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Abstract. The use of scalar and vector potentials is a very basic tool, that can be found in
any text book, for computing analytical solutions of linear isotropic elastodynamics equations
in homogeneous media. Curiously, this technique appears to very rarely used for numerical
computations despite of the fact that there are many situations where this could be useful,
in particular to treat a domain of propagation made of several isotropic homogeneous media
separated by interfaces. The idea on using potentials, which permit to separate the propaga-
tion of P and S waves, could be more specifically interesting in the case of media in which
the shear waves propagate much more slowly than pressure waves (like biological tissues for
instance) : in such a case one could think to use different computational meshes and / or
time steps for computing P waves and S waves, which would not be possible when working
directly with displacement fields. In this work, we investigate the possibility of combining the
decomposition of the displacement fields in potentials with the use of finite elements for the
space discretization. The major (and somewhat surprising) difficulty lies in the treatment of
the coupling between the two types of waves, which occurs at physical boundaries or interfaces
via boundary and transmission conditions. This is not obvious even for the treatment of rigid
boundaries (Dirichlet condition for the displacement field). In this case, we shall present a
solution for which the theory is now complete and which gives satisfactory numerical results.
The case of free boundaries (generalized Neumann conditions) is still open at the time we write
this abstract. We shall present the ideas that we tried and the difficulties that we encounter.
The work is still in progress. We conjecture that if we would be able to treat both Neumann
and Dirichlet conditions, the transmission condition should follow easily.
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Palaiseau Cedex, France

E-mail address: patrick.joly@inria.fr


