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Computation of the Field Patterns in Dielectric-Loaded Double Ridge
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Abstract The edge—based vector finite element method is introduced to calculate the field patterns in four
types of dielectric-loaded double-ridge waveguides of the ridge on theshort side, including double—rectangle—
ridge waveguide, double—V-ridge waveguide, double-elliptical-ridge waveguideand double-trapezoidal-ridge
waveguide. The changes of the field patterns of various modes by changing ridge dimensions are analyzed. The
figures are considered to be helpful in the design of many microwave components.
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Fig.1 Cross—sections of four types of dielectric—loaded double-ridge waveguides of the ridge on the short side
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Table 1 Comparisons of the cutoffwavenumbers in the dielectric-loaded double-ridged waveguide
(e,=1.58,,a=12.7,6=10.16,s=2.54,d=2.79 )

TE modes This paper Ref.[15] Relative error /% Ref.[16] Relative error /%
Dominant 0.1313 0.1307 0.5 0.1291 1.7
1st higher 0.3162 0.3153 0.3 0.3137 0.8
2nd higher 0.5207 0.5196 0.2 0.5080 2.5
3rd higher 0.6249 0.6238 0.2 0.6190 1.0
4th higher 0.6571 0.6518 0.9 0.6550 0.3
5th higher 0.7051 0.7059 0.1 0.6931 1.7
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ig.2 Field patterns of different modes in dielectric-loa i;iilﬁl ectangle-ridge waveguide of ridge on the short side
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(d) the third higher-order mode (e) the fourth higher-order mode (f) the fifth higher—order mode
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Fig.3 Field patterns of different modes in dielectric-loaded double-rectangle-ridge waveguide of ridge on the short side
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(d) the third higher—order mode (e) the fourth higher-order mode (f) the fifth higher—order mode
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Fig.4 Field patterns of different modes in dielectric-loaded double—rectangle-ridge waveguide of ridge on the short side
(e,=10)
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(d) the third higher-order mode (e) the fourth higher-order mode (f) the fifth higher-order mode
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Fig.5b Field patterns in of different modes dielectric-loaded double—rectangle-ridge waveguide of ridge on the short side
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Fig.6 Field patterns of different modes in dielectric-loaded double-V-ridge waveguide of ridge on the short side( &, =1)
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(d) the third higher-order mode (e) the fourth higher-order mode (f) the fifth higher-order mode
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Fig.7 Field patterns of different modes in dielectric-loaded double-V-ridge waveguide of ridge on the short side( &, =5)
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(d) the third higher—order mode (e) the fourth higher-order mode (1) the fifth higher—order mode
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Fig.8 Field patterns of different modes in dielectric-loaded double-V-ridge waveguide of ridge on the short side ( &, =10)
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(a) dominant mode (b) the first higher—order mode (c) the second higher-order mode

(d) the third higher-order mode (e) the fourth higher-order mode (f) the fifth higher—order mode
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Fig.9 Field patterns of different modes in dielectric-loaded double-V-ridge waveguide of ridge on the short side ( &, = =15)
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Fig.10 Field patterns of different modes in dielectric-loaded double-elliptical-ridge waveguide of ridge on the short side
(e,=1)
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(b) the first higher-order mode (c) the second higher-order mode

(d) the third higher-order mode (e) the fourth higher-order mode (f) the fifth higher-order mode
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Fig.11 Field patterns of different modes in dielectric—loaded double—elliptical-ridge waveguide of ridge on the short side
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Fig.12 Field patterns of different modes in dielectric-loaded double—elliptical-ridge waveguide of ridge on the short side
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(d) the third higher-order mode (e) the fourth higher-order mode (f) the fifth higher-order mode
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Fig.13 Field patterns of different modes in dielectric-loaded double—elliptical-ridge waveguide of ridge on the short side

(e,=15)
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Fig.14 Field patterns of different mod idge waveguide of ridge on the short
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Fig.15 Field patterns of different modes in dielectric—loaded double-trapezoidal-ridge waveguide of ridge on the short
side (&,=5)
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(d) the third higher—order mode (e) the fourth higher-order mode (f) the fifth higher—order mode
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Fig.16 Field patterns of different modes in dielectric-loaded double—trapezoidal-ridge waveguide of ridge on the short
side (&,=10)
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(b) the first higher—order mode (c) the second higher—order mode
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(d) the third higher-order mode (e) the fourth higher-order mode (f) the fifth higher-order mode
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Fig.17 Field patterns of different modes in dielectric-loaded double—trapezoidal-ridge waveguide of ridge on the short
side (&,=15)
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