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Introduction

The aim of this paper is to evaluate the accuracy and

efficiency of different numerical models for the analysis

of Finite Frequency Selective Surfaces (FFSS) . The
results of numerical models are compared to each
other in relation to data of measurements.

The elements of the FSS to be analysed are

rectangular slot apertures and Jerusalem cross

apertures. The elements are embedded in
configurations of increasing complexity. The
configurations are:

1. Isolated conducting sheet with rectangular slots.

2. Conducting sheet with elements on a Teflon
substrate (with thickness much less than the
wavelength of the incident electric field).

3. Conducting sheet with elements, embedded
between a Teflon substrate and a radome of glass
epoxy (see Figure 1), where the thickness of the
substrate is less than the wavelength, while the
thickness of the glass radome is comparable w ith
the wavelength of the incident field).
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Figure 1 Schematic illustration of band pass FFSS
consisting of conducting sheet, embedded between a

Teflon substrate (blue) and a glass-epoxy radome (red).

Modelling
In general FSS are analysed by using a Method of

Moments (MoM) approach with periodic basis functions.

Under the assumption the element/aperture array is
finite but sufficiently large a similar approach is often
used for the analysis of FFSS. Here, this assumption
will not be made and the finiteness of the supporting
structure of the array will be taken into account.

g ’ ‘iﬁ-”“‘x_..m} -
,_;"/} g } ; <."m._
L ':M -f‘l;::;}
»} u:;-"f(_f_,-’*“*-., {};HHM H"x./" Sl

{"\-—/(—; ‘C":.\_H“/ r"ﬁ""\-\,,:}
e (/
p/ N >
S Z - A
z /A\’ ]
._ & >
™ - e
ut:} ,-f’f,-f" ;f:”} P .

Figure 2 Detail of computational grid for boundary
integral equation.

In this paper the following full-wave modelling

approaches are applied:

An extended Electric Field Integral Equation
approach, where the dielectric properties of the
substrate are locally modelled by an appropriate
surface impedance (see also Figure 2).

2. A combination of Electric Field and Magnetic Field
Integral equations for the dielectric layers using the
equivalence principle.

3. An hybrid Finite element boundary integral equation
approach where the dielectric layers are modelled
by finite elements.

Measurements

Samples of different finite FFSs with a typical size of
0.25 m x 0.25 m, containing 64 elements/apertures
have been measured for incident waves in the 515
GHz spectrum.

Evaluation

The results of the different numerical models will be
compared to the experimental results for their accuracy
in predicting the correct frequency dependent response
for a range of incident wave directions centred on
normal incidence.
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