Start with the general form of Ampere’s Law, vdid classical macroscopic media.
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Assume no time varying surfaces
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Assume Ohm’s Law at a point
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Assume static and linear media (netés relative permittivity)
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Assume steady state complex sinusoidal fields @d#ed a Fourier Transform)
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Express using effective complex conductivity
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Compare to the result we would have obtained foura conductor
|, e = e"‘%H0 o dl =e“““a E, e ds

Here you can see that from a certain point of viewd under specific assumptions
(which are very common in real applications), theettric effects can be considered to
be the complex part of conductivity.

Equivalently, one can think of conductivity as tmmplex part of permittivity.

Express using effective complex permitivity
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Compare to the result we would have obtained foura insulator
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