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Laboratory astrophysical collisionless shock experiments! HYE-
SOOK PARK, N. KUGLAND, J. ROSS, B. REMINGTON, C. PLECHATY, D.
RYUTOV, LLNL, A. SPITKOVSKY, Princeton Univ., G. GREGORI, J. MEI-
NECKE, Oxford Univ., Y. SAKAWA, T. MORITA, Osaka Univ., G. FIKSEL,
LLE, M. KOENIG, LULI, M. GROSSKOPF, U. of Michigan, R. PRESURA, U. of
Nevada, Reno — Astrophysical “collisionless” shocks form via plasma instabilities
and self-generated magnetic fields. Laboratory experiments at large laser facilities
can achieve the conditions necessary for the formation of collisionless shocks, and
will provide a unique avenue for studying the nonlinear physics of shock waves.
We are performing a series of experiments at the Omega and Omega-EP lasers in
Rochester, NY, where collisionless shock conditions will be generated by the two
high-speed plasma flows resulting from laser ablation of solid targets using 10kJ
to 20 kJ of laser energy. The experiments will aim to answer several questions of
relevance to collisionless shock physics: the importance of the electromagnetic fila-
mentation (Weibel) instability in shock formation, the self-generation of magnetic
fields in shock collisions, the influence of external magnetic fields on shock forma-
tion, and the signatures of particle acceleration in shocks. This paper will present
simulations of our experimental results [1]. Our plan for experiments on the Na-
tional Ignition Facility in Livermore, CA, using up to 1.8 MJ of laser energy will
also be presented.

[1] H. S. Park et al., High Energy Density Physics, 8, 38 (2012).
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