowns (Laplace transform) in the η-plane respectively
the present problem.
for the upper region ( y > 0 , 0 ≤ ϕ ≤ Φe )
Since closed form solutions of classical Wiener-Hopf
equations (CWHE) and generalized Wiener-Hopf equaR∞
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and for the lower region (y < 0)
R∞

vη (y) =
iη (y) =

Ez (x, y)ejη x dx

−∞
R∞

(3)
Hx (x, y)ejη x dx

−∞

In particular we define the axial unknowns
V+ (η) = V+ (η, ϕ = 0)
I+ (η) = I+ (η, ϕ = 0)

integral equation with V+ (η) as unique unknown. The
properties of convergence are unaffected.
From V+ (η), using the inverse Fourier transform and
asymptotic evaluation, it is possible to obtain the GTD
diffraction coefficient and the total far-fields for the
problem under examination.
4

CONCLUSION

The method proposed in this summary paper shows the
possibility of the GWHE technique to solve the problem
of evaluating the electromagnetic field of a perfect electric conductor wedge lying on a dielectric half-space.
Skew incidence case will be considered in future works.

whose physical support is the boundary between the
free space region and the dielectric region.
By recalling the boundary conditions on the PEC
and dielectric faces, the radial transmission line modAcknowledgment
els electromagnetic problems in angular domains as
( y > 0 , 0 ≤ ϕ ≤ Φe ). From the analysis of the the This work was sponsored in part by the Italian Ministry
transmission line we obtain the following GWHE
of Education, University and Research (MIUR) under
PRIN grant 20097JM7YR.
Yc V+ (η) − I+ (η) = −Ia+ (−m)
(4)
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