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An open resonator

which seems to be promising both

in laser and microwave applica-
tions is the planar Fabry-Perot
resonator with rimmed mirrors.
Such a resonator has, for a sui
table choice of the parameters,
simaller losses but not reduced
mode volume in comparison with
the planar Pabry-Perot. Another
important feature is the possi-
bility of easy control of the
field at the edges of the mir-
rorg, useful, for example, for
output coupling purposes.

The present communi-
cation is concerned with the

theoretical treatment of the pro

blem of modes and losses of this
resonator for different rim sha
pes, along with some experimen-—
tal checks carried out on micro
wave models of such resonators.

Figs.1-asbyc show the
cross sections of the rimmed re
sonator for the congidered ca-
ses of step, sloped and curved
rims, respectivaly.

The theoretical treat
ment consisted in the solution
of the appropriate integral e-
quation in a number of particu-
lar cases. The equation was sol
ved for the two fundamental mo-
des (first even and odd modes)
by a numericel iterative proce-
dure, while in some cases los-
ses and field patterns were ob—
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tained also for immediately hi
gher order modes with a more
sophysticated procedure.

The rim of the step
type showed to be particularly
interesting also in view of
practical applicationss it gi-
ves rise to an oscillating pe—- e
riodical trend of the losses as
a function of the rim thickmess
with periodicity A/2. Such a pe
riodicity which is felt also in
the mode field patterns can be
accounted for, by considering
the successive positions of the
rim surface with reapect to the
nodal and antinodal planes in-
gide the resonator.

The sloped and curved
rim resonators exhibit an oscil
lating but not periodicel trend
of the losses versus slope an-
gle or curvature radius respec
tively with maxima and minima
which repeat with decreasing am
plitudes. Such losses can reach
a minimum lower of about one
order of magnitude than that of
the step rim cass.

For some values of
the Fresnel number (N=a2/Ad)
and of the ratio {/a the loss
curves of different modes may
present some crossing and/or
some inversions. This behaviour
is observed for all the three
considered rim shapes.

Experimental tests



were carried out on X-band mo-
dels of Fabry-Perot resonators
with square plane rimmed mir-
rors for the three rim shapes.
A very good agreement was found
between theoretical and experi
mental results.
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Fig.1 - a) Normal cross section
of the infinite strip step rim
resonator, b) normal cross sec-—
tion of the infinite strip slo-
ped rim resonator and ¢) normal
cross section of the infinite
strip curved rim resonator.



