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Abstract:

This talk addresses volume integral equation (VIE) formulation for

the scattering of acoustic (or elastic) waves by material
inhomogeneities that affect the leading-order term of the governing
differential operator, and their use for the derivation and justification
of the small-inclusion solution asymptotics and the topological
derivatives (TDs) of objective functionals. In particular, we show how
a simple reformulation of the zero-frequency VIE allows to establish
its well-posedness by means of a simple Neumann series argument,
for any inhomogeneity contrast. This in turn yields a well-posedness
result for the frequency-domain VIE. We then show how the relevant
VIEs provide (upon coordinate rescaling) a convenient and
systematic foundation for both the derivation of asymptotic models
and their justification. Finally, we explain the instrumental role
played by the previously-mentioned reformulation of the
zero-frequency VIE in the mathematical justification of qualitative
inverse scattering methods based on the TD concept when the
strength of the sought scatterers satisfies a limitation expressed in
terms of the operator norm of a certain volume integral operator. We
will close with numerical examples involving TD-based qualitative

inverse scattering.
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