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Numerical schemes that preserve the structure of the underlying kinetic equations can
provide new insights into the long time behavior of fusion plasmas. The geometric elec-
tromagnetic particle-in-cell framework [Kraus et al., Journal of Plasma Physics 83, 2017]
provides a semi-discretization of the Poisson bracket of the Vlasov-Maxwell system based
on a compatible spline finite element discretization of the fields and a standard particle-
in-cell representation of the distribution function. The equations of motion derived from
the semi-discrete Poisson bracket preserves on the non-canonical Hamiltonian structure
of the Vlasov-Maxwell equations. The explicit time-stepping based on a Hamiltonian
splitting proposed in the paper preserves Gauss law, however, not the total energy. Im-
plicit time propagation is an alternative that can preserve total energy and also allows for
larger time steps. Semi-implicit schemes can be achieved by an antisymmetric splitting
of the Poisson matrix instead of splitting the Hamiltonian. Energy conserving schemes
can then be devised using a discrete gradient approximation of the subsystems. In the
talk, we will compare various temporal discretizations for some benchmark problems in
1d2v phase space.


