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In the frame where the observer has an
axial velocity v relative to the medium and
waveguide (primed system), a typical field
component is proportional to

exp [irmn’mn’z– icO’t’]

where the primed and unprimed coordinates
are related through the Lorentz transforma-
tions
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Therefore,

Substituting in (2), we obtain, neglecting
second-order terms in u,

+ (1,+— kmn91/2

essentially equation (74) in Collier and Tail
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The same procedure may be carried out
for any cylindrical waveguide with similar
results.

The field components and wave impedance
follow directly from Maxwell’s equations. The
fact that the modification to the propagation
constant and wave impedance is independent
of the waveguide dimensions is therefore a
direct consequence of the fact that the two
problems are connected by a Lorentz trans-
formation.
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