Transverse fields

TE-modes: Once B, is know, the full field can be found
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Rectangular Wave Guide

Boundary conditions:
E (%)=0 VIE =[k}-(2) ]E,

E_(X) = E,sin(=-x)sin(5- y)

a

(0 -k =k = () + )

a b

9,B.(%)=0 VIiB =[k!-(2)’]B

y/

B_(X) = B, cos(=-x)cos(=~ y)

O R

a b

TE and TM modes happen to have the same eigenvalues.

For simplicity one still looks at TE and TM modes separately.
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E (X)=0, B.(X)=B,cos(=x)cos(==y)

E =5"~(kV,E +adV, xB)
B, -2V, XE))

“Z cos(== x) sin(5=- y) sin(k,z — ax)
E(X) = —&5 By| — 2 sin(“= x) cos(5= y) sin(k, z — ax)
0

“Zsin(== x) cos(5- y) sin(k_z —ax)
B(%) =k<kTZ)QBO “Zcos(“- x) sin(5- y) sin(k,z — ax)

(E)2

cos(— x)cos(5- y)cos(k_z — ax)
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Ex/Ey for TE mode 2,2
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E_(X)=E,sin(**x)sin(**y), B.=0

E =

2
. ae
Bl—wj SV, XE)

— 2= cos(=- x) sin(5=- y) sin(k, z — ax)
E(X) = k(kT)z E,| —2£sin(==x)cos(“~ y)sin(k_z — ax)

(E)

k"’" sm( x) sin(=- ~ y)cos(k, z — ax)
“Zsin(=- x) cos(5- y) sin(k,z — ax)
B(%) =<4 B, —2Z cos(==x) sin(5- y) sin(k z —ax)
0

Georg.Hoffstaetter@Cornell.edu Class Phys 488/688 Cornell University Spring 2007



<

¥, :
Ofp A2

B B S

Ex/Ey for ™M mode 2,2 Bx /By for T mode 2,2
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Sx/Sy for TE mode 2,2
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Sx /Sy for ™ mode 2,2

Sx/Sz for central y in TE mode 2,2
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Energy density for TE mode 2,2 Energy density for ™ mode 2,2 Fnergy density for ™ mode 2,2
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