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Scalable, arbitrary-order Galilean spectral solver, for boosted-
frame simulation of laser-plasma acceleration1 REMI LEHE, Lawrence Berke-
ley National Laboratory, MANUEL KIRCHEN, SOEREN JALAS, CFEL, Uni-
versity of Hamburg, OLGA SHAPOVAL, JEAN-LUC VAY, LBNL, ANDREAS
MAIER, CFEL, University of Hamburg DESY — Discretizing Maxwell’s equa-
tions in Galilean (comoving) coordinates allows to derive a pseudo-spectral solver
that mitigates the numerical Cherenkov instability, in boosted-frame particle-in-cell
simulations of laser-plasma acceleration. In this talk, we present a generalization of
previous work on Galilean spectral solvers, by incorporating spatial derivatives of
arbitrary order. This increases the locality of the solver, and thereby enables effi-
cient parallelization by domain decomposition on many distributed compute units.
The method is applied to typical boosted-frame simulations of laser-wakefield accel-
eration.

1This work was partly sup- ported by the Director, Office of Science, Office of High
Energy Physics, U.S. Dept. of Energy under Contract No. DE-AC02-05CH11231, as
well as by the Exascale Com- puting Project (17-SC-20-SC), a collaborative effort of
the U.S. Department of Energy Office of Science and the National Nuclear Security
Administration.
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