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A new paradigm of strong electron heating in high Mach
number, magnetosonic shock waves
Nobue Shimada[ 1] ,* Masahiro Hoshino [1]

Univ. of Tokyo[1]

Strong electron heating at shock front layer is studied by using

full particle ssimulation. We show Mach number dependence of electron
and ion thermalization process. In high Mach number regime bulk
electron heating is accomplished rapidly through nonlinear stage

of Bunneman like non-resonant instability between incident

electrons and reflected ions. Quenching mechanism for this heating

is electron trapping in the potential well with the scale consistent

to the one linear dispersion relation predicts. lon motion is

also modified by these deep potentails but with realistic mass

ratio such modification is reduced to be small. We will also
discuss on other instabilities, like modified two stream instability,

in terms of contribution to the electron energization.
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