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A novel perturbed-TEM approach is proposed to study the detailed current distribution and the
propagation constant of a multi-conductor transmission line system with imperfect conductors. In
this study, the perturbed fields are derived under the assumption that the fields outside the
conductors are TEM waves of the corresponding lossless system and those inside the
conductors satisfy the TM modal equations. These fields are then substituted into a
perturbational formula to obtain the propagation constant of the lossy system. Presented as an
example are the current distribution and the propagation constant of a lossy two-wire
transmission line, which clearly illustrates the loss mechanism due to the skin effect and the
proximity effect.
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