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Additional Comment on Fabry-

Perot Type Resonators*

In a recent paper on Fabry-Perot type

resonators, 1 Culshaw makes reference to a

note of minez to the effect that one of the

rather lemzthv formulas (5 ) in my paper-.
is incorrect. I

errors as they
search report:

1) A “ ~ “
Y

should like to point out the

appeared m our internal re-

~Zb~
should have been a “ — . ‘j

8

‘, 2?r .,
should have been a — .

bi

These are, however, typographical errors,

as can be seen from the fact that the tinal

numerical values and graphs given by CLLl-
shaw reprod[lce mine down to the fourth

decimal place.
C. L. ‘rA?~G

Microwave Group
Raytheon Company

Il”altham. ~Iass
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A Ferrite-Tuned Coaxial Cavity*

This communication presents a calcu la-

tion of the electromagnetic wave propaga-
tion constant @in a coaxial ca~,ity partially

loaded with ferrite and dielectric materials.
The cavit>~ was designed to operate around

600 ilIc. The advantage of using a coaxial

cavity compared to a rectangular ca~,ity at
600 Mc is the fact that a coaxial cavit} is
much smaller than a rectangular cat-l ty.

Electronically tuned cavities ha~-e been built

utilizing ferrite materials in the X-band fre-
queucyrange.1 However, until recentl~-nofer-
rite materials have been produced that could

be used feasibly in the UHF frequent}- range.

Tuning cavities with ferrites has certain

advantages that some other electronically
tuned cavities do not have with regard to
power relations. For example, cavities have
been built that are electronically tuned with
the use of varactor diodes. q These t>-pes of
cat-ities cannot tolerate medium power
levels, whereas, ferrite materials can with-
stand higher powers.

.An experimental cavity was constructed

and it is shown in Fig. 1. The outer ccm-
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Fig. I—Experimental cavity showing the arrangement of the dielectric and ferrite materials. Type iW063 ferrite
manufactured by Motorola Solid State Electronics Department was used reside the cavity along WI th Stycast
Hi-K dielectric material (K, = 15) manufactured by Emerson Cummg, Inc.
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Fig. 2—Tuning curves for experimental and theoretical results.

@‘TI1 em.dians, cm. 1. =7.62 cm
8 =0.382 cm K~=15
~=1.75 Cm K, =13
c =1.35 cm

ductor was constructed from a brass pipe

with a Ii-inch inside diameter. The inner

conductor was constructed from a soft iron
rod. The reasons for using the iron center

conductor was so that the applied magnetic
iield would be more uniform in the ferrite

and the applied magnetic field would be
perpendicular to both the inner and outer

conductors. The propagation constant P has
been derived previously for the loaded
waveguide and the loaded coaxial liue.3 The
results were given in a slightly different form

than those which are presented below.

(F’P2 + k,,,zp’) cosh h“aa sin k#

+ DFIL sinh K~a sin k,~d

– A“apkm sinh &a cos kd

+ k& sinh k-~a sin k~6 tan k,ic

+ k,JKmp cosh h-~a cos kd tan kw

+ k,@F cosh A-aa sin k,J tan k~c = O

where F= —jP/O. (See Buttons for the defi-
nition of other symbols. )

This equation may be written symboli-
cally as

F(jo, H) = o

where f~ is the resonant frequency of the

cavity and H is the applied static magnetic
field. Hence, one could obtain the resonant
frequency by knowing the magnetic field.

8 K. J. Button, “Theory of nonreciprocal ferrite
phase shifters ,in dielectric-loaded coaxml line, ”
.7. Afipf.. Phys,, vol. 29, pp. 998–1000, June, 1958.

The IBM-650 digital computer was

programmed to solve this equation for our

case. Fig. 2 shows the results obtained by
computation and by experiment.
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Some Remarks Concerning

“Conditions for Maximum Power
Transfer”*

In these TRANSACTIONS Shulmanl stud-

ied the conditions for maximum power
transfer.

It should be noted that in the Covz}tes
rendus de 1’A cademie des Sciences (Paris,
France, vol. 252, pp. 689–691; January 30,
1961 ) we studied this problem in the general

case on the Smith Diagram. The method de-
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