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Hybrid Simulations and Scaling Laws for Shock Formation in
the UCLA Collisionless Shock Experiment1 DAVID LARSON, LLNL, DAN
WINSKE, MISA COWEE, LANL, S. ERIC CLARK, CHRISTOPH NIEMANN,
UCLA, STEPHEN BRECHT, Bay Area Research Corporation — Two- and three-
dimensional simulations are used to compare and contrast the plasma expansion,
formation of a magnetic cavity, and generation of an outgoing shock wave for con-
ditions relevant to the laser experiment at UCLA, as a function of the background
ion mass. A model of the shock formation process is constructed that yields an
expression for the speed of the shock, which we show is in good agreement with
the simulations. In addition, the criteria for generating strongly-coupled shocks
are derived and simulations are used to examine the velocity scaling obtained via
momentum conservation.

1This work was performed under the auspices of the U.S. Department of Energy
by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344
and supported by DTRA10027-6759.

David Larson
LLNL

Date submitted: 10 Jul 2015 Electronic form version 1.4


