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Efficient time integration of the Maxwell-Klein-Gordon equation in the
non-relativistic limit regime

Patrick Kramer (KIT Karlsruhe), Katharina Schratz

Solving the Maxwell-Klein-Gordon (MKG) equation in the non-relativistic
limit regime is numerically very delicate as the solution becomes highly
oscillatory in time. In order to resolve the oscillations, standard integration
schemes require severe time step restrictions.

The idea to overcome this numerical challenge lies in the asymptotic ex-
pansion of the solutions, which allows us to filter out the high frequencies
explicitly (see [1] for the case of the Klein-Gordon equation).

More precisely, this ansatz allows us to break down the numerical task to
solving a non-oscillatory Schrodinger-Poisson system (SP), which can be
carried out very efficiently without any additional time step restriction for
example by applying splitting methods (cf. [2]). This formally derived
non-relativistic limit of the MKG equation has already been studied from
an analytical point of view in [3].

In my talk I want to present the ideas of the convergence proof for the
MKG equation to the SP system and give some numerical results.
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