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Abstract-A novel solution is presented for the problem of three-dimensional electromag-
netic scattering of a time-harmonic plane wave from an infinite periodic linear array of
finite-sized homogeneous bodies. A set of fictitious sources comprising periodic and prop-
erly modulated cylindrical electric current sheets of dual polarization is used to simulate
the scattered field. The field in the body region is approximated by the field of a set of ele-
mental dipoles of dual polarization. The complex amplitudes of these fictitious sources are
adjusted simultaneously to render the tangential components of the electric and magnetic
fields continuous at a selected set of points on the surface of each one of the scatterers.
The solution procedure is simple to implement and is applicable to linear periodic arrays
composed of disjoint bodies of smooth, but otherwise arbitrary, shape. The accuracy of
the method has been demonstrated. It has also been shown that in the limiting case of
widely spaced spherical scatterers the results of our numerical solution agree with results
obtained by an approximate analytic solution.
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In this paper, an efficient computational technique for a complete analysis of
three-dimensional electromagnetic scattering from linear periodic arrays is pre-
sented. The technique is applicable to arrays composed of homogeneous scatterers
of smooth, but otherwise arbitrary, shape. In this computational technique, the
scattering problem is formulated not in terms of equivalent source distributions
applying standard formulations, but in terms of fictitious simple sources-simple
in the sense that their fields are analytically derivable in the region of interest-
located on suitably chosen mathematical supports which are displaced from the
physical boundaries. In many cases, these simple sources are spatially-impulsive
sources {I]. However, in cases involving periodic structures there are preferences
for other sources, which are slightly more spatially-diffused and whose fields can
also be derived analytically. In the latter class of problems, this technique has
been applied successfully to analyze two-dimensional scattering from gratings of
cylinders [2], sinusoidal gratings [3], and echelette gratings [4]. In these works,
a set of periodic strip-current sources is used to simulate the periodic scattered
field. Subsequently, the method has been extended to treat doubly-periodic struc-
tures [5,6]. In these studies, a set of periodic patch-current sources is used to sim-
ulate the periodic scattered field. Recently, the method has been further extended
to handle scattering from linear periodic arrays, but its scope was limited to per-


