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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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0;       Boundary Condition 0z z S
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Transverse Electric (TE)
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Waveguides
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Wave Impedance
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Eigenvalue Problem
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Transverse Helmholz Equation

( )
2 2

2 2 2
2 2 0t x y

γ ψ γ ψ
⎛ ⎞∂ ∂

∇ + = + + =⎜ ⎟∂ ∂⎝ ⎠

Physics 804 Electromagnetic Theory II

⎝ ⎠



Boundary Conditions
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Spectrum of eigenvalues and eigenfunctions
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Wavelength in mode λ
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Cutoff Frequency
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N ti t f i b l t ffNo propagation at frequencies below cutoff 
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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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