EE-611
Microwave Communications

Rectangular Cavity Resonators

Given arectangular waveguide of dimensions (a,b). Assume a TE,; mode is propagating
in the waveguide. The total field isthe sum of the positively and negatively traveling
waves.
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Now ametal plateis attached to the waveguide at z=0 as shown in the figure. Since E, is
tangent to this metal at z=0, from the boundary conditions, E, (z=0)=0
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Which is expected. The wave is completely reflected back.
Substituting into the total E field, and simplifying the resulting expression



£ an®PX0 sib .2 PXo b
Ey—Eosng?'l—aze‘ Z+kGEosng?1—aﬂé ?
E, = E,sn 5 (1. &)
Ey:-2onsin§1p—;(gsin(bz)

We now attached another metal plate at z=d. Again applying the boundary condition that
E, (z=d)=0,
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This can be satisfied if
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Herel isan integer. Substituting the value of b into this equation

This can only be satisfied for specific frequencies f, (called resonant frequencies). Solving
for f,
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Note that there is a specific frequency for each of the integers. Thus the resonant
frequencies are labeled asf,,,; . More general expression for TE,,,, and TM,,;, modesis
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for TE,, mornt0 |>0

for TM,,;, m>0,n>0, [>0

For Cylindrical cavity (a=radius, d=height)




