Cavities

If the waveguide is closed at z = 0 and at z = ¢, then the wave functions must be revised to include
propagation along the +2z and —z directions.

TM modes
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To determine the sinusoidal form of h{z), note the boundary conditions
1) E,=0, Z2=0, Z=b
2) By=0, Z=0, Z=b

Further, since
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Thus -
h{z) = cos (i—z) , p=0,1,2,3,4,...
and
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subject to the characteristic equation
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so that the wave equation is satisfied. This condition implies that only certain frequencies can
excite fields/waves within the cavity. These are the resonant frequencies of the cavity and are given
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Your microwave oven is designed to resonate at one of these frequencies, usually the lowest possible
frequency.

TE modes
F, =0z y,2) = ATE cos (@w) coS (%ﬂy) h(z)
7
Since E; and E, is proportional to h(z), ie., no derivative with respect to 2 is involved, it follows
that

h(z) = sin (Iﬂz), p=0,1,2,...
c

so that B, = B, =0 at z=0 and at z = 0. Thus

F,= W%Ep = Aﬁp CoS (T;m) C08 (%y) gin (?gz)
where again (m, n, p) are subject to the characteristic relation.
We remark that for a < b < ¢ the dominant or lowest order mode is TEqy;. Also for m,n, p all
nonzgero, the TE ., and TM,,,, are degenerate. That is, the TE and TM modes exist concurrently
at the corresponding frequencies wpy.
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FOR THE REcTAnGULAR CaVITY, @ < b < ¢
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Section C

Section B

Fia. 4-5. Rectangular cavity mode pattern for the TEss mode.
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TasLE 4-3. ﬁ—-—( 3 vor THE REcrancurar Cavery, s < b < ¢
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Section B
F1a. $-5. Rectangular cavity mode patiern for the TEis; mede.
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