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quently, the temperature reaches its maximum wdue, and then
&e temperature distribution converges to its final configuration
u~.
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Abstract —A recently developed, rapidly converging moment solution for

electromagnetic scattering by a single inductive post in a rectangular

wavegtride is extended to include the current induced on the past surface.
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The results are represented by a Fourier series and the first few terms are

compared with available data. ‘he excellent agreement demonstrates that

this approach can yield an accurate solution. This rather simple procedure

is even more attractive when other wavegnide obstacles such as thick ieises

and posts of arbitrary shape, which require, in generat, more thau just a few

Fourier terms for their current representation, are encountered.

I. INTRODUCTION

In a recent paper [1], Leviatan et al. have formulated the
problem of a single inductive post in a rectangular waveguide in
terms of an equivalent current, represented by a set of unknown
current filaments placed either on or inside the post surface.
Further, they applied a multiple point matching of the boundary
condition on the post surface and solved for the unknown fila-
mentary currents via the method of moments. These currents
have then been employed ‘to derive the scattering matrix and the
equivalent T-network parameters for the post junction. The com-
puted results showed good agreement with Marcuvitz’s data [2] as
far as this data goes, and demonstrated the feasibility of using
this rather simple moment approach in solving the single-post as
well as a variety of microwave discontinuities.

Although this paper [1] addresses many aspects of the single-
post problem, its scope has been confined to the calculation of
the equivalent T-network for the post two-port junction. Little
attention has been paid to the current induced on the post
surface. Knowledge of the surface induced current is not solely of
academic interest, but of practical importance as well. For exam-
ple, this current can be used in a perturbational solution to
approximate the power dissipated in an imperfectly conducting
post surface.

The main objective of this paper is to show that the simple
multifilamentary representation for the equivalent current can
accurately predict the actually induced current. The circular post
is an attractive case study because pertairdng results can be
readily checked against results available, although not explicitly,
in [3], where the first few terms of the Fourier series representa-
tion for the current have been employed in a Galerkin procedure.

A successful use of the multifilamentary representation in calcu-
lating the post current would then enable simple current calcula-
tions for other waveguide obstacles such as thick irises and posts
of arbitrary shape that require, in general, more than just a few
Fourier terms for their current representation.

II. FORMULATION OF THE PROBLEM

The physical configuration of the problem under study is

shown in Fig. 1, together with tie coordinate system used.

Following the procedure suggested in [1], we replace the post by

N y-directed current filaments 1,, i =1,2,..., N equally spaced
on a circular surface S, taken to be either the same as the post
surface SOor concentric and inside SOas shown in Fig, 2. These
filaments function as an approximate equivalent current and, as
such, generate a field ‘which is approximately the field scattered
by the post itself on and external to SO.

The surface current induced on the circular post can be readily
derived from the incident and scattered magnetic fields H ‘n” and

H ‘=*, as follows I

.l, =it X( Hi*’ +H’Cat) (1)

where ii is a unit vector normal to the post surface. As shown in
Fig. 1, it is pointing towards the waveguide region. Using the
coordinate system depicted in Fig. 1, h is expressed as

k=–uXCOS@+uZsin~. (2)
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