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Continued improvement in data collection and data processing both in seismology and in ground penetrating radar
(GPR) supports the transition from travel-time tomography to full waveform inversion[1,2,3,4,5]. Furthermore,
data acquisition in both modalities of wave propagation is obtained in vector form, with three-component recording
in seismology and dual polarization recording in electromagnetics. When full waveform inversion is employed,
sensitivity kernels[6,7] for vector wave propagation need to be computed, directly using finite difference methods
in either the frequency or time domains. Central to the computation of these kernels are the Green’s functions ( or
Green'’s tensors, in the vector case) in either two or three dimensions.

While these functions may be obtained numerically, at great expense, an alternative is to employ ray-
tracing Green’s functions to obtain sensitivity kernels that can be used iteratively, in an approximate full
waveform inversion. Yedlin and Virieux [8] have shown how to obtain these Green’s functions, in the frequency
domain, for the scalar case, corresponding to acoustic wave propagation or Transverse Magnetic polarization
in the electromagnetic case. These Green’s functions are uniform and correctly account for the source singularities.

We propose to extend the foregoing results for the vector case for either the isotropic elastodynamic case
or the isotropic electromagnetic case. We will focus exclusively on the three-dimensional case, which is alge-
braically simpler, due to the nature of the two-dimensional scalar Green’s function which has the strange transition
from a logarithmic behavior in the near field to complex exponential behavior in the far field. This is not the case
for the three-dimensional Green’s function. These uniformly asymptotic Green’s tensors, for vector waves, will
correctly take into account the source strength and polarization, and then can be used to compute the appropriate
sensitivities.
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