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Correspondence

Linear Tapers in Rectangular
Waveguides*

Recently, the special case of a linear
double taper in rectangular waveguide
propagating the TE;y mode in vacuum di-
electric was examined.! Approximate ex-
pressions for the reflection coefficient and
voltage standing-wave ratio as functions of
the taper dimensions and free space wave-
length were derived and experimentally
verified. This correspondence generalizes
the equations to be applicable for wave-
guides filled with dielectrics of arbitrary
relative permittivity «. As a matter of con-
venience, equations are numbered to corre-
spond with similar equations in the refer-
enced paper.

The approximate expression for the re-
flection coefficient is

1 d 1 d
r==(En2) - - (n2)
470 dx 0 4'}/1 dx 1

-exp[~2 foLydx], (6)

where v is the propagation constant, Z is
the characteristic impedance and L is the
physical length of the taper. The subscripts
0 and 1 refer to conditions at the initial and
terminal ends of the taper, respectively.

Consider a linear taper of length L con-
necting rectangular waveguides of imped-
ance Zo and Z;. In the taper section, the
width and height of the guide are linear
functions of the position:
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<o
I

b(x)

I}
s
+

|

1
2

To interpret (6) in terms of the TEy,
mode in rectangular waveguide, the inte-
grated characteristic impedance defined on a
voltage-current basis is used. Let

b
2= av/x — (\/2a)? o

and
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where 7o is the impedance of free space. « is
the relative permittivity (dielectric con-
stant) of the medium within the waveguide,
\ is the free-space wavelength and A, is the
guide wavelength. The logarithmic de-
rivative in the taper is then found to be
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Substitution of (8) and (9) into (6)
vields the following expression for the re-
flection coefficient:
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Eq. (14) may be integrated with the result
that
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The absolute magnitude of the reflection
coefficient is
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the dominant mode voltage standing-wave

ratio (VSWR) can be calculated as a func-

tion of frequency and taper length for a

linear taper connecting two specified rec-

tangular waveguides. The above equations

reduce to those of the referenced paper if «
is replaced by unity.
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The Unloaded Q of a YIG Resonator
from X-Band to 4 Millimeters*

Carter and Flammer! have reported
measurements at lower microwave frequen-
cies of Q., the unloaded Q of a single crystal
YIG sphere treated as a resonator. In their
paper a comparison of the measured and
theoretical Q., the latter computed on the
basis of a constant relaxation time, yielded
good agreement only in the 2-5 kMc range.

In this paper we report results of the
variation of Q, with frequencies from 9.5 to
67.8 kMc. Our measurements indicate that
in this range Q, is approximately constant.

Q. may be found theoretically by solving
the equation of motion of the freely process-
ing magnetization in a saturated ferrimag-
net. This equation, with Landau-Lifshitz
damping, is
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We consider the general ellipsoid with princi-
pal axes parallel to the x-y-5 directions, and
with the applied field H, in the 5 direction.
Using the MKS rationalized system of units

with B=yu,H+M, the differential equation
for my, is
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Q. is therefore given by?
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For a sphere, where wo=vH,,
1
Qu = 5; " (4)

To compute Q, from the equation of
motion with Bloch-Bloembergen damping,?
we use
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