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Wave Guides: Surface Absorbtion s
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Homogeneous Maxwell Equations imply

n-(B-B,)=0

ix(E-E,)=0

Curl H Maxwell Equation and large but finite conductivity implies
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ix(H-H,)=0
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Alternative Calculation
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Cylindrical Systems
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z-axis along the cylinder direction

VxE =iwB V-B=0
VxB=—iucE V-E=0
E
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“Transverse” Separation

E=E,j7+E, E =E-(E-2)2
B =B,?+B, B,=B-(B-2)2
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TEM Modes

Solutions with transverse field only

= B. =B

Et m Et,tem tem t.tem

th =0 Vt'Et,tem:O

t,tem
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Etem must solve 2-D electrostatic problem

%

Can there be a solution inside a single closed waveguide?
No, need at least two conductors. No cutoff frequency
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More General Case
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Transverse field expressible in terms of z-field only!
- i - . R
E, = e kVE,-0ixV B, |
~ i - . R
B, = PR KV B, + uswixV E, |

Transverse Magnetic (TM)

B, =0;  Boundary Condition E,|. =0
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Transverse Electric (TE)
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E, =0; Boundary Condition
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