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Abstract :

Collisionless  shocks produce  nonthermal  particles  (cosmic  rays) in  most
space/astrophysical environments, as well as in laboratory experiments. While the main
acceleration mechanism for these particles is known as "diffusive shock acceleration”, the
processes that inject electrons into diffusive shock acceleration are still not fully
understood. In this talk, I will discuss our recent efforts to solve this problem using first-
principles kinetic plasma simulations of non-relativistic shocks. |1 will emphasize the
critical role played by self-generated plasma instabilities in both the injection and
enhancement of the energy of nonthermal particles. Finally, I will present a toy model to
demonstrate the results of our simulations. This study is crucial for formulating subgrid
recipes for nonthermal processes at shocks and for understanding the phenomenology of
nonthermal radio, X-ray, and gamma-ray emission across the universe.
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