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Abstract
In this talk, we present a pseudospectral penalty scheme for solving 2D elastic wave problems in velocity-stress formulations.

We first discuss issues related to boundary operators leading to the wellposeness of an elastic wave problem formulated as an initial boundary value problem. Our approach starts from re-scaling the governing equations into a symmetric form by introducing a symmetric positive definite matrix. An energy estimate of the symmetric system for seeking well-posed boundary operators is then conducted. It is shown from the analysis that by imposing characteristic boundary conditions the solution remains bounded as time evolves. Followed by the well-posed analysis is the derivation of equivalent characteristic boundary conditions of common physical boundary conditions.

In the second part of this talk we present a semi-discrete scheme, served as a building block in a multidomain computational framework, for solving isotropic elastic wave problems defined on a general curvilinear quadrilateral domain. The scheme is based on the Legendre pseudospectral approximation method in space with characteristic boundary conditions imposed through penalty terms. Based on a discrete energy estimate, stability of the scheme at the semidiscrete level is examined for the case when a straight-sided quadrilateral element is used. It is shown that the scheme is stable if the values of the penalty parameters are properly chosen.

Numerical experiments for validating the scheme in a general curvilinear computational framework are performed. Both expected p- and hconvergence results are observed. Moreover, the measured numerical error grows at most linearly in time, indicating that the scheme is also strictly time stable.
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