EE 481/581 Microwave Engineering, 3 by 1 2 rect waveguide ABS fc.docx 1/1

A 3” x 1.2” brass (o = 2.5 x 107 S/m) rectangular waveguide is filled with ABS plastic
(e, =2, tan 6 = 0.005). In order, find the cutoff frequency of the: a) lowest four TE
modes and b) lowest two TM modes. Neglect loss tangent.
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Per (3.84), f —— (’"”) +(””J wherem=0,1,2,...,n=0,1,2, ..., and
’ 2%¢y5 a b

m=n=0for TEmodesandm=1,2,...andn=1, 2, ... for TM modes.

Dimensions: a =3(0.0254 m/in) =0.0762 m and b = 1.2”°(0.0254 m/in) = 0.03048 m

a) TE mode cutoff frequencies
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TE10, f.10 = 1 [ 4 j:3.37385x107( & j
" 2r\J4rx107(2)8.85419x1072 V1 0.0762 0.0762

= fe10.=1.39098 x 10° Hz = 1.391 GHz.
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TE20, f; 20 = 3.37385x 107 27 j = fc,ZO =2.78196 x 109 Hz = 2.782 GHz.

’ 0.0762
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TEo1, fc o= 3.37385 x 107 ) = feo1 =3.47745 x 10°Hz = 3.477 GHz.

’ 0.03048
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TEuw, f.,, =3.37385%10’ ) +( J

’ 0.0762 0.03048

= fe11=3.7453 x 10° Hz = 3.745 GHz.

b) TM mode cutoff frequencies
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T™,, f.,, =3.37385x10’ ( d j +( 4 j
’ 0.0762)  (0.03048

= fo11=3.7453 x 10° Hz = 3.745 GHz.
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TMa1, £, =3.37385x10’ ( 27 j+( d j
’ 0.0762)  0.03048

= fe21=4.4533 x 10° Hz = 4.453 GHz.




