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Fig. 95 Waveguide problems equivalent to free space problem in Fig. 8.

A complete solution of tlese four waveguide problems provides a complete
solution of the free space problem and, in particular, determines all
the amplitude coefficients of the reflected propagating waves. In a
similar way a complete solution of the free space problem provides a
solution to four different but related waveguide problems. These
solutions will not be detailed here since the analysis is only intended
to establish the connection between the free space and waveguide problems.
Tt is clear from the analysis that a single waveguide problem is not
equivalent to the free space problem unless, of course, more than one
basic two dimensional ceil of the free space structure is contained
. within the waveguide walls. Actually the minimum number of cells to

be contained within the waveguide walls is four in order that a single
waveguide problem be equivalent to the free space problem (it is now
assumed that only the n=m=0 modes propagate). It should also be noted
that when a single waveguide problem is said to be equivalent to the
free space problem the equivalence is meant only to apply to the deter-
mination of the dominant mode amplitudes. Solution for all the mode

amplitudes still requires the solution of all four waveguide problems.
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