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The Eulerian-based kinetic code LOKI, evolving the Vlasov-Poisson sys-
tem in 2+2 -dimensional phase space, has recently been developed under
an LDRD-funded project at LLNL. Our approach is based on a novel, non-
linear finite volume algorithm, which is fourth order accurate in well-resolved
phase-space regions but smoothly reduces to a third-order upwind scheme in
poorly resolved regions [1]. This approach is discretely conservative, con-
trols oscillations, and can enforce positivity. The details of the numerical
scheme will be presented as well as results from first simulations, addressing
the effects of particle wave trapping, wavefront bowing and self-focusing in
two-dimensional Electron Plasma Waves (EPWs) [2]. The implementation
of adaptive mesh refinement (AMR), currently tested for 1+1 -dimensional
systems will also be described and initial performance results discussed.
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