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DISSERTATION

COUPLING BETWEEN WAVEGUIDES AND CAvITY RESONATORS
ror Laree Power QuTrpUT

This study is prineipally an analysis of the coupling of waveguides and
cavity resonators and the development of approximation methods suited to
caleulations for large irises, Comparison of theory with experiment shows
that Bethe’s lumped constants for small irises ean be extended in special
cases to intermediate size irises. In general, however, for irises of medium
or large gize, it is neeessary to start with fundamentual principles, then in-
troduce approximations suited to a particular case,

Approximate dyadie Green’s functions for cavity resonators having walls
of finite econductivity are developed by substitution of eigen-values derived
from the theory of perturbation of boundary econditioms. The effect of wall
losses is lumped into the characteristic admittance coefficients in the Green’s
funetiong, This form gives the correet input admittance us would be observed
at o distance down the waveguide, provided the limiting conditions are satis-
fied.

The integral equation for the input admittance of a resonator eoupled
through an iris to a waveguide is set up by use of the dyadie Green’s fune-
tions, A simple equivalent eircuit is cbtained from the integral equation, The
admittances on the waveguide and on the resonator sides of the iris are each
shown to be stationary with respeet to first order variations of the iris field.
The transformer ratio in the equivalent ecirenit is shown to be stationary
when both the resonator and the wavegunide fields have the same form at the
iris.

The equation for the coupled Q of a resonator is obtained by taking the
derivative of the input admittance with respeet to frequeney. The special
case of a rectangular resonator which cun be treated as a short-eircuited
transmission line is solved by use of simplifying assumptions. These results
are put in a form uwseful for quick approximate ealeulation of the coupled Q
and resonant frequency of iris-coupled resomaters having a similar field dis-
tribution near the iris,

The coupled Q and resenant frequency of & coaxial resonator in the
TEM,,,-mode are caleulated hy use of the reetanguiar resonator approxima-
tion for the complete range of iris sizes covered by the experiments, Excellent
agreement is obtained between theery and experiment for induetive irises,
When the width of the iriz approaches a half-wavelength, the theoretical
curves of the coupled Q depart from the cxperimental eurves. For thin capaei-
tive irises a more detailed ealeulation of the coupled @ is made by direct use
of the coaxial resonator Green’s functions using the resonant frequeneies
trom the first approximation. Thig higher order approximation gives a the-
orctical eurve of coupled Q as a function of irig width which eomes ecloser
to the shape of the experimental curve.
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