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Mitigating Particle Integration Error in Relativistic Laser-
Plasma Simulations ADAM HIGUERA, University of Colorado at Boulder,
KATHLEEN WEICHMANN, University of Texas at Austin, BENJAMIN COWAN,
JOHN CARY, Tech-X Corporation — In particle-in-cell simulations of laser wake-
field accelerators with a0 greater than unity, errors in particle trajectories produce
incorrect beam charges and energies [1], predicting performance not realized in ex-
periments such as the Texas Petawatt Laser [2]. In order to avoid these errors, the
simulation time step must resolve a time scale smaller than the laser period by a
factor of a0. If the Yee scheme advances the fields with this time step, the laser
wavelength must be over-resolved by a factor of a0 to avoid dispersion errors. Here
is presented and demonstrated with Vorpal [3] simulations, a new electromagnetic
algorithm, building on previous work [4, 5, 6], correcting Yee dispersion for arbitrary
sub-CFL time steps, reducing simulation times by a0.
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