
NORMALIZED WAVEGUIDE MODES

1 RECTANGULAR WAVEGUIDE
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Assuming e¡°z dependence we have

TE modes (ez = 0) :
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Note that for TE modes, either m or n can be zero, but both cannot be zero simultaneously.
For TM modes, neither m or n can ever be zero; the lowest order TM mode is TM11.

Enforcing the desired normalization condition
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and for the TM modes,
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So we can de¯ne normalized TE and TM ¯eld vectors for the transverse ¯elds as
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2 IDEAL PARALLEL-PLATE WAVEGUIDE
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Assuming e¡°z dependence we have

TE modes (ez = 0) :

hz = ATE
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TM modes (hz = 0) :
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Note that for TE modes, m ¸ 1 and n ¸ 0, and for TM modes, m ¸ 0 and n ¸ 1.

Enforcing the desired normalization condition
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êt;mn ¢ êt;m0n0 dy dx = ±mm 0±nn0 (7)

we ¯nd, for the TE modes,
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and for the TM modes,
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So we can de¯ne normalized TE and TM ¯eld vectors for the transverse ¯elds as
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[x̂ky sin(kxx) sin(kyy) + ŷkx cos(kxx) cos(kyy)] (10a)
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[x̂kx sin(kxx) sin(kyy)¡ ŷky cos(kxx) cos(kyy)] (10b)

This structure also supports a TEM mode with ez = hz = 0. The normalized TEM ¯eld
vector is simply

êTEM
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