NORMALIZED WAVEGUIDE MODES

1 RECTANGULAR WAVEGUIDE
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Assuming e~ 7* dependence we have
TE modes (e, =0) : TM modes (h, =0) :
h, = A cos(k,x) cos(k,y) e, = AT sin (k, x) sin(k,y)
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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 TM;.

Enforcing the desired normalization condition
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we find, for the TE modes,

ke | €mo€ 1 i=y
TE : 0€n0 - J
ATE — ; WEM \/ mabn where ¢€; = { 2 i+ (3)




and for the TM modes,
™ _ ke 2 (4)

mn
TYmn V ab

So we can define normalized TE and TM field vectors for the transverse fields as
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2 IDEAL PARALLEL-PLATE WAVEGUIDE
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Assuming e~ 7% dependence we have
TE modes (e, =0) : TM modes (h, =0):
h, = ATE sin(k,z) cos(k,y) e. = ATM cos(k, ) sin(k,y)
e Ky TP (©)
= ]w,uAme—zsm(k: x) sin(kyy) er = /mnAmnﬁ sin(k,x) sin(ky,y)
k
— jopATE e b eosthua) coshyy) ey = AT cos(he) coslhyy)
where m -
ho="— k=7 kE=kI4ky=qn, K
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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we find, for the TE modes,
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and for the TM modes,
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So we can define normalized TE and TM field vectors for the transverse fields as
~TE 1 2671,0 ~ . . ~
Cmn = 17\ "op [Tkysin(k,x)sin(kyy) + ks cos(kya) cos(kyy)] (10a)
TM 1 2€m0 | . . . N
Cmn = 77\ "oy [Tky sin(kyx) sin(kyy) — gk, cos(kgx) cos(kyy)] (10b)
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This structure also supports a TEM mode with e, = h, = 0. The normalized TEM field

vector is simply
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