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The scattering of a mode propagating inside a parallel-plate waveguide by a
cylindrical post located inside the waveguide and oriented perpendicular to the
waveguide plates is analyzed, in the phasor domain and with a time-dependence
factor exp(+jot) omitted throughout.

Three different shapes of the cross-sectional area of the post are considered:
circular, elliptical, and segment (corresponding to a flat strip as a limiting case of
a post of elliptical cross section). The analysis consists of three steps. First, a
propagating mode is decomposed into the sum of two plane waves that are
obliquely incident on the cylindrical post. Second, the scattering of each plane
wave by a post of infinite length is determined. And third, it is verified that the
superposition of the two scattered fields yields an overall scattered field which
satisfies the boundary conditions on the two plates of the waveguide.

Exact solutions are presented for metallic posts of all three cross-sectional shapes.
For a circular cylindrical post, a solution is also given when the post is made of a
linear, homogeneous and isotropic material characterized by arbitrary values of
scalar permeability and permittivity. For a penetrable post of elliptical cross-
section, a solution is obtained when the linear, homogeneous and isotropic
material of the post is either isorefractive or anti-isorefractive to the surrounding
medium.



