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In this set of notes we develop the mode matching method for obtaining the
Input impedance in the cavity-model problem.

This is an alternative to the eigenfunction expansion method.

It is numerically convenient, requiring only a single sum instead of a double
sum (as in the eigenfunction expansion method).
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We view the cavity as a finite section of waveguide, of length L,, having PMC side walls.

m" waveguide mode (TM,, mode):
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Applying B.C.s at the left and right PMC walls, we have the following field representations:

(1) E, = iAm cos(mﬂyjcos(kxmx)
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Boundary conditions at the interface:
at X = xg :
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To calculate H, in BC #2 we use (from Faraday’s law):
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From (BC #1) we have:
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We then multiply both sides by cos(n;;—y
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) and integrate in y from 0 to I,

From orthogonality of the cosine functions, we then have (letting » be relabeled as m):

A cos(kxmxg) =B cosk_, [xg —Le}



From (BC #2) we have:
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This gives us:
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Using orthogonality of the cosine functions, we have (letting » be relabeled as m):

| - AW
_jTﬂ(kW)[Bm sink_, (xo —Le)—Am smkxmxo]( ) [1+5mo]j
e Wp
y0+7 ]
— j cos[mﬂyj - dy
W VVe WP

e__ P
Yo >

¢ mnaW,
=1, cos "7 sine E
/4 2W

e e




Hence, we have the following two equations:

cos(kxmxg)
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(from BC #1)
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For the second equation, we have (substituting in B, from the first equation):

LHS=B smnk_ (xg —L, ) -4 sink_ x,
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Also, we have:
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Hence, we have:
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We now calculate the input impedance, using complex power.
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Next, use (from the region 1 solution):

E =E = i A cos(mﬂyjcos(kmx)
m=0
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Hence, we have:
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Note that
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Hence, we have
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where
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