EXx. Rectangular waveguide

TM to z , traveling wave toward +z
A=Y,z , ¥, = h(kxx)h(kyy)e*"kzZ

E, = (K -k))¥,
joe
Boundary condition E, =0 at x=0,a and y=0,b

h(k,x)=sink. x k =—— m=1,2,3.-

h(k,y)=sink,y k :nTﬁ n=1,2,3--

. Max . Nax
¥, =sin—— sin—- e
a b
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(Mj +(n_ﬂ) K? =K
a b
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F=W¥.7 , EX:—a\PF , Eyzaq’F
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Boundary condition E, =0 at y=0,b

E,=0 at x=0,a

h(k, x)= cosk, X k, =— m=1,2,3--

h(k,y)=cosk,y ky:nT” n=1,2,3--

except m=n=0 (= E=0)

max __ nax __;
¥, =Cc0s—— cos—— e
a b



ik Jﬂ = J k2 _kczmn k > I(cmn
}/mn - J z _ 2 2
a = cmn k k < I(cmn
mmz ? nx ?
Keon = (— + (T] cut off wavenumber
a
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Ex. Shorted parallel plates
+ line electric current |,

2D problem
Structure and source uniformin z
0
77 (k, =0)

ki +k; =k? (Oneof k, and Kk, ischosen independently)

z —directed electric current |,
- couplesto E, in the sense of inner product of vectors
- TMtoz



1. ky is chosen
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E, :_L(k2 —k2)¥,,, Boundary condition ~ E,=0(x=0 and y=0,b)

jou

. n :
Region Yoy = DA sin——y sink,x

Yooy

Unknown Kk, Y.,,=0 at x=0

¥, =0 at y=0,b
(n=0,1,2 ...)

. n N
Region Yo =2 B, sin——y g
n

Unknown  k,  ( Im(k,)<0 )

Y.y —>0 for x—>oo

n
k = Tﬁ discrete

k, =
2
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Field Continuity Condition
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At x=p
E,,=E,, A
{—Hyl+Hy2=IZ§(y—q) B

y n”y jkep
A — > B, sin—=¢e"
jos 5 b Ja)gzn: b
I:oxsinTydy ~ Asink p=Be .C
( jsm i ”ydy_—(form_n;tO) O(form;tn)j

B —{—ZA sin% K, coskxp}+{—z B, sin% (- jk) ej"xp}: 1,5(y-Qq)

Ty
osm—d
J, ©xsin T dy

A] kcosk p+B%JkeJkp Ism%q D

C,D -~ A-=I, k—zbe“‘xpsin%

X

B, =1, 2 —sink, psin— g
“kb b

n
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R v, =1 = sink x e " sin—ysin—
eglon ™ zg kxb X b y b
Region Y., = Izzisin k.p e sin " sin 2y
—k.b b
Source pointat (p,q) field pointat (x,y)
2. k, Ischosen
y
b
l,
q- @
® X

Region Wy, = [ C(k,) sinkx sink,y dk,

Unknown ¥, =0 at x=0 Y., =0 at y=0

Region Wy, = [ D(k,) sinkx sink, (y—b) dk,

Unknown W¥,, =0 at x=0 Y.,,=0 at y=b

k, continuous

k, = Jk? —K?

12





