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Derivation of the Transient. Solution of the Horizontal Interfacial
Electric Field Generated by a Tiny Horizontal Current Source on a
Uniaxially Anisotropic Half-Space Dielectric
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Abstract

This paper deals with a kind of the half-space interfacial problem in time domain, requiring the
calculation of the horizontal electric field generated by a tiny impulsive current source located
horizontally at the interface between an isotropic upper half-space and a uniaxially anisotropic lower
half-space. With the Cagniard-de-Hoop method adapted for our interfacial case, we obtain the
explicit-form solution for this electric field. We also investigate the impulse radiation in the radial
direction. The impulse components of Dirac & - function type in transient waveforms are important
for the understanding of the interfacial far-field characteristics. The uniaxial case is a generalization
of the isotropic one, and the explicit solutions of the uniaxial problem in this paper reduce to the
solutions of the isotropic problem if the anisofropy is removed.
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