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This dissertation is mainly focused on the efficient computation of Green's function and electromagnetic
scattering problems in layered medium. The layered medium Green's functions (LMGFs), together with
various algorithms based on them, constitute a very powerful family of methods for solving problems in
layered medium. The study of LMGFs has found various applications in many industry.

The LMGFs can be categorized into traditional ones and mixed-potential ones. The first type of Green's
function directly calculate the field due to dipole source and the resulted semi-analytic Sommerfeld
integrals appearing in the traditional Green's function component can be evaluated extremely fast and
accurately, finding various applications on the forward and inverse modeling in geophysical
prospecting. The mixed-potential layered medium Green's function is mostly useful for the formulation
of system matrix appearing in method of moment for solving scattering problems in layered medium
because of its less singular feature. In both types of layered medium Green's functions, a few
techniques, such as asymptotic subtraction, singularity extraction, weighted average method, are
developed for the fast convergence of resulted generalized Sommerfeld integrals.

In order to further reduce matrix fill time when solving 3-D problems using the method of moments, a
3-D simplex interpolation approach is developed for interpolating the spectral domain integral terms.
Three type of problems: geophysical prospecting, antenna and radiation problems are employed to
demonstrate the efficiency of our algorithm.
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