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On the Propagation Constants of Leaky and Surface Waves
of an Axially Slotted Waveguide Partially Filled with
Certain Dielectric Media and Ferrite
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Abstract

When a surface wave is launched in an axially slotted waveguide whose cavity is partially
filled with some dielectric media and ferrite, we can use this waveguide as a transmission line.
However, this slotted waveguide can not be used as a transmission line below a certain
frequency at which point the surface wave is converted into leaky wave.  In this frequency
range where the leaky wave is launched on the slot, we can use this slotted waveguide as a
traveling leaky wave antenna whose radiation peak is steerable by means of varying the
frequency andfor dc magnetic fileld.

This report deals with the method of obtaining propagation constants of leaky and surface
waves of the above-mentiond slotted waveguide by using the transverse resonance method.

Various numerical examples in figures are also given.
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certain dielectric media
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Fig. 3 Transverse equivalent circuit
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Fig. 7 Propagation constant of slotted waveguide partially filled with dielectrics
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Fig. 8 Propagation constant vs. dc magnetic field (Slotted waveguide partially

filled with ferrite)
a=2.4(mm), b=1.2{(cm), ¢=0.035(mm), d=0.2 (mm), parameter ; [, (mm)

S &slat o
i A ¥
%
Lop Ire =
130° 1.00F
0.8}~ 1.2
2.0
2.8 4" 28
0.6
2.0 0.10r
1.2 160°
0.4~
o , . 001575 100 50 3000
2L - y —>q
500 1000 B0 _s 0, 2000 L(0,)
(a) Phase constant (b) Attenuation constant

Fig. 9 Propagation constant vs. dc magnetic field (Slotted waveguide partially

filled with ferrite)
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