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The physical optics (PO) current Jpo = 27 x H (where 7 is the surface
normal and H' represents the incident magnetic field intensity) is frequently
used to obtain a high-frequency approximation to the scattering from perfect
electric conducting (PEC) objects. However, in certain applications, struc-
tures may be fabricated using imperfect conductors or resistive layers for the
purpose of reducing certain scattering mechanisms. Under these conditions,
the use of the above PEC physical optics current will lead to gross errors in
the scattered-field calculation. In order to mitigate these errors, a non-PEC
physical optics current expression must be developed. The purpose of this pa-
per is to derive a physical optics current to accommodate a resistive layer and
experimentally verify the analysis via bistatic radar cross section (RCS) mea-
surements of a rectangular resistive strip under both horizontal and vertical
polarizations.

The PO current of a resistive layer will be developed based upon a
plane-wave analysis. The derivation will assume that the layer is an infinite
non-magnetic planar slab having thickness d, permittivity ¢ and conductivity
0. A closed-form solution is found for the fields inside the layer for both hor-
izontal and vertical polarizations. A Taylor-series analysis is then performed
to obtain an approximate expression for the PO current Jr rpPO in terms of the
resistance Rs = 1/od (£2/0) of the finitely-conducting sheet for both polariza-
tions, namely

-1
JrPo = Jpo (1 + 255)
0

where Zy = ngcos6; for horizontal polarization, Zy = ng/cos8; for vertical
polarization and 6; is measured relative to the surface normal. It should be
noted that, in the high-frequency limit, this condition will also be approxi-
mately valid in a non-planar environment so long as any curvature is large
compared to wavelength.

The RCS of several resistive strips of various thicknesses will be exper-
imentally measured and compared to bistatic RCS calculations based on the
above analysis for theoretical verification. In addition, a Method-of-Moments
integral equation solution based upon a resistive boundary condition will be
formulated and compared to the above results to validate Jr RPO-
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