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Nonlinear Evolution of Buneman Instability and Electron Shock Surfing Acceleration
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Although we often observe non-thermal particles in many space environments, our understanding of the generation mech:
nism of these energetic particles is not yet established. One of the most important candidates producing energetic particles &
collisionless shocks. We know that many plasma instabilities are excited in the shock transition region, where non-adiabati
particle heating and acceleration occur. The Buneman instability, which occurs in very high Mach number regime, is thought tc
be important for production of energetic electrons in connection with electron shock surfing acceleration.

Here, we report two-dimensional simulation results of the Buneman instability. We found that spatially isolated potential
structures are produced in the nonlinear stage of this instability, which can be qualitatively explained by linear theory. Since
electron shock surfing requires a one-dimensional potential structure, one might think that the isolated potential structures foun
in our simulations make it impossible for electron shock surfing to operate efficiently. However, we found energetic electrons
accelerated by interacting with multiple isolated potentials and gain their energy for each interaction. This means that the spatic
extent of the potential structure does not matter. Instead, the spectrum and the amplitude of the wave will be crucial for the
acceleration efficiency.

We discuss a saturation level of the electric field as well as the saturation mechanism. The acceleration efficiency of electro
shock surfing in the turbulent potential structure will also be discussed.
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