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The surface equivalence principle shows that the problem of solving for electric
and magnetic fields (E and H) due to current sources (J and/or M) can be
replaced by an equivalent problem. The equivalent surface currents (Js and
Ms) on a single closed surface enclosing the volume containing the sources in
the original problem, produce the same fields E and H as the original problem
outside the volume and zero fields inside the volume.

We have studied whether the equivalence principle can be modified in such
a manner that surface electric and magnetic currents (Js and Ms) on two
separate surfaces can produce the same fields (E and H) beyond the outermost
surface.

Implementation of surface equivalence principle using FDTD inherently uses
two separate surfaces for Js and Ms, since the planes containing the tangential
E and H components (used to calculate Js and Ms) in a uniform Yee grid are
offset by half a spatial step. During this presentation, we will show a detailed
analysis of errors due to the separation of equivalent electric and magnetic
surface currents.

In addition, we will explore the possibility of separating Js and Ms surfaces
analytically for the cases of plane, cylindrical and spherical waves. For exam-
ple, we will show that it is possible to separate the equivalent current surfaces
which are normal to incident plane waves, i.e. equivalent Js and Ms from two
different surfaces separated by an arbitrary distance can produce the same
fields beyond the outermost surface. We will also show that the equivalence
principle still holds for cylindrical waves when the separation is an integer
multiple of half wavelengths of the time-harmonic source.


