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ABSTRACT. In this talk an extension of discretely entropy stable discontinuous Galerkin (DG)
methods to the resistive magnetohydrodynamics (MHD) equations is presented. In the con-
tinuous entropy analysis of the ideal MHD equations, which are the advective parts of the
resistive MHD equations, the divergence-free constraint on the magnetic field components
must be incorporated as a non-conservative term in a form proposed by Powell. Consequently,
this non-conservative term needs to be discretized, such that the approximation is consistent
with the entropy.

Furthermore, as an extension of the ideal MHD system, the resistive parts are shown to
satisfy the entropy inequality, continuously as well as discretely. This enables the construction
of an entropy stable DG discretization for the resistive MHD equations.

However, the resulting method suffers from large errors in the divergence-free constraint,
since no particular treatment of divergence errors is included in the standard resistive MHD
model. Hence, we construct and analyze a DG method that is entropy stable for the resistive
MHD equations and has a built-in generalized Lagrange multiplier (GLM) divergence cleaning
mechanism. Moreover, the considered scheme is derived for unstructured three-dimensional
curvilinear hexahedral meshes.

Finally, we provide numerical verification of the theoretical properties as well as the in-
creased robustness of the derived method compared to standard high-order DG methods. We
conclude with some simulation results, in which the novel solver is applied to real space physics
MHD flows.
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