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uniform. Also, the sample must be suf-
ficiently small that there are no “retarda-
tion” or propagation effects within the sam-
ple. The propagation constant within the
sample can be calculated from its dielectric
constant and taking its permeability as—2.
[See (2).] Tompkins and Spencer have de-
rived a formula to take sample size into
account.!® Their formula when expanded in
a Taylor series, becomes

w_ —1)(1—~—
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X =2xr/MV2¢ where 7 is the radius of the
sample, € is the real part of the dielectric
constant of the ferrite (approximately 10),
amd Mo is the free space wavelength. Ac-
cording to this equation, the error in gyro-
magnetic ratio measured at 3000 megacycles
for a sample diameter of 0.240 inch, or at
9000 megacycles for a sample diameter of
0.080 inch, will be about two per cent. The
error in line width is comparable.

Spencer et al. give experimental data to
show that the line width of R—1 measured
at X band is independent of sample size for
diameters ranging from 235 to 60 mils.!! Stin-
son shows that the line width of polycrystal-
line YIG measured at X band is independent
of sample size for diameters ranging from
40 to 90 mils.’2 Stinson attributes the inde-
pendence of sample diameter to his use of a
cross-guide coupler instead of a resonant
cavity, and refers to an article by Artman
to show that sample size has a strong effect
on measurement of line width when a cavity
is used.’® However, as noted above, Tomp-
kins and Spencer have derived an equation
for measurement in a cavity which shows
only a very small dependence on diameter
for the range of diameters covered by Stin-
son. Tompkins and Spencer discuss the dis-
crepancy between their equation and that of
Artman, and this writer believes that Tomp-
kins and Spencer are correct.
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Plotting Impedances with Negative
Resistive Components*

The plotting of impedances with nega-
tive resistive components on some sort of
inverted Smith chart is becoming more
common.! This note suggests standardizing
on a particular form, for psychological rea-
sons. The suggested form is represented by
“r”=—1/T, where I' is the actual complex
reflection coefficient, and “I'” is the value
plotted on the chart. The corresponding im-
pedance relation is “Z/Zy"=—Zy/Z. The
advantages claimed for this particular form
are:

1) The transformation is analytic as op-
posed to the one mentioned by Stock and
Kaplan.!

2) If both negative and positive resist-
ances are being plotted on two Smith charts,
the result, as shown in Fig. 1, looks like the
representation of the world on the covers of
some atlases. It fits well with the concept of
projection on the unit sphere.
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Fig. 1—Double SMITH-HTIMS chart.
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3) It follows from 1) that if impedance
is being plotted as a function of real fre-
quency, then points of stability or insta-
bility as indicated by complex frequency
will fall on the same side of the curve on
both charts.

A possible disadvantage is the opposite
sense of rotation of the two charts for trans-
mission-line calculations, but this seems
natural and easy to remember for two circles
in “contact.”

R. L. KvaL

Electrical Eng. Dept. and
Res. Lab. of Electronics
Mass. Inst. Tech.
Cambridge, Mass.

Comments on “The Design of
Ridged Waveguide™*

An article by Hopfer,! which appeared
in 1955, takes into account the step dis-
continuity susceptance in the computa-
tion of the cutoff frequencies of ridged-
waveguide. Cutoff frequencies are com-
puted utilizing the transverse resonance
method. Values of the normalized step
susceptance that were used in computing
the cutoff frequencies were taken from pub-
lished data in the Waveguide Handbook.2

It seems that this procedure for deter-
mining the step susceptance is questionable.
The transverse resonance method as applica-
ble to ridged waveguide entails computing
the circuit parameters of parallel plane
transmission lines. Consequently, the step
discontinuity susceptance should be com-
puted as a step in a parallel plane transmis-
sion line3* rather than as a step in rectangu-
lar waveguide.

Ricuarp M. KURZROK

RCA Surface Communications
Systems Laboratory

75 Varick Street

New York 13, N. Y.
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