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5.1 Rectangular waveguide
EM field of TE and TM mode

orthogonal relation among eigen modes
Consider  TE mode in the following.
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5-2

Rectangular waveguide: TE mode
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Rectangular waveguide: TE mode
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Field components are determined as
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Rectangular waveguide: TE mode
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Rectangular waveguide: orthogonality

TM mode (between transverse field component)
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5.2 Circular waveguide

TE mode
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Bessel function Jn(x)

q11 q21

q01

q02

Reference: Formula in Mathematics
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Circular waveguide : TM mode

TM mode
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Bessel function Jn(x)

p01 p11 p02

Reference: Formula in Mathematics
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Circular : listed in the order of lower cut-off frequency
TE11

TM01

TE21

TE01, TM11, .....

cut-off frequency: 
- The frequency at which the propagation constant of the mode concerned γ

becomes 0.
- The mode is evanescent below that frequency.

5.3 Cut-off
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TE10

TE20, TE01 (same cut-off frequency)
TE11, TM11

TE21, TM21 ......
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