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Fictitious current models have been used extensively in recent years to facilitate a computational scheme for a variety of
scattering problems. This paper reviews the basic philosophy behind this new approach and outlines the relevant formalism.
A number of cases which shed light on various specialty aspects of the general technique are also described in some detail.
The wide applicability and demonstrated success of the method are recorded.

1. Introduction

In the last few years, the use of fictitious
current models has proven to be an efficient
computational scheme for analyzing a variety of
wave interaction problems. In this approach, the
interaction problem is formulated not in terms of
equivalent surface currents applying standard for-
mulations, but in terms of fictitious simple cur-
rent sources located on suitably chosen mathe-
matical surfaces which are displaced from the
physical ones. The fictitious sources are consid-
ered simple in the sense that their fields are
analytically derivable in the region of interest. At
the core of this approach is thus the idea of field
approximation by means of a linear combination
of analytically known field functions. However,
this underlying principle is not unique to the
present approach alone. It is actually the ingredi-
ent which unifies the various modeling ap-
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proaches now often called generalized multipole
techniques (GMT) [1]. In the GMT the fields are
simulated by means of multipoles, up to some
specified order, centered at multiple origins [2].
In that respect, the numerous cases we have
treated using spatially impulsive sources consti-
tutes a special case of the GMT in which only
poles of order zero are activated. Yet, we find it
more convenient to adhere to our original de-
scription of the method as presented in our previ-
ous papers. We take this standpoint not only
because it reflects our personal view of the way
this approach has evolved, but also because it
essentially fits better in those cases where spa-
tially diffused sources, also of analytically
tractable fields, have been employed.

A general wave interaction problem in a given
domain involves a number of scatterers of known
geometry and composition illuminated by known
impressed sources. The first step in the solution
is to identify the regions for which simple sources
can be found whose fields are analytically known
everywhere in these regions. The regions may be
considered either alone or along with appropriate
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