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“Transverse” Separation
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More General Case
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Transverse field expressible in terms of z-field only!
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Transverse Magnetic (TM)
B, =0;  Boundary Condition E_ | =0

Transverse Electric (TE)
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Waveguides
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Wave Impedance

g Thomas Jefferson National Accelerator Facili 5 =
.!effer%on Lab o @ &JSA

Physics 804 Electromagnetic Theory 1l



Eigenvalue Problem
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TM Waves

TE Waves
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Boundary Conditions
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v, =0 (TM) oy =0 (TE)
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Spectrum of eigenvalues and eigenfunctions
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Wavelength in mode A
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Cutoff Frequency
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No propagation at frequencies below cutoff

k: =,ug(a)2—a)j)

For single-mode propagation choose frequency to be above
cutoff for lowest mode and below cutoff for all other modes.
Phase velocity infinite at cutoff!
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