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Time-Domain Solutions of .the VV, HV, VH Problems
at the Surface of a Normally Uniaxial Half-Space Dielectric
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Abstract

Theoretical investigation is made on the electromagnetic fields generated by an impulsive point current source, for
the VV, HV, and VH problems at the interface between an isotropic upper half-space medium and a normally uniaxial
lower half-space medium. The electric fields of these problems are associated only with the extraordinary-wave
components in the Fourier-Laplace domain. Applying the Cagniard-de Hoop method to each problem, the time-domain
solutions of the wave fields are obtained. The fields of the VV case can be expressed in explicit(integral-free) forms.
The fields of the HV and VH cases are not integral-free, but the major singularities implicit in the integral solutions
can be analytically extracted. The interfacial far fields in the frequency domain are determined by the singularities in
the time domain.
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Fig. 3. An example waveform of the HV-case electric
field.
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