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Abstract:

Some PDE models like MHD and Maxwell’s equations contain magnetic field as a dependent variable which
must be divergence-free due to the non-existence of magnetic monopoles. This is an inherent constraint satisfied
by the solutions of these PDEs due to their curl structure. Numerical schemes may not preserve this cons-
traint unless they are specifically designed for this purpose. A staggered storage of variables is useful to satisfy
such constraints by a numerical scheme. In this talk, I will describe a discontinuous Galerkin method which
automatically satisfies the divergence constraint. The numerical flux used in such DG methods must satisfy a
consistency condition between the 1-D and multi-D Riemann solvers, and we construct HLL-type schemes for
MHD that exhibit such consistency. Some form of limiter is required to control spurious numerical oscillations
especially for MHD and this is achieved by a divergence-free reconstruction scheme. I will show some results for
MHD and Maxwell’s equations.
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