Tchebychev filter with a bandwidth of 20
Mec/s centered upon 6.900 Ge/s. The ground
plane spacing b was chosen to be 0.5 inch,
which resulted in a finger diameter d of
0.199 inch, and the spacing x was chosen
to be 0.125 inch. From Fig. 2, the fringing
capacitance (C;) was found to be 0.132 pF,
and from (2) the “parallel plate” capacitance
(Cp) was 0.055 pF, giving a total end capaci-
tance (C;) of 0.187 pF.

By rearranging (1),

¢ 1
] = — tan™?! (——-—— 3
wo wZoCy
and, hence, the finger length could be calcu-
lated. The measured center frequency of
this filter was found to be 6896 Gc/s,
whereas scaling from the design adopted by
Matthaei' and Cristal?> resulted in a filter
having a center frequency of 7.00 Ge¢/s. A
number of existing filters in the frequency
range 500 Mc/s to 7 Ge/s have been
analyzed by graphically solving (1), which
is a transcendental equation in w, for each
mechanical structure. The center frequen-
cies calculated by this method would have
reduced the discrepancies between design
and measurement by at least 70 percent in
all cases. As an example, the filter quoted by
Cristal> had a design center frequency of
1.500 Gc/s. By applying the above pro-
cedure, a center frequency of 1.543 Gc/s
would be predicted, which is in close agree-
ment with the measured center frequency

1.557 Ge/s.

It is interesting to note that to obtain a
particular resonant frequency for a given
end plate sepatation, the length of each
finger in a filter is a function of the diameter.
Since the fingers in the center of these filters
are often of equal diameter, they will all
have the same resonant frequency. How-
ever, the fingers at the ends of the filter are
usually of different diameters, and ideally
the finger lengths should be adjusted ac-
cordingly. This adjustment is not usually
made and provides an alternative explana-
tion of the slight adjustments in coupling
(and effectively Z;) which always seem to be
necessary between the end elements.

In conclusion, it is felt that, whereas a
more rigorous analysis of these disconti-
nuities would undoubtedly lead to even
closer agreement, the above procedure
should prove useful in reducing consider-
ably the gap between the design and mea-
sured center frequencies of interdigital filters.

B. F. NICHOLSON
The Marconi Company Ltd.
Chelmsford, Essex, England

Application of the Point-Matching
Method in Waveguide Problems
The determination of cutoff frequencies

of waveguides with arbitrary cross section
by the point-matching technique was re-
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cently studied by Yee and Audeh [1], [2].

It is interesting to point out that the
point-matching technique or collocation
method is a well-known and popular pro-
cedure in several areas of applied mechan-
ics. It has been used in boundary value and
eigenvalue problems [3]-[11]. The problem
treated by Baltrukonis [9] is governed by
the same differential system which governs
the propagation of electromagnetic waves in
hollow-piped waveguides. Baltrukonis [9]
deals with a star-shaped boundary given by
the equation

S, 0) =r — (a+ bcosdg) = 0.

The circle is one curve of the family. The
first four eigenvalues were calculated and
plotted in function of the dimensionless
parameter b/a. When b/a approaches zero
the boundary is circular, for which the exact
solution is known. This study shows that,
for the problem under consideration, the
calculated eigenvalues depend rather dras-
tically on the distribution of points. Further-
more, little or no convergence is demon-
strated for as many as seven collocation
points taken within an octant of the
boundary.

Jain [10] has introduced a new criteria
for the collocation procedure. In this pro-
cedure one requires that the error at ad-
jacent matching points be equal in magni-
tude but opposite in sign. Furthermore, the
error at the matching points must be larger
than that at any other point. This technique
seems to vield better results than the
straight collocation method [11].

One of the main advantages of the point
matching is its simplicity. Oua the other
hand, it should be emphasized that many
uncertainties exist regarding accuracy of the
results when the method is applied to new
problems,

Indication of convergence can usually be
obtained by using conformal mapping along
with various approximation techniques [12]~
[1:]. One of the main advantages of using
conformal mapping is that some bounding
techniques can geuerally be used once the
boundary conditions are identically satisfied
[13]-{15]. It was shown [14] that the use of
conformal mapping and Galerkin's Method
leads to excellent results.

In summary, it is the opinion of the
author that additional study of all these ap-
proximate techniques from a unified point of
view is needed.

P. A. Laura
Dept. of Mechanical Engrg.
Catholic University of America

Washington, D. C.
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Resonances of a Cylindrical Cavity
in a Lossy Compressible Plasma

Wait [1] has derived equations describ-
ing the resonances of a cylindrical cavity in
an isotropic, lossy compressible plasma.
The purpose of this communication is to
consider low-frequency resonances when the
effects of losses and compressibility are
small.

Consider a cylindrical cavity which is a
free space region immersed in an isotropic
compressible lossy plasma. The plasma has
permeability equal to the free space value
uo and permittivity e where

€ wn?

€ 1+ v + iw)iw ®
In (1), eo is the permittivity of free space, wy
is the angular plasma frequency of the elec-
trons, and » is the electron collision fre-
quency. The fields have the time factor
e*t, where w is the angular frequency and ¢
is the time. Let [1]

A (o B

u? iw/ €

where z is the speed of electron acoustic
waves in the plasma.

Suppose that the dimensions of the
cavity are small compared with the electro-
magnetic wavelength both in free space and
in the plasma. That is,
|7'ea 1 <1, where 7= —w?u¢eq, 7&= —wnge,
and ¢ is the radius of the cavity. Then the
resonance condition is [1]

Ei+(1—a,.)=0 )
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