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A field theory analysis of multiport, multidiscontinuity structures based on the generalized
scattering matrix of a generalized two-port discontinuity concept is presented. The analysis can
be used in any structure equipped with any number of input and output ports, and results in
substantial simplifications over previous analyses. The GSM's of generalized two-port
discontinuities can also be cascaded with the same procedure as the two-port discontinuities
and can be used to determine the electromagnetic field and the Poynting vector at every point of
the structure, The GSM of the generalized two-port technique is used to analyze four-port and
nonsymmetric six-port branch-waveguide directional couplers, and good agreement between the
theoretical results and experimental data is obtained.
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