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Klein–Gordon and Dirac equations physically describe the motion of rel-
ativistic particles. The construction of efficient numerical time integration
schemes for solving these equations in the nonrelativistic limit regime, i.e.
when the speed of light c formally tends to infinity, is numerically very
delicate, as the solution becomes highly-oscillatory in time. In order to
resolve the oscillations, standard time integrations schemes require severe
restrictions on the time step τ ∼ c−2 depending on the small parameter c−2

which leads to high computational costs.
In my talk, I will present numerical techniques based on [1] for efficiently
solving these highly oscillatory systems without any time step restriction
by exploiting their inherent time-oscillatory structure. We carry out the
construction of these schemes by filtering out the highly oscillatory phases
(in time) explicitly, which allows us to break down the numerical task to
solving slowly oscillatory Schrödinger-type systems.
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