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MICROWAVE ENGINEERING



TEM WAVES

® = Scalar Potential
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+ for wave propagation in the + or - z direction
The field must satisfy Helmholtz equation :
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TE WAVES
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TM WAVES

V’E +k°E =0
(V2= B2, (x,y) +KZe, =0
V2, +(k*— p2e, =0, let k2 =k*- p*
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TEM TRANSMISSION LINES

Two-wire Coaxial
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COAXIAL LINES
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2 TM modes
[;—ﬁ kf]ez (x,y)=0
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The wave impedance of the TM modes is :
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Attenuation due to conductor loss
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TE Modes
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The wave impedance of the TM modes is :
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