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The magnetic induction equation, possibly enhanced with nonlinear Hall term,

can be used to model magnetic fields, e.g. in astrophysical plasma environments.

In order to give reliable results, numerical simulations should be carried out using

effective and efficient schemes. Thus, high-order stable schemes are investigated

here.

Following the approach provided recently in [1, 2], an energy analysis for both

the linear and the nonlinear induction equation including boundary conditions is

performed at first. Novel outflow boundary conditions for the Hall induction equa-

tion are proposed, resulting in an energy estimate. Based on an energy analysis

of the initial boundary value problem at the continuous level, semidiscretisations

using summation by parts (SBP) operators and simultaneous approximation terms

are created. Mimicking estimates at the continuous level, several energy stable

schemes are obtained in this way and compared in numerical experiments. More-

over, stabilisation techniques correcting errors in the numerical divergence of the

magnetic field via projectionmethods are studied from an energetic point of view in

the SBP framework. The resulting numerical methods are implemented in OpenCL

and have been published as open source code [3].

This talk is based on [4].
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