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(A Study of Perturbed Electromagnetic Waves in Rectanguliar
Waveguide Filled with a Transversely Magnetized
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ABSTRACT

Perturbation thory for quantum mechanics is extended to the derivation of a power equation for
microwave propagation in a rectangular waveguide filled with N-type silicon which is transversely
magnetized. This approximation evolves in a unified manner from the eigenvalue formulation of
Maxwell’s equation wherein the wave numbers are the eigenvalues of a linear operator.

TE, wave at 9.61GHz is employed for the experimental investigation of the microwave propaga-
tion through a transversely magnetized semiconductor. Results from first order perturbation agree

well with the experiment where the bridge method using two Magic Tees is employed
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